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assistant of the Canibridf;e Observatory 858 ro 
apjiomted John Couth Adams swtronomer m Cam 
brid({e University, 999 , Tho Sun, the Stars, and the 
Universe, 828 

Smith (A I) B ) and J R Brown R61o of Inbroodmg 
m the Development of the Jersey Breed of Cattle, 338 
Smith (D C ), The Diroot Effect of Tom|>eraturo Changes 
upon tho Melonphores of the Lizard iyioUs eqiuMria, 
627 

Smith (L C ) The Formation of Lactic Acid m Muscles 
m the frozen Stale 1001 

Smith (Eng Capt E 0 ) The Progress of Marme Pro 
pulsion 152 

Smith (Prof C Elliot), In the Begmnmg the Origin of 
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Speiioor (Herbert), Descriptive Sociology or Uroups of 
Sociological F'acts Classihcd and Arranged Hellon 
islic Ureeks Compiled and abstracted by the late 
Sir J P Maliaffy and Prof W A Uohghor, 754 
Stiiuer ((»en 0 O ), Iho ‘ Monophone for Radio Trane 
mission 733 

Stoch (Dr F ), Kohlenpetrographisches Praktikum 374 
Staden (Hans), The True History of his Captivity, 1567 
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Thisolton Dyer (Sir William), [death] 20 , [obituary 
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of Rio Janeiro, 819 

Verblunsky (S ), awarded a Rayleigh prize of Cambridge 
University 476 

Vorestchagm (G ) and I Sidorytchev, Winter Chemical 
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Cancer 

A GOOD deal has been done in recent years to 
elucidate the laws of animal growth — the 
rules, that is, which determine that each mdividual 
animal grows, develops, and differentiates until its 
body has reacherl a certain size, with its vanous 
parts and organa in certam proportions and in 
certain relationships to one another The deadly 
precision with which the ‘ normal ’ result is achieved 
IS so commonplace that wo wonder at it less than 
wo do at the much rarer cases when the regulatory 
mechanism goes wrong That is the naturalist’s 
instinct ‘ Treasure your exceptions ’ is, withm 
reasonable bounds, a sound rule, and the study of 
unnatural forms of growth is as likely a road as 
any other to lead us to an understanding of normal 
development Of all the vaneties of abnormal 
growth, we know most about tumours, especially 
of human tumours, and more particularly of those 
which by their nature tend to kill the individual 
in which they grow and which we distmguish as 
‘ mabgnant tumours ’ or ‘ cancer ’ 

The natural history of man is known far bottdi^ 
than that of any other ammal an mdustnous 
worker may examine a hundred thousand m> 
dividuals of some wild species f' taio^t people would 
think they had done pretty well if tliey had closely 
scrutinised five hundred But the organised activi- 
ties of pubhc health authorities now keep under 
pretty close observation some 200 milhon people, 
and tell us, with tolerable if improvable acouracy, 
the reasons why they die fropi year to year and 
from childhood to old age' We know from these 
data that cancer is one of the chief causes of death 
m civilised oountnos m temperate climates, and we 
have a great mass of informirtion about the sex, 
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age, oooupation, and other oircumstanoea of the I alive for many natural generations of mice, and 


people who die from it 

The whole cancer problem ’ is therefore of con 
aiderable interest from many points of view — 
biological, medical, and personal — and these are all 
represented m the report ^ lately published, of the 
International Conference on Cancer, held m London 
last July under the auspices of the British Empire 
Cancer Campaign The twenty sixth annual report 
of the Imperial Cancer Research Fund also con 
tributes once agam its record of the steady, sober 
progress which that organisation has so consistently 
mamtamed first under Dr E F Bashford and m 
recent years under Dr J A Murray Where does 
the problem now stand 1 
A cancer grows from and is composed of cells 
of the body m which it arises It difiers from normal 
tissue in its gross morphology m its minute struo 
ture, and m its functional relationships but these 
differences are quantitative rather than qualitative 
Anatomically and physiologically the degrees of 
resemblance and difference vary widely in different 
instances some tumours are very hke normal 
tissue, some are bizarrely different All attempts 
to define any specifically malignant character have 
failed Mr H G Crabtree has lately shown that 
Warburgs criterion of a capacity for anaerobic 
glycolysis is not valid smoe cellular overgrowths 
of an inflammatory nature show the same sort of 
metabolism The most defimto feature of cancers 
is their relative detachment and isolation m the 
oo operative oommumty which is formed by the 
tissues and organs of the body The normal 
anatomical relationships of epithelium and con 
nective tissue for example are due to the mutual 
restraint of each tissue on the other if a cancer 
starts m the epithelium, it is not held m check by 
the connective tissue it defies the laws of normal 
growth and produces tissue which does not sub 
serve the proper functions of epithehum towards 
the underlying tissues and the rest of the body 
Similarly, cancer cells are not subject to the 
ordinary rules of senescence Qrowmg old and 
eventually so old that life ceases, is a function of 
the body as a whole, not of mdividual tissues If 
a normal embryonic tissue is isolated from the rest 
of the body in artificial culture, it can be propagated 
by periodical transplantations for a time much 
limger than the natural life of the ammal species 
from winch it came, wd probably mdefimtely A 
mouse oanoer is physiologically isolated m an 
analogous manner it never grows old, and by 
transplantation from mouse to mouse can be kept 
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probably for ever 

Pieces of tissue which are m this way detached 
from the communal activities of the body as a 
whole are as might be anticipated, useless The 
fat m a fatty tumour is not available as a source 
of energy for the body a tumour of stomach 
epithelium docs not secrete gastric juice, nor is a 
muscular tumour of the uterus of any value in 
retammg or expellmg a foetus But which could 
scarcely have been predicted they are also harmful , 
it is after all the great practical quality of cancers 
that they kill In many cases they do this by 
mtorfenng in a gross way with the normal working 
of the stomach or intestines or brain or lungs But 
they kill with equal certauity if they do not involve 
any vital organ and questionless they produce 
some substance which is poisonous to the rest of 
the body often shown most stnkmgly by the pro 
duction of an extreme degree of wasting Few 
attempts have been made to explain this general 
ill effect and wo really know nothing of its mtimate 
mechanism Why cancer kills is a very interesting 
question which still needs an answer It may be 
that there is a biological pnnoiple that cells which 
are not with the body aie against it 

Jar more attention has naturally been given to 
the origm and causes of the dissociated growth 
All the evidence goes to show that it is due to a 
reaction between the tissues and some external 
stimulation Organisms exist only m relation to 
their environment normal organisms react to a 
normal environment in such a way that each is 
m perfect adaptation with the other In cancer 
there is somethmg wrong with both 

There is no substantial evidence that cancer is 
due to any sort of parasite Malignant tumours 
produce substances which can stimulate normal 
cells to take on a cancerous way of growth, 
m some ways they resemble the invisible viruses 
which are the causes of some mfectious diseases , 
but these oeircmogemo agents have never been 
found apart from tumours and it seems most 
likely that they arise in and are the result of cancer 
rather than its cause The cumulative mdioations, 
however that cancer is caused by various forms 
of stunulation which we may group together as 
chronic imtation, become more and more impressive, 
and fresh examples of the association are con- 
tmuaily being brought forward Irritation involves 
cell mjury and cell destruction, and any of 
agents which can injure cells may evoke oanoer as 
a response — mechamoal, thermal, ohenuoal, para* 
Bitio and radiant mjury are all effective But 
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though a jagged tooth, swallowmg food too hot, 
working m arsenic, being infected with the worm 
Schtatoaomum, and X rays may all cause cancer, 
experiments on ammals and observations on man 
agree m attaching special efficacy to soot, tar, shale 
oils, and other products of destructive distillation 
There are strong grounds for thinking that this 
18 the environmental factor which connects a high 
cancer mcidence with civilisation and town life 
Man IS an artificial ammal, and he is evidently far 
from perfectly adapted to the surroundings which 
he makes for himself Human and ammal experi- 
ence also agree in showing that ceuicer follows 
mjury only after a long latent period, during which 
the imtation may or may not be contmued The 
mterval in mice is of the order of one third of their 
natural span of life a correspondmg period of 
15 to 20 years is suggested by the human data 
If man lived, like a wild animal, only for the years 
of his physical perfection and generally finished 
about 30 or 36, few people would have mahgnant 
tumours They are not common until ages of forty 
and upwards are reached — a prime fact in their 
epidemiology which is consistent with the view that 
irritants are the most important stimuli of can 
cerous growth, especially when this mode of response 
IS given better chances to emerge by man’s im 
natural habit of keepmg himself ahve a good deal 
longer than was uitended 
Whether imtants produce cancer or not depends 
also on the tissues which are mvolved Recent 
observations show m a variety of ways that the 
constitution of the irritated individual is far from 
immatenal Experimentally it is easy enough to 
make mahgnant tumours with tar m mice, difficult 
or next to impossible m rabbits, rats, or guinea- 
pigs Within the same species, races and in 
dividuals differ m the same way Mice are so prone 
to develop ‘ spontaneous ’ cancers that the in 
cidence of the disease may be observed m them as 
it may be m man Some strains are more cancerous 
than others, and the ongmal demonstration by the 
Imperial Cancer Research Fund, that a tendency to 
have cancer could be exaggerated by selective 
breeding, has been very fully confirmed by the 
massive observations of Miss Slye, Prof Leo Loeb, 
and others Races have been obtained in which 
nearly every mouse dies of cancer , other races m 
which cancer is almost unknown , and it is quite 
clear that the liabihty to respond to imtation by 
producing a cancer is a heritable constitutional 
quahty, depending apparently on more than one 1 
Mendehan factor, and difficult to trace through 
man’s promiscuous breeding I 
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We have also learned m recent years that these 
constitutional differences may be acquired as well 
as m bom If a large number of mice are tarred 
to the same extent, the tune at which they will 
develop tumours m response will vary widely 
some individuals are much more refractory than 
others If the cancers of the skin which first appear 
m the most susceptible animals are removed by 
operation, it proves to be exceedingly difficult or 
impossible to produce a second tar tuinour in 
the same ammal Mice from which spontaneous 
tumours have been excised are equally refractory 
The development of one cancer thus produces some 
alteration in the whole economy of the ammal, 
which makes it everywhere less responsive to 
carcinogenic irritation 

These expenmental facts are reflected in human 
experience Multiple mahgnant tumours m one 
person are less common than they should be if the 
development of one had no relation to the develop 
ment of others cancers of the breast and of the 
uterus are so common that examples of the occur 
rence of both m the same woman should be fairly 
frequent instead of rare The analysis of mter 
national statistics, m which a committee of the 
League of Nations has taken an important part, 
also suggests that relative freedom from cancer of 
one organ may be made up by relative abundance 
in another organ Thus in England, Holland, 
Switzerland, and Japan the death rate from cancer 
IS about the same m each case the absence of 
cancer of the breast and uterus in males is counter 
balanced by a higher rate for cancer of the ali- 
mentary canal, so that the total incidence m the 
two sexes is the same In Japan, cancer of the 
breast is relatively ummportant, but cancer of the 
uterus IS so much commoner that the mortality 
from both is higher than in Holland or Switzerland 
Through severalhnes of approach, therefore, we reach 
the conclusion that there is a cancerous diathesis 
affectmg the body as a whole as well as a heritable 
habihty for some particular organ to be mvolved 

The progress m our knowledge of cancer, its 
nature, causes, and cure, canflot from any pomt 
of view be regarded as unsatisfactory The 
mystical ideas of thirty years ago have been replaced 
by a clear biological conception of stimulus and 
response It cannot be long before we shall be 
able to define more closely the essential characters 
of effective stimuh on one hvid and on the other 
the constitutional qualiti^ which load a tissue 
to give a cancerous reeponse The ‘ cancer prob 
lem ’ Iff far from solved, t>ut it seems much more 
soluble ^ time goes on 
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Eddington on the Nature of the World 

The Nature of the Phyatcdl World By Prof A S 

Eddington (Gifford Lecturea, 1027 ) Pp xix 

+ 361 (Cambridge At the University Press, 

1928 ) 12« 6d net 

rj'lHE lectures endowed by Lord Gifford m 1887 
-I- for “ promoting and diffusing the study of 
Natural Theology, in the widest sense of the term — 
in other words, the knowledge of God ” — were de 
livered m 1027 m Edinburgh by Prof Eddington 
At the time they excited an mterest which, oven 
after allowing for the traditional intellectual fer 
vour of the Scottish capital, must be regarded os 
altogether exceptional and now that they are 
published, the interest is likely to become uni 
versal 

“ I propose,” Prof Eddington says m the Intro 
duotion, “ to discuss some of the results of modem 
study of the physical world which give most food 
for philosophic thought This will include new 
conceptions m science and also new knowledge In 
both respects wo are led to think of the material 
universe m a way very different from that prevail 
mg at the end of the lost century ” In the last 
four chapters he considers the position which 
the new scientific view should occupy in relation 
to religion 

Descnptions of the phenomena of atomic physics 
as given m popular text books have an extra 
ordmary vividness We see nuclei surrounded by 
ciroulatmg electrons, which from time to time are 
tossed mto higher orbits by X rays or tom away 
altogether, and after hairbreadth escapes are again 
caught and fall back again The success of this 
model in co ordmating the facts of spectroscopy 
shows that it bears some analogy to the actual 
atom , but (as is made clear by wave mechanics) 
there is no real resemblance The fall of an electron 
from one orbit to another is merely a conventional 
way of representmg a particular change of state of 
the atom Which cannot properly be represented by 
movements m space as macrosoopioally conceived 
Something unknown w doing we do not know what — 
that 18 what the theory amounts to The reason 
why it 18 frmtful is that our descnptions are not 
hmited to unknown agents executing unknown 
actmties, but include numbers scattered freely m 
the descnption To contemplate electrons oiroulat 
mg in the atom cames us no further , but by 
contemplating eight cuvulatmg electrons m one 
atom and seven oiroulating electrons m another, we 
begm to realise the difference between oxygen and 
nitrogen Out of the numbers jurooeeds that har 
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mony of natural law which it is the aim of science 
to disclose 

So far, Eddington is just a Pythagorean “ The 
leodmg principle of Pythagoreanism,” as Walter 
Pater said, “ was the universality, the ultimate 
truth, of numerical law, analogous to the numencal 
laws of harmony in music the hmte (rb ttc/kis) or 
definable, with all the umty m variety of concerted 
music, ever controllmg the infinite (to antipov), the 
indefimte, formless brute matter of our experience 
of the world,” and the plan of the whole book re 
minds us forcibly of what Proclus says of Pytha 
goras, that he “ exammed the prmciplos of natural 
knowledge to the bottom, and investigated its 
theories m an immaterial and mtellectual manner ” 
{avkm <cai vutpSn) Let us see, then, how Edding- 
ton illustrates his view about the nature of exact 
science by analysing, m an immaterial and mtel 
lectual manner, an examination question 

“ If we search the examination papers in physios 
and natural phdosophy for the more mtelhgible 
questions, wo may come across one beginning some- 
thing like this ‘ An elephant slides down a grassy 
hillside ’ The experienced candidate knows 
that he need not pay much attention to this it is 
only put in to give an impression of realism He 
reails on ‘ The mass of the elephant is two tons ’ 
Now we are getting to business tlie elephant fades 
out of the problem and a mass of two tons takes its 
place What exactly is this two tons, the real 
subject matter of the problem ? It refers to some 
property or condition which we vaguely describe as 
‘ ponderosity ’ occurnng in a particular region of 
the external world But we shall not get much 
further that way the nature of the external world 
18 inscrutable, and we shall only plunge into a quag 
mire of mdesen babies Never mind what two tons 
refers to what ta it ? How has it actually entered 
m so definite a w ay into our experience ? Two tons 
IS the readmg of the pomtor when the elephant was 
placed on a weighing machine ” 

Similarly for the other data of the problem Thus 
by the time the serious application of exact science 
begins, we are left only with pomter readings 
Science %a simply the linkage of pointer readings with 
pointer readings 

The Victorian physicist felt that he knew just 
what he was talkmg about when he used such items 
as matter and okwM Atoms were tiny billiard balls, 
a crisp statement that was supposed to tell you all 
about their nature m a way that could never bo 
achieved for transcendental things hke conscious 
ness, beauty, or humour But now wo realise that 
science has nothmg to say as to the intrinsic nature 
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of the atom Ihe physical atom is, hke everything 
else m {diysios, a schedule of pomter readings The 
schedule is, we agree, attached to some unknown 
background, but what it is we do not know Only 
m one caser — namely, the pomter readings of our 
own brains — have we an msight that is not 
bmited to the pomter readmgs and that insight 
shows that they are attached to a background of 
consciousness ' 

Why not, then, suppose that the unknown back 
ground of all pomter readings is something con 
tmuous with our mental nature, something of 
the nature of consciousness ? Why should not 
the stuff of the world be mind stuff ? What 
knowledge have we of the nature of atoms that 
renders it all incongruous that the assemblage of 
atoms constituting a bram should be of itself a 
thinkmg object 1 

The doctrine that ultimate reahty is of the nature 
of mmd, or thought content, is as old as Plato , but 
Eddington’s approach to it is ongmal and bears not 
much resemblance to that of the idealist meta 
physicians His lectures, coming from a physicist 
of the front rank, will penetrate where philosophers 
have never found a hearing and how much need 
there is for teachmg such as Eddmgton’s may be 
realised when we compare him with (for example) 
Bishop Barnes, who, m his objections to the Catho 
he doctnne of the Sacraments, still seems to be 
dommated by the mneteenth century physicist’s 
conception of matter as somethmg necessarily and 
entirely unspiritual 

Having swept away one of the two pnnoipal 
causes of tension between science and religion — 
namely, the association of science with materialistic 
philosophy — Eddington now turns to the other, 
namely, the deterministic character which has hither 
to been attributed to physios, and the difficulty of 
reconcilmg scientific determinism with doctnnes of 
human free will and responsibility Here the solu 
tion IS one that could not have been dreamt of 
twenty years ago — it is nothing more or less than 
a total denial of determinism m physios itself 
‘ On the scientific side,” he says, ” a new situation 
has arisen It is a consequence of the advent of 
the quantum theory that phystca w no longer pledged 
to a scheme of determtnutK law Determinism has 
dropped out altogether m the latest formulations of 
theoretical physics and it is at least open to doubt 
whether it will ever be brought back. The 
future IS a combination of the causal influences of 
the past, together with unpredictable elements — 
unpredictable not merely because it is impractic- 
able to obtam the data of prediction, but because | 
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no data connected causally with our experience 
exist ” 

The position is that the laws governing the 
microscopic elements of the physical world — m- 
dividual atoms, electrons, quanta— do not make 
deflmte predictions as to what the mdividual will 
do next These laws indicate several possibibties 
m the future and state the odds on each In 
general the odds are niodeirately balanced and are 
not tempting to an aspiring prophet But short 
odds on the behaviour of mdividuals combme mto 
very long odds on statistics of a large number 
of mdividuals , and all the successful predictions 
hitherto attributed to causahty are traceable to this 
The questions which have been referred to m 
this review are only a small proportion of those 
dealt with m what must be regarded as an epoch- 
makmg book Considerable discussion may be 
expected for example, over the doctrine propounded 
m Chapter xi , that Einstem’s gravitational field- 
equations and Maxwell’s electromagnetic field- 
equations are not controlling laws of physics, but 
mere truisms, the violation of which is unthinkable, 
like the law that 3 + l»2'f2 I must confess my 
self unable to follow the argument here, especially 
as Eddmgton indicates (p 237) that m his opimon 
the law of ponderomotive force of the electric field 
18 not to be regarded as one of these truisms for it 
18 known (as is proved, eg ,in Proc Roy 8oc , 118, 
pp 509 511 , 1927) that the equations of pondero 
motive force are merely mathematical consequences 
of Einstein’s gravitational field equations and Max- 
well s electromagnetic equations ^ 

In conclusion, we may express our satisfaction 
that Eddington has avoided two pits mto which 
many other travellers m these regions have fallen 
The first is mdicated m his own words 
‘ A besetting temptation of the scientific apolo- 
gist for religion is to take some of its current ex 
pressions, and after clearing away crudities of thought 
(which must necessanly be associated with any- 
thing adapted to the everyday needs of humamty) 
to water down the meaning until httle is left that 
could possibly be in opposition to science, or to 
anything else ” 

If the Christian religion had meant no more than 
some of its modem expositions, need the early 
Christians have suffered martyrdom < 

And the other, also m his own words 
■“ The religious reader may well be content that 
I have not offered him » revealed by the 
quantum theory, and therefore liable to be swept 
away lij^ the next scientific revolution ” 

S T WHmaxBB. 
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Science and Life 

Pmni CminUr Potra By Aldoua Huxley Pp v + 
601 (London Cliatto and Windua, 1928 ) 
lOtf 6d net 

S CIENCE, by flinging into the lap of an un 
prepared world an over nch and embarrassing 
aaaortment of food for thought, must be held re 
sponsible for the mental indigestion from which 
the world is suffering It is not surprising, con 
eidenng the bewildering array of new knowledge 
and the number of new theones spread before us, 
that the only behefa are unbeliefs, that traditions 
are anachronisms, and precedents ephemeral things 
This is not an age of reason but of unreason Wo 
are attempting to explain everything in terms of 
psycho physiologioo phyaico concepts, but have so 
far succeeded only in making life more complicated 
for the majority No great synthesis of our new 
knowledge has yet been attempted upon which to 
base a guiding philosophy for puzzled mankind 
Mr H G Wells may yet accomplish this task for 
us, but that it has still to be done is the opmion 
held by many, an opiiuon which will hnd reinforce 
ment in this latest volume by Mr Aldous Huxley, 
in which nearly every character is shown either 
floundering or detached 

“ Point Counter Point ” will not satisfy those 
who want novels based on the Richardson model, 
“ a story wrought round the passion of love to a 
tragic or joyous conclusion,” or that of Scott, who 
oombmed excellence of characterisation with the 
harmonious development of his plots Mr Huxley 
flouts such conventions He conveys the unpres 
Sion that the principal character of the book is 
outside it Interestingly and provokingly drawn 
as they are, we have not to read far to become less 
interested m his characteie than in himself, less 
interested m their outlook on life than speculative 
about his He introduces character after character 
into his pages, psycho analyses them, and then lays 
them aside once they have served the purpose 
either of explaining their reactions to environmental 
stimuli in terms of old or new theones of be 
haviounsm, or as vehicles for the expression of his 
vaned and conflictmg thoughts on different types 
His analyses are brutally realistic, although it is 
probable that, by restncting his field of choice to 
exaggerated types obsessed by sex, he loses some 
of his effect At the end he leaves us wondenng 
whether he intends to point a moral or merely to 
record his observations oonoenung the disastrous 
effects on some people of the breakdown of tribal 
authority and the waning influence of taboos re 
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sultmg from the impact of science on society But 
he makes it clear that he despises most of the 
devices by which most writers mamtam mterest 
m their characters, while at the same time showing 
more than once that he could, if he would, wnte 
a thnllmg ‘ best seller ’ conforming to pattern 
However, we need not be concerned here with 
Mr Huxleys ments or dements as a novelist 
They have been dealt with elsewhere by others 
whose business it is to tell the members of the 
general pubhc what they should think about the 
books wntten for them What should mterest us 
18 his attitude towards science and scientific workers, 
and his assumption that the creative scientific re< 
search worker is something essentially different and 
lees human than the creative artist It is for his ex- 
planations of, and his onslaughts on, science, rather 
than for his studies in psycho pathology, that this 
volume should be read by all who consider them- 
selves specialists in any branch of science Havmg 
boon for years held up to the wonder and admira- 
tion of the world by Mr H G Wells, scientific 
workers may need the corrective to their self- 
esteem which Mr Huxley supplies Rampion, his 
artist, remarks 

” The lizards died of having too much body and 
too little head, so at least the scientists are never 
tued of telLng us Physical size is a handicap 
after a certain point But what about mental size f 
These fools seem to forget that they’re just as top 
heavy and clumsy and disproportioned as any 
diplodoous Sacrificing physical and effective hte 
to mental life What do they imagine’s going to 
happen ? They re just marching towards ex 
tinotion , they’re marching the rest of the world 

along with them ” 

Rampion and his wife, incidentally, are the only 
really attractive characters Mr Huxley introduces 
into his BIX hundred pages, though it must be con 
fessed that Rampion ’s fulminations against physical 
research — the search for “ non human truth ” as 
he calls it — becomes somewhat tiresome, partly 
through repetition, but mostly because all the 
explanation given of the other kind of truth, 
human truth,” is that it is something you dis- 
cover by hving— “ hving completely, with the whole 
man to which any interpretation can be given 
Apparently the assumption is made that persons 
like scientific specialists, absorbed m an mtellectual 
occupation for a great deal of their time, are neces- 
sarily consistently ‘ mental, conscious, and volun- 
tary, and never “physical, intuitive, mstmotive, 
and emotional,” m their reactions The fact is 
that most modem scientific specialists are ruled by 
their prejudices and emotions m everything except 
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their own small branches of study They are 
neither rational nor realistic m most affairs of life, 
merely normal, which is a real misfortune to the 
world and the civilisation which is due to their 
discoveries Science has lost the art of leadership, 
if it ever possessed it The scientist is afraid to be 
different, timidly afraid to accept the implications 
of the results of his own work and enquired know 
ledge, afraid to suggest that hia own outlook of 
inquiry and patient observatiqn, fearlessness to 
discard outworn or useless hjrpotheses, all of which 
be brings to bear on his own research, could with 
advantage be apphed to our pohtical, social, and 
economic institutions Perhaps, however, indiffer 
ence and not fear is the cause of it 

Mr Huxley may be justified m stating that “ the 
real charm of the intellectual life — the life devoted 
to erudition, to scientific research, to philosophy, 
to aesthetics, to criticism — is its easmess ” 
Easiness breeds indifference It is this indifference 
which makes for misunderstanding, for the oft 
expressed irritation of the non speciahst with the 
speciahst, and for the suggestion that the research 
worker — the really creative research worirer — is 
less of an artist than other specialists — sculptors, 
pamters, poets, and the hke Mr Huxley gives me 
the impression that he has weighed science in his 
scales of human values and found it wantmg But 
18 science responsible for that ? 

A G Church 


Archaeological Investigation in Guernsey 

The. Archaeology of the Channel Islands By T D 
Kendrick Vol 1 The Baihunck of Onemsey 
Pp XX1V + 273 +20 plates (London Methuen 
and Co , Ltd , 1928 ) 25s net 

T O anthropologist and historian alike the Channel 
Islands are noh m interest The last vestige 
of the Duchy of Normandy — there the Kmg is still 
officially the Duke — they possess a constitution of 
their own, and they have their own language, not a 
patois, but a lineal descendant of old Norman 
French, of which it retains the pronunciation and 
vocabulary, to the confusion of Pronoh speaking 
visitors The racial affimties of the inhabitants are 
by no means clear, though this is perhaps due to the 
fact that their physical characters have not been 
adequately studied A senes of measurements 
taken m Jersey more than thirty years ago would 
not now be regarded as entirely satisfactory m 
teohmque, and the conclusions then drawn require 
reconsideration in the light of later theory It is, 
however, patent that at least two racial strains are 
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present, a fair and a dark breed Cultural affimties 
with Bnttany are present , and attempts have been 
made to show that the place names embody a 
Celtic element This latter contention is more than 
doubtful, and there is httle convmcing evidence for 
an 3 rthing which cannot be derived from Norse or 
early Norman French For the affimties of the fair 
stram it is probable that we should look to the 
Norse type, and especially, in view of historical 
relations, through the Contentin, while odnnexion 
with Bnttany may reasonably be correlated with 
the short, dark, long headed man who forms the 
substratum of the population on the north-western 
fnnge of Europe The fair type, to the eye at 
least, appears quite distinct from the fairer Breton, 
who possibly may derive from a constituent in the 
later immigration of Celtic speakmg peoples from 
Britam 

The first volume of Mr Kendnok’s “ Archaeology 
of the Channel Islands ” deals only with the Baih 
Wick of Guernsey, that is, the Islands of Guernsey, 
Alderney, Sark, Herm, and attendant islets Jersey 
here obtains mcidental reference only, and will 
receive attention m a second volume to be pub 
lished later 

The history of archaeological discovery in the 
islands is exceptionally important m its bearing 
upon the nature of the evidence So many of the 
monuments and early finds have now disappeared 
that for our knowledge we are dependent upon the 
work of early explorers, and especially of F C 
Lukis, to whom Mr Kendrick’s tribute and con 
stant references do no more than -justice The 
greater part of his record remains still m manu 
script, but it has been used freely by the author, and 
it will always be the basis and startmg pomt of any 
work on the' archmology of the islands Lukis 
began his archBeological mvestigations in the first 
decade of the nmeteenth century, when he assisted 
in the excavation of the great passage grave of La 
Varde by Jean Gossehn, whose paper m Archceologta 
m 1811 18 the first published reference to the pre- 
histono remains of Guernsey 

Archseologically, the Channel Islands are pro- 
foundly mteresting Though Guernsey and its 
attendant islands show no evidence of palssohthio 
man, m Jersey a human tooth discovered m a cave 
at St-^relade’s Bay bears witness to the extension 
of Neanderthal man to the islands Considering 
the area of the islands, megahthic remauis were 
very numerous , they pf^nt certam resemblanoee 
to those of south-west Bntam A large and 
important bronze hoard found m Alderney shows 
relatio^ with the British Bronze Age, and a gold 
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torque found in Jeney u similar to those of Ireland 
It IS probable, therefore, that the islands served as 
a gathering place and entrepdt along the lines 
of prehistoric trade This may explam the dis 
crepanoy between the numbers and distnbution of 
stone axes and of megahtbio monuments in the 
islands, the latter being most frequent m Alderney 
and Herm, while the largest number of stone axes, 
as might be expected, is found m Guernsey Mr 
Kendnok thinks that the islands of Alderney and 
Herm may have been regarded as specially sacred 
But Alderney at least, notwithstanding its dangerous 
sea passage, is on the obvious hne of commumcation 
from the Continent to Bntain, and it may be 
remembered that generally monuments, especially 
funerary monuments, tend to cluster around trade 
centres and along trade routes 

The difficulties enumerated by Mr Kendnok of 
mterpreting archsBologioal evidence m any insular 
area are well illustrated m the Channel Islands 
The most reasonable inference is that they were, on 
the whole, intensely conservative over a long penod, 
but along oertam Imes admitted local development 
Presumably this is the explanation of oertam details 
m which the Channel Island finds are unique, such 
as the ounouB form of long nosed stone pick and a 
oertam type of pottery Yet they were not entirely 
free from outside mfluence This is more marked 
In Jersey than m Guernsey, no doubt owmg to the 
fact that within the penod of human occupation an 
elevation of the land has twice joined Jersey to the 
Continent This would account for palseolithio 
culture being present in Jersey alone If influx 
took place at the tune of the second elevation, as is 
suggested by the evidence, a knowledge of seafaring 
would then have enabled man to pass to Guernsey 
and the adjommg islands For there the history of 
man, so far as wo know, begins with the megahthio 
penod and the culture is predominantly megahthio 
throughout 

The Guernsey group shows transition from the 
early Bronze, through the full Bronze, to the late 
Bronze and Iron Ages Yet progress throughout 
IS along a hne of development from the great 
communal bunal places m the passage graves with 
which the cultural history begins It is influenced 
by outside relations rather than modified by the 
intrusion of a new civilisation Thus, though 
cremation appears m these islands, they have 
nothing to ^ow like the round barrow and the 
HaUstadt cemetery of Jersey until the time of a La 
Thne settlement from Gaul m the century preceding 
our era On the other hand, the evidences of 
outside influence are many The absence of flmt 
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♦n sUu and its occurrence m the form of beach 
pebbles only mark out the finer implements of this 
material, such as the Pressigny types, as imiiorted 
One fimt axe is of Scandinavian character The 
remarkable hoard of two hundred objects of bronze 
found at Longy m Alderney, already mentioned, 
includes many British m type But more marked 
are the relations with Brittany, to which constant 
reference has to be made throughout Mr Kendrick’s 
text, justifying the conclusion to which he leans that 
the Channel Islands predominantly represent an 
outpost of the megahthio culture of that area 

i^ong the more remarkable of the archseologioal 
remains described here are the statue menhirs 
carved in the representation of a human female 
form— type of the mother goddess A carving 
on the underside of a stone roofing a megahthio 
monument from its position — part of the carving 
overhea the upright on which it rests — ^is obviously 
older than the structure of which the stone forms 
part These statue menhirs are sometimes called 
‘ neolithic,’ but, after a comparison with similar 
monuments elsewhere, notwithstanding their archaio 
appearance, the author is mohned to consider their 
age as uncertain 

Mr Kendnck has marshalled his facts with 
consummate abihty, and makes them tell a con- 
sistent story so far as they carry him within the 
limits he has sot to the subject matter of this 
volume For his discussion of their broader 
relations we must await his second volume 


Nitroglycerine Explosives. 

N%troglycerrne and Nttroglycenne Exploatvet By 
Dr Phokion Naoum Authonsed English Trans- 
lation, with Notes and Additions by E M 
Symmes (The World Wide Chemical Transla- 
tion Senes, No 1 ) Pp xi+469 (London 
Bailhfere, Tindall and Cox, 1028 ) 31« fid net 

T he translator of Dr Naoum’s well known 
work has rendered useful service m making 
it available to a wider circle of readers, containing 
as it does a fuller collection of information on its 
subject than any other work m the English lan- 
guage Ongmally published m Germany m 1924, 
it gives an account of the great industry built on 
the foundations laid in 1847 by Sobrero, the dis- 
coverer of ‘ mtroglyoenne,’ and by Nobel, who m 
1862 first commenc^ its manufacture on a technical 
scale Not only is this substance of great value 
to humanity for peaceful purposes, but it is also of 
vital importance m the manufacture of propellanta 
as munitions of war, to an extent probably not 
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foreseen by Nobel, the founder of the^fobel peace I defective properties of volatility, hygroeoopicity, 


prize, who died m 1896 

The claim of the author of this book to mclude 
“ all matter worth while on the subject ’* is not 
fully justified, in view of the omission of informa- 
tion on developments in this branch of explosives 
technology which became available m the years 
preoedmg and immediately following the War 
To a shght extent this has been remedied by the 
translator by the insertion of numerous footnotes, 
but these are extremely hnef , and for the most part 
refer to differences between German and American 
practice The origm of the book is evident from 
the oocasfonal presence of such phrases as “the 
never to be wholly avoided blown-out shots,” but 
with very few exceptions the translation is ex 
cellent 

Following a short histoncal summary of the 
development of the mtroglycenne and dynamite 
mdustry, the book is divided mto three parts, the 
first of which deals with the manufacture, uses, and 
properties of mtroglycenne On page 11 we read 
the surpnsmg statement that “ mtroglycenne ex 
plosives as mumtions achieved httle importance,” 
but on the next page we find that “ In the World 
War mtroglycenne was the most mdispensible [«t«] 
component of mumtions ” 

The manufacture of mtroglycenne as earned out 
in Germany at the works of the Dynamit A Q 
vorm Alfred Nobel, of whose central laboratones 
in Hamburg Dr Naoum is director, is fully 
described, but only very bnef footnote references 
are made to the very different practice followed 
m the U S A The Nathan, Thomson, and Bmtoul 
mtrator separator process used m Great Bntam 
and elsewhere is desenbed with the aid of a diagram 
from which the reference letters mentioned in the 
text are omitted In the chapter referring to the 
demtration of spent acids, the references are all to 
early pre War plant, and make no mention of the 
developments made during the Weu-, records of 
which were available in 1920 The same criticism 
apphes to the chapter on the physical and chemical 
properties of mtroglyoenne as an explosive, no 
reference being made to modem methods of 
measuring explosion pressures by th^ apphoation 
of the Hopkinson pressure bar, and the piezo 
electric gauge 

Part 2 contains a description of the preparation 
and properties of homologous and related mtno 
esters, many of which possess valuable properties 
from the tbermo-chemioal point of view, but have 
failed to find a permanent place in the explosives 
mdustry ovmig to their high cost of production, or 
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etc Of special mterest are those esters used m the 
production of ‘ non-freezmg ’ explosives , of these, 

‘ mtroglycol ’ has only recently become an economic 
jKissibihty, owing to the development of methods 
tot the manufacture of ethylene glycol from the 
ethylene m natural gas 

Part 3 details the manufacture and properties 
of the numerous senes of explosives oontainmg 
nitroglyoerme which are used for blasthig pur- 
poses, but does not mclude the non bnsant mix- 
tures used as propellants The mis-translation of 
‘ briaanz granaten ’ on p 281, as ‘ bnsant gren 
ades,’ gives rather a restnoted impression of the 
importance of trmitrotoluene-ammomum mtrate 
mixtures as shell fillings during the War The 
development of gelatinised explosives following on 
Nobel’s discovery of the gelatmisation of nitro- 
cellulose by mtroglycenne marked a great improve 
ment on the dynamite type of explosive, and 
finally led to the introduction of smokeless 
propellants containing mtroglycenne A brief 
descnption of the manufacture of mtrocellulose or 
collodion cotton for this purpose omits all mention 
of the Nathan and Thomson displacement pan 
method, which was mtroduced more than twenty 
years ago, and has smee been widely used 
The descnption of ammomum mtrate as an 
endothermic explosive compound, and of tetryl as 
tetrs mtromethylamline, should be corrected m 
future editions 

A large number of tables are given showing the 
composition and properties of mtroglyoenne ex 
plosives, but these have not all been brought 
up-to-date, for example, out of eleven Bntish 
Permitted explosives quoted, only three are now on 
the Permitted list 

The book is well printed, and contains few 
pnnters’ errors With the reservations mentioned 
above, it can be recommended to all who are 
mterested in the development and products of the 
mtroglycenne and mtroglyoenne explosives m- 
dustry R C G 

The Mechanism of the Nervous System 
The Bam of Sensation the Actum of the Sense 
Organs ByDr E D Adnan Pp 122 (Lon- 
don Christophers, 1928 ) la fid net 

I T IS not always easy to induce the worker who is 
making great dr^vedes to put them mto a 
book and the thanks of the scientifio world are 
due to the University of London few persuading 
Dr Adrian to give last year the short course of 
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leotores which formed the startmg-pomt of this 
little monograph 

Of all the work recorded m the field of physiology 
m recent times, none is more beautiful in itself, more 
striking m its historical derivation, more pregnant 
with possibihties of future development, than that 
which Dr Adrian with such engagmg modesty and 
humour describes horem To have heard the roar m 
Dr Adrian’s loud speaker of the amplified afferent 
impulses flowing up from the heart m the depressor 
nerve, to have seen the sensory waves in a smgle 
nerve fibre from the frog’s skin chasing each other 
hke little imps across the screen of Matthews’ oscillo 
graph, IS to have one’s imagination stirred by the 
progress which has been achieved m the last few 
years in knowledge of how the nervous system 
works, and by the picture of the complex sturrymg 
activity on which sensation and consciousness are 
built The scientific basis of this achievement is 
described very shortly but very clearly and with 
great charm m this book 

It has long been realised that a state of contmuous 
activity cannot be produced m a nerve by artificial 
means The only form of message known to oociir 
m a nerve was that of which the fundamental unit 
IS the single nerve impulse, a short wave propagat 
mg itself at high speed by what are presumably 
electro chemical processes The activity of a nerve 
was no more contmuous than that of a machine gun 
the frequency with which its messages could be 
earned was similarly hmited , after a single im 
pulse, a ‘ refractory ’ penod occurred durmg which 
no other impulse could pass No proof, however, 
was at first forthcoming that natural activity m 
the hvmg body did not mvoko another kind of 
process, one of a contmuous nature not mvolving 
a stream of discrete waves m the transmitting 
medium It is stdl not certam that such continuous 
states of activity do not occur it w certain, how 
ever, that a large port of the normal functiomng 
of the nervous system depends upon a succession 
of separate impulses m the nerve fibres exactly 
simdor m nature to those evoked by the physio 
logist m his studies of isolated nerve For some 
years this conclusion has been obvious for the case 
of motor impulses to the skeletal muscle Dr Adrian 
has made it equally certam for the afferent im 
pulses from the sensory end organs, and m recent 
work (not referred to in this monograph) has 
discovered bow contractions cua graded by the 
frequmioy of the impulses which reach the muscles 
along thw motor nerves 

In 1914, Keith Lucas dehvered a course of seven 
leotoies at University College, London, and these. 
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after his death at Upavon m 1916, were embodied 
m a book, “ The Conduction of the Nervous Im- 
pulse,” in a foreword to which Dr Adrian speaks 
of himself as “ one whose pnde it is to regard him- 
self as a pupil of Keith Lucas ” Dr Alexander 
Forbes, of Harvard, would with equal pnde regard 
himself as a pupil both of Lucas and of Sherrington, 
and he was among the first to show objectively the 
discontinuous nature of the afferent messages of 
the propnoceptive system The justice of this 
pious regard for Lucas’s memory will be seen in 
Dr Adnan’s own book, where, suitably modified 
in the sensory organs, those properties of the nerve 
fibre which Lucas discovered are shown to ho “ the 
basis of sensation ” In its skdl and subtlety, m 
the judgment and ingenuity displayed m experi 
ment, no less than m the fineness of its exposition, 
the work of Adnan is a worthy memorial to Lucas 
The achievement of recording a single wave of 
action potential in a single nerve fibre, which is 
the ultimate basis of this work, was made possible 
by modern developments in valve amplification 
In Dr Adnan’s words “ It is now possible to work 
with a 6000 fold amplification on an input change 
of a few microvolts without danger of interference 
from unsteadmess m the amplifier ” He pays an 
amusing tribute to the importance of the amplifier 
m his work "When the aoadem ic scientist is forced 
to justify his existence to the man m the street he 
18 inclmod to do so by pomtmg out the essential 
part played by academic research m the develop- 
ment of our modern comfort It is only fair, there 
fore, to point out that m this case the boot is on the 
other leg and the academic research has depended 
on the very modem comfort of broadcasting ” 

Dr Adrian’s work, however, will not be allowed 
long to remam without its own apphcations It 
18 interesting to find how this, the most academic 
branch of scientific physiology, pursued for purely 
scientific ends, has suddenly in Dr Adnan’s hands 
broken out into a region where neurology and 
medicine cannot foil, m a few years, to gam much 
by contact with it Withm a short space of time 
it may well prove as fundamental as the work of 
Sherrington and Magnus To a mere physiologist 
it would seem that psychology also might have 
much to leom from it How do our sensations 
differ m mtensity ? By the frequency of the im- 
pulses started m the end organs How do we 
‘ get used ’ to external changes 1 By the ‘ adapta- 
tion ' of the end organs, which is seen in its extreme 
form in the nerve fibre itself In Chapter vi , Dr 
Adnan deals gently with behaviounsta on one huid 
and idealists on the other he is much too ctever 
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to tak# sides with the one or the other, and af^r 
poking fun at the statement that “ the brain 
secretes thought as the liver secretes bile,” he con- 
cludes that “ it does not matter very much whether 
we regard the relation of matter to mmd as mex- 
phcable or as needing no explanation ” “ There 
18 a relation of some kmd between nervous impulses 
and sensation, and we can discuss this without 
attempting to decide how, or whether, the one 
can ‘ cause ’ the other ” After which he returns, 
in the manner of physiologists, to a consideration 
of the facts of his experiments A V Hum 


Our Bookshelf 

(1) How y<m Bogan a Child' a Introduction to 
Biology By Amabel Williams Ellis Pp 96 
(London Gerald Howe, Ltd , 1928 ) 28 m net 

(2) A First Biology By Prof S Mangham and 
Prof W Rae Snemffs Pp vui + 184 (Lon 
don Sidgwick and Jackson, Ltd , 1928 ) 28 6d 

(3) FundamerUala of Biology By Prof Arthur W 
Haupt (McGraw Hill ^bhcations in the Zoo- 
logical Sciences ) Pp xu + 368 (New York 
McGraw Hill Book Co , Inc , London MoGraw 
Hill Publishmg Co , Ltd , 1928 ) 15a net 

Thesb three volumes may all be said to be books 
intended to mtroduce biology to pupils m schools 
Mrs Wilhams Ellis’s book is mtended for young 
children of about seven or eight years of age 
The volume by Mangham and Shemffs is supposed 
to be for older boys and girls before they enter a 
umversity, whilst Dr Haupt ’s ‘‘Fundamentals of 
Biology ” IS a reprmt of lectures given to freshmen 
in New York, but the mtellectual level attamed by 
Amencan freshmen is lower than that attained in 
the upper forms of the science side m schools in 
England 

Mrs Wilharas Ellis’s book is preceded by a 
flattering introduction by Mr J B 8 Haldane 
The book is beautifully written, and is an attempt 
to describe to young children the general course 
of human development interpreted m the light of 
the recapitulation theory, and the view that the 
essence of life is stnvmg or desire 'The child is 
told that he played at bemg a fish before he de 
oided to become a man, and so on Mr Haldane 
considers that Mrs Wilhams Ellis’s account of 
evolution is more nearly correct than those recently 
published by two scientific men We do not know 
to what accounts Mr Haldane refers, but Mrs 
Wilhams Ellis’s account resolves itself mto ‘ chance 
variations ’ The late Dr Bateson said ‘‘ there are 
only two possible explanations of vanation — 
chance, or the reaction of the animal to the en- 
vironment ” We prefer the latter, and believe that 
Mr Haldane will also m the course of time 
The other two volumes givS a mixture of chapters 
on animals and plants, and we suppose that the 
authors um^me that this is the easiest metihod of 
mitiating young people mtp the study of biology 
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Many school teachers are, as a irfktter of fact, ob- 
sessed with this idea Nevertheless, we hold that 
it 18 a profound mistake That animals and plants 
are ultimately derived from the same stoclt, no 
biologist would deny there is a level — that of 
the :^agellata, where they grade mto one another 
Prom tnis starting pomt, however, evolution has 
pursued totally different courses in the two king 
doms, and it is most confusmg to place side by 
side, as Mangham and Shemffs do, reproduction m 
the higher plants with its concealed alternation 
of generations and that of animals Haimt is not 
so blameworthy, for he gives a rapid sketch of 
plants just before proceedmg to ammals The 
only proper way to study either animals or plants, 
m our opmion, is the way introduced by Huxley, 
namely, the examination of a senes of types, and 
as we are ammals and not plants, it is easier to 
begm with animals and then proceed to plants 
Haupt, as might bo expected from New York, 
devotes a disproportionate amount of space to 
Morgan and Drosophila We hope that after 
Miller’s exposition of the pathogenic character of 
the Drosophila mutations, this mghtmare will 
gradually vanish from elementary text books as 
an illustration of the “ fundamental laws of 
heredity ” E W M 

Truck Crop Plants By Dr H A Jones and Dr 

J T Rosa (McGraw Hill Pubhcations m the 

Agncultural and ^tamcal Sciences ) Pp xiv + 

638 (New York McGraw HiU Book Co, 

Inc , London McGraw Hill Publishing Co , 

Ltd , 1928 ) 258 net 

VsoKTABLX growing on a large scale at some 
distance from a market has assumed such pro 
portions m the United States that certain umver 
sities have established divisions of ‘ truck farm 
mg,’ to gmde the development of the system along 
the most economical and profitable Imes both at, 
regards cultivation and marketing The economics 
of the manurmg of truck crops is still m the expen 
mental stage, but the growers are fully ahve to 
the importence of controlling insect and plant 
pests 

Owmg to the distance from market, the appro- 
priate selection of crops is all important, m order 
to obtam the essential correlation between the 
adaptation of the crops to soil and climate and the 
expected time of marketing The development of 
truck farming has largely run parallel with im- 
provement m transport systems, and the installa 
tion of refngeratmg oars hM done much to open up 
still more distant markets As the crops are 
perishable, there is danger of loss from over supply, 
and the possibihty of competiticm between truck 
crops and the local supply in any district needs 
oardul consideration It seems probable that 
future advance m teuck fannmg lies m production 
at lower costs rather than m higher selung prices, 
entaihng concentration on intenuve cultivation on 
Imid already cleared 

The vanety of crops smtable for the purpose is 
somewhat hmitod, the most important genus being 
Brassica, which alone provides many species of 
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great eoononuo importance The general methods 
of treatment of each crop, from seed to harvest, 
vary oonsiderably, and are outlmed m this volume, 
sufficient illustrations and tables being provided 
to emphaaise the salient pomts m crop develop 
ment, manuring and marketmg, and to provide a 
useful gmde to the reader 

(1) Rovers and Stay at Homes By Maribel Edwm 
Pp V + 181 (London and Toronto J M Dent 
and Sons, Ltd , New York E P Dutton and 
Co , 1927 ) 5s net 

(2) African Jungle Life By Major A Radolyffe 
Dugmore Pp viu + 246 + 8 plates (London 
Macmillan and Co , Ltd , 1928 ) 16s net 

(1) In these short tales, Mrs Edwm has succeeded 
in capturing agam the fine feelmg of her earher 
book The stones are written for young children, 
and are marked by dehghtful simphcity of word 
and narrative Each story gives a charming and 
accurate impression of the ordinary life story of a 
common Bntish creature — seal, sparrow, rat, sea 

S ill, eagle, and red deer are typical samples 
vely pen sketches by M M Howard decorate 
almost every page, but the artist has an exaggerated 
notion of the amount of leg which a Scottish kilt 
may properly expose 

(2) Major Dugmore has chosen a senes of sil 
houettes of Afncan jungle life, and round them has 
written and illustrated a book which, while not 
specifically addressed to the young, will entrance 
both them and their elders His mrsonal touch 
with the jungle gives vividness, freshness, and 
accuracy to his stones of the adventures of the 
selected creatures— elephant, lion, buffalo, rhino 
oeros, and giraffe — and it is gratifymg to read of 
the success which restnctive game laws, ammal 
reserves, and, not least, enlightened pubbo opuiion, 
have had m preserving the wild fauna and increaa 
mg the numbers of innocuous creatures like the 
giraffe 

Major Dugmore is less happy in hia arguments 

S ainst the advocates of protective coloration, 
ough his actual expenences must be given due 
weight , when, for example, he suggests that the 
winter change of the Arctic hare is not protective, 
because the hare retams its black eye, he forgets 
that a black eye is surely less conspicuous in snow 
than a complete brown hare, and that the pigmenta 
tion of the retina is an essential to the best vision 

The Earth and its Rhythms By Prof Charles 
Sohuohert and dare M Le Vene Pp xvi +410 

I New York and London D Appleton and Co , 
927) ISs net 

Or the many recent attempts to present popularised 
geolofnr to the mneral reimer, most of which have 
oomo from the United States, this is undoubtedly 
by far the most sucoessful The book is attractive 
in style and iDake*up, beautifully adorned with 
illustrations , well propOTtumed m its matter , and 
authoritative in its facta. The authors are fully 
aware of the difficulties that stand m the way of 
interpreting the processes of geology and the 
^TDoij^es of evolution and earth>hi6tory to the 
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non scientific mind They point out that the book 
IS not intended for the geological punst, and that 
if there ore any generaUties that may offend him, 
he can best spend his spare time m eirolaining the 
exceptions that outcrop m the field of generalisa- 
tions 

The geological punst may, nevertheless, safely 
recommend the book to any of his friends who may 
wish to absorb from our common intellectual 
hentage some knowledge of the record of the rooks 
A httle more than half the book deals with the 
architecture of the earth’s crust, the fashioning of 
the raw matenals mto scenery, and the endless 
interplay of internal and external agencies A 
chapter on geological time then mtroduces the 
dark ages of earth history, and the remaimng 
chapters desenbe the dramatic procession of hfe 
with the skill that is to be expected of Prof 
Schuohert The book concludes with chapters on 
the ice ages and the coming of man Authors and 
publishers are to be congratulated on a oo operation 
that has notably enriched the popular hterature 
of science 

The Ramblings of a Bird Lover By the Rev Canon 

Charles E j^ven Pp xvi + 186+31 plates 

(London Martm Hopkinson and Co , Ltd , 

1927 ) 10s 6d net 

ArTBB reading this book, the two thmgs the reader 
finds impress^ upon him are these ffist, that the 
author will insist on commencing most of his sen- 
tences with ‘ and ’ and, secondly, m spite of the 
weakness of his Enghsh, how very charmmg it all 
IS One finds that Mr Raven can turn the catchmg 
of a gurnet mto a poem of bliss, or can write a 
most mterestmg article on fish bait All that the 
author tells us m his book are things most of us 
knew m our early childhood, yet he awakens m us a 
fresh delight m our own knowledge 

The illustrations are almost as charmmg as the 
letterpress The pnnting is good, and the general 
get up of the book quite satisfactory If the reader 
18 irritated by the ‘ ands ’ when he starts reading, by 
the time he puts the book down he will be only too 
anxious for more 

Practical Vegetable Oromng By J W Morton 

Pp 180 + 8 plates (London Ernest Benn, Ltd , 

1928 ) 10s 6d net 

Tins 18 an excellent book, by an author who under- 
stands the practical side of the cultivation of veget 
ables We are m agreement with his comment wiat 
far more knowledge may be defimtely obtained from 
careful reading; than is realised by the maionW of 
those whose hvmg depends upon the land Here 
there is much to be gleaned that will encourage the 
market gardener, as well as those who work On allot- 
ments or mamtain small garden plots m outer 
London and suburban areas Cultivators m the 1^ 
category are mcreasing m number without doubt, 
and have a special freemasonry of their own to 
boot 

The book has several useful illustrations, whilst 
the vwetables dealt with have been taken m alphsi- 
betioal order There is a satisfactory index 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond unth 
the writers of, r^ected manuscripts intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

Oscillation in Ultrasonic Generators and Velocity 
of Longitudinal Vibrations In Solids at High 
Frequencies 

Thf mcreaainf; use of piezo electric quartz for the 
stabilisation of radio frequencies has promoted many 
investigations of the vibration of the quartz In the 
last few vears a mass of information has been accumu 
lated disclosing the complexities of vibratory modes 
and types whicli mav exist simultaneouslv m one an<l 
the same crystal plate or lod Along with the longi 
tudinal, flectural and torsional oscillations may exist, 
as well as overtones of any or of all In this connexion 
mention may he inaKle of the exjienments of Cady, 



Tawil, Dawson, Hamson, Hund, Oiebe and Sohiobe, 
Moisener, Ny Tzi Ze, Crossley, Dye, and others 

It 18 obvious that if the quartz is cemented to 
metalho plates or rods, as in ultrasonic generators, 
when vibrating it can transmit its motions to these 
bodies, and at very high frequencies, in the plates or 
rods themselves ^ditional complicate oscillations 
may arise A result is that often irregulanties of 
distribution of amplitude, energy, and phase exist at 
the face of anv ultrasonic radiator Experimentally 
this was shown by the writer and assistants (Trans 
Hoy Soc Can , 19^ p 187, 1025) by surveying the 
energy distribution near the face of an ultrasonic 
generator operating m water, frequencies around 
140,000 cycles per second 

A study earned out in this laboratory last year by 
Hr Sproule on the behaviour of dust particles on the 
ends of vibrating metal rods, held vertically, and 
set into high frequency vibration by active quartz, 
revealed interesting examples of very oompboated 
vibratory types At certain resonant frequencies the 
dust arran^ itself m patterns similar to some of 
I hladni’sHgurea, four ,six , eight , and twelve pointed 
stars could be obtained At certain frequencies the 
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particles were observed to move continuously in a 
circle about the centre of the section, sometimes those 
near the outer edge moving in a clockwise direction 
and those nearer the centre moving anti clockwise 
At tunes little whirls of dust were formed off centre 
Evidently torsional vibrations and radial vibrations 
of other types could be set up in the rod The photo 
graph (Fig 1) shows an example of an 8 pointed star 
80 obtained Hero the rod was of duraluminum 
« 1 cm in diameter and 48 1 cm long , frequencies 
of experiment rangmg from 84,000 to 140,000 cycles 
per second 

Such work shows that very cautious judgment must 
be exerciseil when determining a resonant frequency, 
particularly the overtones, of any vibratory type , 
and mathematical computations of energy output, 
based on theoretical data alone, or on measurements 
taken near the radiator, or in any confined space in 
which the radiatory ojieratea, may easily be mis 
leatling 

However, in the case of longitudinal vibrations of a 
rod of solid material set into high frequency oscillation 
by a piezo electric plate, this method may bo used, 
with due caution, to determine the velocity of soumt 
m, anil Young’s modulus of, the rod at the fiequencies 
of the fundamental note and lowei overtones Pierce, 
by setting rods of metallic alloys into longitudinal 
vibiation by magnetostnctive action, hews recently 
carried out very precise determinations of the same 
kind (Proc Anier Acad Arts and Sciences, vol 63, 
No 1 , April 1028) 

For the natural modes of vibration of a free rod 
the length of tho rod is etnial to an integral number of 
half wave lengths (I k X/2) , and the velocity 
V-VWd when the rod is thin (r/f small, for a 
circular section) But possible corrections may have 
to be applied in case of varying frequenev and changing 
ratio r it on accoimt of the lateral inertia of the lod 
For example, Rayleigh s correction ( Theory of 
Sound ’ vol 1, p 262 , ed 18^4) makes the velocity 
a function of the mode of vibration, Poisson’s latio, 
aiul (rkll) Tho work last year on the velociti of 
ultrasound lu metallic ickIs of difteient proixirtions, 
using tho method of high frequency piezo electric 
excitation indicated where the correction foi lateral 
inertia should be applieil ((Science Progress, 89, p 92 , 
July 1928) For example, with duraluminum, for 
(rkll)’< 0 07, the effect of lateral inei tia is inapp reci- 
able and the velocity may be ooramited from F = \/ Ejd 
In the range 0 07> (rl;/t)*< 0 3 Rayleigh s expression 
gave the velocity approximately enough for most 
purpases , but for (rifc/i)’>0 3 the types of vibration 
could not be distinguished, the frequency of successive 
modes of any typo followed no apparent law, and no 
known formula for velocity could correctly be applied 

Frequencies of 8000 to 200,000 cycles per second 
hero were used with duraluminum rods of length vary 
mg from 4 1 to 61 cm and radii of section from 0 63 
to 2 66 cm 

Incidentally, the method was applied to determine 
Young’s modulus of ice, for uso in association with 
other problems This physical constant is most un 
certain in quoted values by other methods, but by 
the present method of high frequency longitudinal 
vibration it can be easily and quickly determined 
The velocity of sound in ice just below 0° C was found 
to be 3 2 X lO* cm per second and does not vary much 
with changing temperature or direction in the crystal 
This velocity gives a value for Young’s modulus of 
9 36 X 10** dynes per sq cm 

R W Boyle 
D 0 Sfroulb. 

Umveruty of Alberta, 

Nov 17 
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Reproduction and Peatb In Invertebratea 
and Fishes 

In Natttbs eome time a^o (IIB, IdS , 1025) Dr 
Bidder raised again the interesting fundamental 
question of the cause of normal death in aquatic 
animals, and stated that so far as he knew there was 
no evidence of any manne animals dymg a natural 
death, except those whoso life is ended by the winter 
or the summer Later, the same writer, after reviewing 
earher discussions (Proc Ltnn Soc , 1926, p 17), 
argued that we have no reason to suppose that 
aquatic animals, such as plaice, carp, and sea ane 
mones, ever die except by violence It was stated 
that though both man and plaice, for example, m 
crease by approximately geometrical progression in 
weight imtil the age of puberty, man after the age of 
twenty eight dechiies in (signiuoeuit) weight and must 
die , whereas plaice continue to grow indefinitely by 
positive morements, from which fact it is deduced that 
life m plaice — and similar ammals — may be eternal 
The renewal of interest m this subject is already pro 
duoing practical results, and it is worth while discussing 
some other aspects of the problem 

The manne naturalist who sees populations of 
spon^, hydroids, worms, molluscs and echuiodemis, 
and fishes, come and go, can scarcely resist the iin 
pression that the life penod is more or less proscribed 
in some way for each kind The final violent efface 
ment of soft bodied marine ammals may probably be 
agreed upon, but such may be only an ummportant 
eiiect of a preceding condition of moribundity , the 
inquiry may therefore be directed towards the 
possible conditions which may mduoe monbundity 
In the first place, why do animals and other short 
life period ammals die 7 A reasonable answer is that 
this kind of ammal dies as a result mainly of expending 
Itself in reproduction , there may often bo other con 
tnbutory factors, but those may be regarded os of a 
second order of importance In this type of death it 
would appeetr that the constitution of the ammal is 
such that under certain onviromnental conditions the 
metabolism is concentrated overwhelmingly on repro 
duotion , we may therefore define the (proxunal) 
cause of death in such coses os the oonooimtanoe of 
the particular organic constitution with particular 
environmental conditions (R Pearl m “ Biology of 
Death,” 1022, expresses a similar conception ) For the 
sake of sunphcity we may term this us death from 
over reproduction This fimdeunontal conception of 
death — or monbundity — may be applied especially to 
marine invertebrates and fishes, to mquiro whether 
reproduction may be a general predisposing cause of 
death m a less obvious manner than in the case of 
those emimals whose life penod is brief 

The phenomena of death m the sponge, Oranlta 
wmpruaa, which disintegrates after broommg almost 
a mass of larvie, may serve as a typical exaiwle of 
probable death from over reproduction (m Child’s 
terminology (“Senescence and Rejuvenescence,” 1916) 
one might TOrhaps use the term over senescence) 
Death in nuoibranohs, jelly fishes, many laopods, polv 
obtetee, some shore fishes, and no doubt many other 
forms, may readily be interpreted m the same way 
Species wmob exhibit this form of death are, however, 
ademted to their environment and survive, but are 
subject to great fluctuation in numbers from year to 
year Other species, which do not die after the first or 
earlier phases of reproduction, normally pass through 
a teovperative stage, persistmg in either a functional 
state, or avoiding metaboho ui^tnesa by hibematmg 
or «8tivatmg, and may afterwwds begin growth agam 
Nevertheless, the reproductive phase comes around 
again penodioaUy, and it becomes necessary to know 
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whether, later in life, reproductive activity ““orea*^ 
at a greater rate than can ultimately be borne by the 
bodily mcroments between successive periods of re 
productive activity 

It should be possible m many cases to expreM these 
two factors, for example, bodily increments, and more 
monts m reproductive elements, in terras of weight, as 
Fullarton and — later — Miss Mitchell did in pioneer 
studies on a few fishes (Fishery Board for Scotland, 
1008-1911, Cd 6960) , if it be found in this way, for 
example, that the acceleration m weight of the spent 
body eventually becomes significantly smaller than that 
of the spent body plus the reproductive elements, then, 
either death will follow from over reproduction, as in 
Orcmtia, or what in practice is the same, the ammal 
may become so unstable m its reproductive equih 
bnum that any aoouniulated sub lethal factors along 
with the normal rigours in the environment — 



especially those occurring at about tho tune of lepro 
duction — may cause such unfitness as, in the sea, 
must result in death 

Tho remarkable increase m amplitude in repro 
duotive activity with ago implied m Russell’s observe 
tions (see Fig 1) (Fish Invest II 1 . 1924) on the 
haddock, along with somewhat smular demonstrations 
in plaice by Mastorman (Board of Agnc and Fish 
Cd 6080, 1911)and D’Arcy \V Thompson (“Growth 
and Form,” Cambridge, p 100), illustrate how repro 
duotion may eventually overbalance normal raeta 
bohsm and result m death Russell indeed suggests 
that m the larger haddock the gonad probably forms 
a rekUtvely greater proportion of the total body weight 
than m tlio smaller fish Other fishes and invertebrate 
aquatic animals may be expected to provide informa 
tion of a similar typo, so that it may be possible when 
significant data ore known to fix the average probable 
age of death m particular oases for such epitomes of 
the reproductive life history, as that of the haddock 
shown above, may mvo the rate of mcrease m amplitude 
of the pendulum of senescence to a true ontical pomt 
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In marine mvertebrates and fishes there is good 
ground for regarding breeding as a compulsory rhythm 
in the healthy mdividual, and that as a result there is 
appcuently no escape from the penodioaHy moreasmg 
stram of the reproductive cycle (aooumulative senes 
cenoe T) If, on the other hand, we assume that breed 
mg ceases m marine animals at an advanced age, wo 
are probably admitting that death will follow, for a 
manne animal which is mcapable of breeding is already 
(m a restnoted sense) biologically dead , the longevity 
of some aquatic animals m confinement may perhaps 
be due to their avoidance of the reproductive strain 
The rate of increase in reproductivity with age in 
other manne animals than fishes is a relatively un 
known subject, but m many forms valuable mfonna 
tion could easily be acquired 
From my own data (Jour MBA, 16, 2 , 1928) 
on the oyster there is a strong indication that the 
weight of sexually mature mdividuals up to an age 
of about seven years increases at a greater rate than 
that of sexually spent mdividuals (takmg similar esti 
mated ages as a cntenon of similar sizes), so that the 
amplitude of reproductive activity may be expected 
to morease with age in the same way as m the 
haddock, and life will apparently — or perhaps must — 
become unstable at the weakest pomt m the repro 
(luotive cycle (sic) at about the spawnmg time On 
the diflBoult subject of normal mortality there is in 
the oyster — as m some other forms — probably a 
maximum at about the spawning period Enough has 
perhaps now been presented to focus attention on the 
probable importance of over reproduction — along with 
other contributory factors — m predisposing or causing 
death m marine animals A collection of figures and 
facta — and especially facta regarding physiological 
states — IS now required to boar on the problem before 
proceeding further, and m any event, mathematical 
expressions of the rate of reproduction (as defined) in a 
variety of aquatic ammala would provide information 
of much general interest J H Obton 

Manne Biological Laboratory, 

Plymouth, Nov 13 

Rotation of the Earth and Magnetostriction 
In 1926, Prof E W Brown presented the evidence 
indicating remarkable changes m the rate of the 
earth’s rotation (Trows of the AHronomuxU Observatory 
of Yule University, vol 3, part 6) Changes, more or 
less abrupt, were shown to have occurred about 1786, 
I860, 1898, and 1918 Prof Brown finds that the 
observational data are consistent with the hypothesis 
of an oscillatory change in the earth’s mean radius 
Why the earth should expand and contract, he makes 
no suggestion, but gives a study of the occurrence of 
earthquakes, which, however, shows no well defined 
correlation He cites a theory of Prof Joly (Obaerva 
tory, February, 1926) that the vertical oscillations of 
the earth’s crust may be caused by a thermal effect of 
radium acting in a substratum of basalt 
Prof W de Sitter has discussed the relation of the 
earth’s rotation and astronomical time m NaitTBii 
(Jan 21, 1928, page 99) To satisfy the observations, 
he combines the effect of changes in the size or shape 
of the earth and the variable force of tidal fnction 
He does not explain what may expand or distort ^e 
earth 

I have taken considerable interest in the vanable 
rotation of the earth, and recently have tned to relate 
It with magnetostriction Why may not the ear^ 
pulsate lUKm varying magnetic force T An iron bar 
may be lengthened a milhonth part by magaetisation 
•'ven m a nwderate field In stronger fielob it suilen 
contraction, but we are not oonoemM with such fields 
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Now the earth has an iron core at the centre, which 
may perham be expanded by increase of magnetic 
force With expansion, the earth’s rotation would be 
retarded It might be that the increase of the earth’s 
diameter would be in the Lne of the magnetic rioles 
However these are far enough from the axial jioles to 
produce some effect It may be questioned liow much 
of the iron core, on account of its heated condition, 
might become magnetised If the magnetisation is 
at the periphery of the iron deposits surrounding the 
core, that may accord with one of the calculations of 
Brown, in which changes in pressure are conceived as 
taking place in an outer stratum 

Of the measures of terrestrial magnetism, obaerva 
tions of the decimation are in general the most trust 
worthy In seeking a correlation, it seemed best to 
use the secular change Special Publtcation of the 
U S Coast and Oeodetie Survey No 126, gives the 
change m decimation with time for places distributed 
over the whole of the Umted States at mtervals of 2“ 
of latitude or longitude The secular change was 
easily derived by taking differences of the tabular 
values I have plotted curves for many of those 
stations, using the secular change ( + to west) for 
10 yecur mtervals Although many shifts and vana 
tions occur for different parts of the country, yet there 
are three striking features A pronounced minimum 
occurs m the vicmity of 1900 A maximum is found 
near 1860 for eastern sections, and about 1890 for 
western sections On many of the plots we find 
another maxim\im about 1920 It seems remarkable 
that these maximum or minimum points should occur 
so near the dates found by Brown for changes in the 
length of the day I have studied also data for a few 
stations m Europe with similar results 

Some of these changes have been noteil elsewhere 
Chree(“Enc Bnt,”vol 17, page 369) remarks “The 
rate of movement of the needle to the east at London 
— and throughout Europe generally— fell off markedly 
subsequent to 1880 Thus in 1902 it was at 

least open to doubt whether a change in the sign of 
the secular change were not in immediate proetiect 
Subsequent, however, to that date there was little 
further decline in the rate of secular change, and since 
1906 there has been a very distinct acceleration ’’ 
Discussing further, m particular concerning the 
anouialios of secular change in the United States, he 
wntea " Auspices do not all point one way, and the 
future 18 as uncertain as it is interesting ’’ Since that 
time we have had the maximum which set in about 
1920 

Much work lias been done at various places to relate 
sunspots and magnetic declination Without expect 
ing much, 1 have put together sunspot data Plotting 
curves of Wolf’s sunspot numbers, and then connecting 
maximum points, the curve so drawn shows a mini 
mum about 1906 This proves very little, as a still 
lower point of the curve occurs about 1804 and 1816 

It must be said oonceming the hypothesis of mag 
netostnotion producing oscillations in the earth’s dia 
meter that the force of the magnetic field of the earth 
IS quite weak Moreover, the mterior of the earth 
oontains not only iron but also nickel, which contracts 
in all magnetic fields These are complicating factors 
The correlation between the sedular changes m de- 
ohnatioR and the change in the rate of earth’s 
rotation appears important It may be that the 
changes in decimation are pressure effects arising from 
the shght adjustments of structure withm the 
earth The rearrangement of the strata sufficient to 
produce the changes in the length of the day, might 
also, by magnetostnotion, affect the earth’s magnetic 
oonditiOhs We would then bo dealmg with results 
horn a oommon cause 
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The whole question is of great interest, and I 
•hall pursue the inquiry further Meanwhile, I have 
written this note in the hope that others, better ac 
quainted with the magnetio and geophysical aspects 
of the problem, may pass their judgment 

Edwabd 8 Kino 

Harvard College Observatory, 

Cambridge, Massachusetts, 

Nov 21 

Oxide Films reeponalble for the Tints on 
Heated Copper 

Mttoh has been published on the tints of heated 
copper, but disagreement prevails regarding the oxide 
responsible for the colours , Dunn (Proc Roy Soc , 
111 [A], 211 , 1926) apparently attributes them to 
cuprous oxide, and Constable (Ibul , 118 [A], 583 , 
1927) to a “ veneer of cupric oxide " Recently the 
oxide films have been isolated from their basis, the 
metal being dissolved from below by anmhe treat 
ment in concentrated potassium sulphate solution , 
the oxide films, thus undermined, peel off in curling 
flakes, which retain the grooves and ndges left by 
the abrasive treatment used to clean the copjier before 
oxidation The thicker films can also be removed 
mechamcally 

The two oxides present in the films are iniite 
different in appeal ance and can he distinguished by 
chemical tests At thicknesses above the interference 
colour range, cuprous oxide films apjiear blown by 
treunsmitted light anil exhibit by leflectcxl light a 
oharaotenstio colour best describeil as pale chocolate , 
but a veneer of cupric oxide produces a dark grey 
reflex without a trace of brown or rod Residual 
metallic copper, where it exists in the films, has a 
bright red lustre and is opewiuc , its presence may bo 
revealed by the action of silver nitrate, which produces 
a microscopic ‘ silver tree ’ 

It has been found that the colours are duo to 
cuprous oxide CXiprio oxide is indeed forineil under 
strongly oxidising conditions, but it obscures the 
colours, and must he avoided if the later tints are to 
be obtained Thus Constable, working under con 
ditions favourable to the production of cupric oxide, 
obtained no colours beyond the miiidle of the second 
order, the tints darkening and passing into the black 
characteristic of cupno oxide This has been con 
firmed, but it was found that if the formation of 
oupne oxide is avoided, the sequence can bo followed 
to the fourth order , the tints then pass gradually 
into the charactenstio colour of cuprous oxide The 
easiest way to prevent the formation of cupric oxide 
is to use a mtlaly oxidising gas nuxture — preferably 
obtained from a flame of pure alcohol 

Within the interference colour range, the cuprous 
oxide films are quite transparent On the whole, the 
oxide film taken from copper tinted to an early colour 
IS more transparent than that taken from copper dis 
playing a liigh order tint , but m the latter ease 
fragments of thm, highly transparent films are also 
separated along with the thicker skin This is ap 
parently due to the fact that the skin cracks as it 
thickens, allowing air access to the metal exjxised at 
the crack, so that another film is formed below the 
fliwt , this lower film will be generally thinner than 
the first and will dimmish m thickness with the dis 
tanoe from the crack The formation (at a crack ) of 
one skm below another has been directly observed at 
high temperatures, and there is evidence that the 
|]henoinen(»i is general , for it is found that copper 
heated rather strongly for mterferenoe colours 
xievwthaless yields — on stripping — flakes which dis 
ntey bright colours, the tints varying from place to 
jHaoe OB UU) reeult of varying thiclmess 
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The colours of the stripped films are often bnlhant 
by reflected light, rose, blue, and green hues l»ii^ 
obtamed , by transmitted light the interference tints 
are largely maskeil by the yellow hue due to selective 
absorption, but there is a slight variation of colour 
with thickness between yellowish green, bnght yellow, 
and brown 

The films isolated from copper tinted to the early 
first order oolours usually contain opaque spots due 
to included metallic copper, and the metallic residue 
increases on jiassuig to films taken from copper heated 
insufilciontly to produce colours In fllrns removed 
from copper merely exposed {after abrasion) to dry 
air at ordinary temperatures, the opaque areas gen®r 
ally predominate over the transparent areas although 
the character of the comfioaite oxide metal layer 
vanes with the nature of the abiasive treatment em 
ployed The oomiiosite layer apjiears to be foiraed 
as follows Abrasion produces a network of cracks, 
increasing the tnie surface area as foimil by Bowden 
(Natube, 112, 647 , 1928) On exposure to air, the 
walls of these cracks become oxidised, and’the mtemal 
oxide sheaths obstruct to a large extent the anoilic 
removal of metallic copper, so that the layer left (after 
the unchanged basis has been dissolved away) con 
sists of both metal and oxide Clearly with int reas 
mg temperature or time of exposure to oxygen, the 
pixiportion of residual metal m the layer slniiped will 
dimmish, and hence the fibns obtained from cojiper 
tinted to any of the later colours are practically free 
from metal 


UiioK B Evans 


University Chemical Laboratory, 
Cambriilge 


Radio Echoes and Conditions for their 
Occurrence 

Since Ortober 24 the omission of signals (sec 
Nature, Nov 3 and Dec 8, 1028) fmm the short 
wave emitter PC JJ (Holland) has been continiieft 
twice a week, and sometimes more frequently 
Through the Norwegian felegraph Office n senes of 
reoeivmg stations has maintained a continual watch, 
and an oscillograph has boon roaily for use at all 
times, but no echoes have been neanl, either m 
Noway or in Eindhoven 

It appears from this, and from the long silence 
(luting experiments in the spring and sununaor, that 
the echoes constitute a very rare phenomenon and 
owe their otouiienco to a series of favourable coinci 
dent circumstances Iho wavelength must be the 
most favourable one and the emission must be sent 
out m the light direction and with sufficiently great 
eneigy (A transmitter station in the tropics would 
probably be bettor than a station m Holland ) The 
Keimelly Heaviside layer must be jienetrable by the 
outgoing and returning waves, and must also be 
favourable for the hoanng of both signals and echoes, 
and the receiving apparatus must be sufficiently 
sensitive and exactly adjusted 

Further, there must be good conditions for hearing 
without too many atmospheric disturbances, and, 
last but not least the emission of electrons from the 
sun must take place m such a way that reflootmg 
surfaces in space outside the orbit of the moon may 
bo formed and may have the most favourable sliape 
for a good reflection of the waves 


As regards the last jxiint, the mathematical theory 
of the motion of electnc corpuscles arovmd a magnet 
wed sphere shows that the chances of obtaiimg a 
weU defined toroidal space round the earth are good 
when the direction to the sun lies near the magnetio 
equatorial plane (perpendicular to the magnetic axis) 
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This result is m close agreement with a remarkable 
expenment made by the late Prof Birkeland which 
18 reproduced m Fig 1 

Here cathode rays are sent from an aluminium 
plate near the magnetic eiiuatonal plane of the mag 
netic sphere, and a part of the toroidal apace in very 
well seen with comers of rays descending to the 
jxilai regions of the sphere, corresponding to the 



lio 1 — I »Ui<xle r»y» In relation to a mnsnetliea iiphere 

production of ])olar aurorae On the two occasions, 
Oct 1 1 and 24, when echoes were heard, the sim was 
not far flora the earth’s magnetic equatorial plane 
Hut such fatourable occasions disapfioared towards 
the end of October apd will not recur before the 
tnidille of hehruary Thus, if this explanation of 
the most favourable situation of the sun is correct 
it IS nnprobahlo that echoes will be hoard again befoie 
that time Caku Stokmek 

Oslo, Dec 12 


Soap Film Pressure Gauge 
If a soap film is formed across a circular aperture 
m one side of an otherwise closed box, and if then air 
IS introduced into, or removed from the interior, the 
surface of the film becomes part of a sfihore, and 
therefore the pressure within the box difiers from that 
outside by a quantity which is directly proportional 
to the surface tension of the film, and inversely 
proportional to the radius of the sphere 

If R r, and T are resjioctively the raihus of the 
hole the radius of the sphere, and the constant of 
surface tension the difleience of the air pressure 
inssle and outside the box is 4'1'lr (since both surfaces 
of the film contnbute to the tension) and the difference 
IS + or - aocnnhng as to whether air hcM been 
introduced or withdrawn 

The radius of the sphere can never be less than 
R, and when r-R the surface of the fibn is a hemi 
sphere Thus ± 4T/R is the greatest difference of 
pressure which can be balanced by the surface tension 
For any condition which makes the bubble less 
than a hemisphere, the film may bo used as a pressure 
gauge, since the difference of pressure within and 
without the box can be determined if T is known 
and r measured There are several ways by which 
the radius of a bubble can be found, that which I 
have generally used being to measure the size of the 
virtual image, reflected by the film, of an object of 
known size and distance This allows of the deter 
mination of r with considerable acouraoy 
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Convenient apparatus for the purpose can take 
many fonns which need not be described here, but 
it IB worth while to note the order of pressure difference 
which can be measured by soap fUins as compared 
with various other fomis of barometric measurement 
A good barometer or aneroid will indicate the differ 
enoo of level between the surface of the table and the 
floor on whir h it stands, say a head of 30 inches of 
air For a soap film, suppose, for example, that T 
has a value of 3 grains per linear inch and that jB = 1 
inch, then the maximum pressure difference which 
can be sustained by surface tension is 12 grams fier 
square inch— equivalent to a head of about 3 feet of 
air Thus for this particular case the greatest pressure 
difference which can be dealt with by the soap film 
IS not far from the minimiun which can be observed 
by the aneroid With a soap bubble, however, the 
r^ius can without much trouble bo determined with 
sufficient accuracy to allow of the measurement of 
pressure difference equivalent to heads of a few 
nundreilths of an inch of air 

I used this form of pressure gauge to find out 
whether, when a chimney smoked, the pressuie m 
the room rose or fell A rise of pressure would show 
that the wind blew ilown the chimney and a fall 
that there was negative piessure on the lee side of the 
house In stormy weather T found many instances 
of both kinds, and the type which prevailed depended, 
as might be expected, on the dnoction of the wind 
A Maixock 

9 Baring Crescent, Exeter 


Delayed Metamorphosis in a Predaceous Mosquito 
Larva and a Possible Practical Application 

On June 10 of this year, in a lot hole in a tiee at 
Epe m Southern Nigeria, I secured a yoimg specimen 
of the predaceous larva of the nioscpiito Alegarhwtis 
{TojcorhynrhtUut) ItremptRpia, Theo With the inton 
tion of bunging the insect alive to England it was 
retained in two or thiee ounces of its natural water 
and given a very restntted diet in tho form of an 
occasions! SUgoniym laiva 

It was eventually brought to England in the middle 
of August and was maintained at 24° C without any 
siiecial attention, imtil it died on Nov 18 without 
having passed the larval stage 

My reason for recording these observations is that 
It has been suggested (Buxton and Hopkins 
“ Reseai'clies m Polynesia and Melanesia ” , London, 
1927) that members of this predaceous genus of 
mos<[uito, which bieeil exclusively in rot holes, should 
bo introduced into hiji, Samoa, and other South 
Pacific islands as a measure of control of tho local 
ve<U>r of fllariasis {Ae<leti {Stegomyui) vaneyatus) 
which breeds in the same situation The nearest 
locality for Megarhtnus in that part of the world is, 
however, the Bismarck Archiiielago, and the difficulty 
and expense of establishing (as has been deemed 
necessary) intermediate stations in the conveyance of 
the insect from New Gumea to Queensland and thence 
to Fiji and Samoa— a distance of some 3000 nulos— 
has prevented any attempt at tho experiment 

It now appears from the observation recorded above 
that by simply limiting tho food supply the larval 
stage of this insect can be prolonged by at least five 
months, which would afford ample time for the trans 
mission of larvae direct, and thereby greatly facilitate 
the carrying out of the expenment in question 

V B WlOOUSSWOHTH 
Department of Medical Entomology, 

London School of Hygiene and 
Tropical MediciAo 
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Nitrog^en Fixation the Growth of a New British Industry 


T here have always been those who dchght 
m prophesying catastrophes to the human 
race, just as there have always been those who 
do not listen to them The future of mankind 
may, mdeed, be violently affected by some un 
expected and extremely disconcerting cosmic 
disturbance , it is certam to be influenced m a less 
spectacular although equally impressive manner 
by hmitations in the natural productivity of the 
earth’s surface, and in the extent of the remaimng 
reserve areas of virgin soil In a mere comparison 
of rates of productivity we appear to have ample 
matenal wherewith those so minded can, without 
much nsk of contradiction, anticipate a first class 
human disaster , we also haye an indication that 
the so called ‘ mtrogeii problem ’ is not a transient 
condition, but a situation which m our own day 
needs courageous, systematic, and world wide 
measures for its solution We may assume that 
between a date which remains controversial and 
A D 1800 (perhaps half a million years, perhaps 
more) the population of this earth reached 800 
milhons of human bemgs, whilst from a d 1800 to 
1900 it rose to 1730 milhons , if this rate of 
morease contmues — and there is no reason to 
anticipate the contrary— an early intersection of 
the {rapulation curve and the soil productivity 
curve 18 neccssanly to be expected Indeed, it has 
been estimated that the present methods of farming 
will load to a defimte food scarcity before the end 
of the present century 

However unpleasant an episode in the history of 
our race such an intersection might indicate, it 
would be more profitable to consider, while there is 
yet food enough and to spare and while any 
inadequacy of clothmg is due to causes other than 
lack of raw materials, the alternative policies which 
are open to us We may be compelled to find a 
means of restricting the rate of increase of the 
population, or we may submit to restriction by 
starvation , we may even discover forms of food 
which are not agricultural in origin The obvious 
line of advance is, however, to seek to mcrease 
substantially the average output of the soil under 
cultivation This course involves not only a 
development of improved methods of farmuig, but 
also a cheaper and more abundant supply of 
inorganic fertilisers — particularly of suitable com 
pounds of nitrogen 

Both of these matters are major problems with 
which the mtelli^nt world finds itself confronted, 
and both are of dimensions which are scarcely 
amenable to parochial, even strictly national, 
treatment In the course of their development, for 
example, the primitive methods of cultivation in 
Eastern oountnes will gradually be replaced by 
more modem methods, m which the bberal, but 
always scientifically controlled, apphcation of 
fertihsers not on^ating from previous agricultural 
operations will their part m safeguardmg the 
world’s food supply and raising the standeud of 
living It has bmn computed that m pursuance of 
tlds pohoy an annual addition of 125,000 tons of 
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fixed mtrogen, that is, mtrogen in the torm oi sun- 
able compounds, to the world’s productive capacity 
18 unraechately necessary, and that m the future 
the amount will need to be larger 

The mtrogen m the atmosphere cannot m general 
be assimilated by plants, although certain classes, 
particularly legummous plants, are able with the 
assistance of appropriate bacteria associated with 
them roots to draw upon this enormous reserve of 
nitrogen, and thereby, m fact, to ennch the soil 
It will be remembered that in 1862, Lawes and 
Gilbert showeti that non legummous plants require 
for their grow th a supply of nitrogenous compounds, 
and that the ammonia in the an, supposed by 
Liebig to be the source of the necessary mtrogen, 
was insufficient for the purpose , the stages in the 
investigations leading to Hellriegel and Wilfarth’s 
discovery of the effect of bacterial action in the 
assimilation of atmosphenc mtrogen by leguminous 
plants form a chapter of considerable interest 
Bothamsted, the home of Lawes and Oilbtrt’s, and 
of a continuous succession of simdar, expenments 
enjoys the distinction of laying a not mconsidcrable 
part of the foundations of scientific farmmg and of 
the mtrogen industry, not only in Great Britain, 
but also throughout the world 

In his address to the British Association in 1898, 
Sir William CYookes said “ The fixation of at- 
mospheric nitrogen is one of the great disc ovcries 
awaiting the ingenuity of chemists It is certainly 
deeply important m its practical bearings on the 
future welfare and happiness of the civilised races 
of mankind ” Before 1914 the world’s require 
ments of nitrate mtrogen were supphed from Chile, 
where immense dejiositB of sodium mtrate (ossoci 
ated with a small proportion of iodine in combina 
tion) were discovered only a hundred years ago 
Apart from similar nitre beds m Peru and Bohvia, all 
ramlesB districts, no other extensive deposits are 
known or anticipated to exist Exportation from 
Chile commenced about 1830, and by 1912 had 
reached more than two and a half mdbou tons, repre- 
sentmg 67 6 per cent of the total world’s output of 
fixed mtrogen , 38 per cent was accounted for as by- 
product ammonium sulphate, ongmatmg from the 
illuminating gas and metallurgical coke industries 
Various estimates have been made of the probable 
life of the South Ameneaii deposits , apart from 
considerations of economics, it is jirobable that 
they would bo able to supply requirements for 
at least a century — a ‘ breathing space ’ but not 
a very long period m the normal life of an ammal 
species 

The agricultural prosperity of the British Empire 
has therefore been to an appreciable extent 
dependent on the goods exported by another 
nation, and this subjection the British chemical 
mdustry has the power, and the intention, to 
neutralise The existence of the British Empire 
was, not very long ago, dependent on its op^r 
tunity to purchase nitrate from Chile and its abUity 
to transport the material to our own ports This 
threefold dependence is one wfneh, it is to be 
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hoped, will never again exist The intention in this 
article is not to dwell on the place of the nitromn 
industry in the defence of the British Empire, but 
it would be an affectation to ignore the undisputed 
fact that that position is vital God forbid tnat it 
should ever again be necessary for Great Britain 
to defend her shores with Eums, but only while she 
can fix her own nitrogen has she the certainty of 
possessing the raw materials for her munitions 
So crucial, indeed, is the supply of fixed nitrogen 
in such an emergency, that voices have been raised 
against allowmg the British industry to be under 
any control but that of the State , on the other 
hand, the record of State fixation of mtrogen m 
Great Bntam is not such as to lend undue support 
to the contention 

The methods which have boon omploved in 
solving what is commonly known as the ‘ mtrogen 
problem ’ are familiar Apart from the striking 
development of natural supphes already mentioned 
— supphes of by product ammonia bemg stationary, 
or even on the decline — methods based on the 
umon of atmospheric mtrogen with oxygon or with 
hydrogen, either directly or mdirectly, have been 
worked out on a laboratory scale, applied to a 
techmcal process, and have met with considerable, 
although naturally fluctuatmg, economic success 
The throe most important processes are 

(a) The arc process, m which mtrogen and 
oxygen are exposed to the very high temperature 
of an electric arc, whereby 1 15 per cent of mtric 
oxide 18 formed, this gas then bomg oxidised by air 
to nitrogen dioxide, which by reaction with water 
or alkalme hquids yields mtno acid, mtntes, and 
mtrates This process is losing ground on account 
of the high prwuction costs and power require- 
ments, and 18 mamfestly unsuited for use m Groat 
Britain, where cheap electneal energy is not avail- 
able , m Norway, however, and elsewhere, it con 
tmues to be employed It has the advantage of 
employing free materials and a small amount of 
labour, and of producing mtnc acid directly , on 
the other hand, the installation costs are high, and 
mtnc acid is not a oonvement product for trans- 
portation, and agricultural use For this purpose 
calcium and ammonium nitrates are manufemtiu^ 
The credit of mvontion of the process, or rather of 
the successful techmcal adaptation of Lord Bay 
leigh’s method for corabimng mtrogen with oxygen, 
belong to Prof Birkeland of Chnstiama, and 
Dr Eyde, a Norwegian engmeer , subsequent 
developments m furnace construction are associated 
with the names of Schonherr and of Pauling 

(b) The cyanamide process, m which impure 
calcium carbide is expired at a high temperature 
to the action of nitrogen, producing calcium oyan- 
amide, GaCN,, which when subject^ to hydrolysis 
in an autoclave affords ammoma This process has 
been m use at Niagara smoe 1909, and is a famihar 
process elsewhere , it was the process chosen for 
use at the great war factory erected at Muscle 
Shoals, Alabama — a factory which cost twenty 
miUion pounds but never came mto production 
Here agam Great Bntam suffers from the dis 
advant^e of the high cost of electneal energy 
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j necessary for producing the carbide from hme and 
coke, and for heatmg it m contact with nitrogen , 
admittedly Great Bntam (except m the Scottish 
Highlands) lacks adequate water power, but she 
has been slow to harness such natural power as is 
available 

(c) Haber’s catalytic process, m which a mixture 
of hydrogen and mtrogen under pressure is heated 
to a moutrate temperature m chrome steel bombs 
m the presence of a smtable catalyst, such as pure 
iron mixed with small quantities of alkalis and 
acidic oxides, the ammoma so formed being re- 
moved by dissolution in water This process makes 
no extravagant power demands, and is suitable for 
development m Great Bntam , for reasons which 
will appear later, it is, nevertheless, associated with 
technical difficulties of no mean order The 
hydrogen can bo produced by the electrolysis of 
water, by the action of iron on steam, from water 
gas, or in the fermentation process for the produc 
tion of acetone and butyl alcohol , the mtrogen 
can be obtamed by fractionation of bquid air In 
the Bosch process the mixture of mtrogen and 
hydroTOu is obtamed from producer gas and water 
gas The famous Gorman factories at Oppau and 
at Merseburg are devoted to the direct synthesis of 
ammoma Claude’s modification of the process 
employs pressures of the order of 1000 atmospheres, 
and removes the ammoma by hquefaction 

These three methods, as has been explained, form 
the backbone of mtrogen fixation as a technical 
operation subject to economic considerations Any 
process which produces ammoma is naturally to l>e 
combmed with an oxidation process if — as is the 
case when mumtions of war or mtermediates for 
the chemical mdustries are concerned — it is desired 
to manufacture mtnc acid This is accomplished 
by a catalytic method, generally known as Ostwald’s 
method, m which a mixture of gaseous ammonia 
with air or oxygen is passed over heated platmum, 
whereby mtnc oxide, afterwards oxidised by the 
further action of air or oxygen to nitrogen dioxide, 
18 obtamed On dissolution in water under oxidis 
mg conditions, this gas affords mtnc acid Numer- 
ous variations m the arrangement of the catalytic 
converter have been worked out and employed m 
Great Bntam and elsewhere Incidentally, it has 
been found that the catalytic oxidation process can 
be profitably apphed to the production of mtrogen 
oxides m the lead chamber process for manu 
faoturmg sulphuno acid , mdeed a British report 
on the subject was issued so early as 1917 

Passing reference may also bo made to other and 
less sucoe^ul processes for the fixation of nitrogen 
The Serpek process is based on the production of 
aluminium mtnde when nitrogen is passed over a 
mixture of carbon and impure aluminium oxide , 
the reaction may be earned out under pressure 
On hydrolysis of the product with sodium hydroxide 
solution m an autoclavq, ammoma and sodium 
aluminate solution result, the latter affording pure 
alumina (suitable for the manufacture of alu- 
mmium) on treatment with carbon dioxide In 
Bucher’s process, nitrogen is passed through a 
mixture of sodium carbortate and carbon, together 
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with a little finely divided iron ae catalyst, heated field of nitrogen fixation In view of its proved 
at about 950°, when sodium oyamde and carbon success and its established position in Germany 
monoxide are produced , the sodium cyamdo is under conditions both of war and of peace — manu- 
then decomposed by steam yielding sodium formate facture there having been proceeding since 1013, 
and ammoma Partington and Parker (“ The and production in Germany to day bemg of the 
Nitrogen Industry,” 1922) state that the United order of fiOOOOO tons per annum of nitrogen — it is 
States Government made careful investigations of not surprising that in the development of the 
this process, and that a large plant was said to be nitrogen fixation industry, which continues to 
ready to begm operations m 1918 extend rapidly in most European countries, as well 

However, the direct catal}d;ic synthesis of as in the United States of America and m Japan, 
ammonia is probably to be regarded as providing now plants should envisage the aimlication of this 
the key to the world problem of mtrogen supplies process almost exclusively The advantages which 
The atmosphere contains enough — some 4 x 10** direct synthesis of ammonia offers are, m fact, 
tons, it IB said — and to spare , Haber’s process such as to introduce the method into Norway, the 
makes no excessive demands as regards power or home of the arc process 
fuel, and it now holds a pre eminent position m the (To be cvrUmued ) 


The Skull of Lord Darnley ' 


I N the year 1809 Mr J W Belt presented to 
the Royal College of Surgeons a skull — mums 
a mandible — and a thigh bone, behoved by the 
donor to be those of Lord Darnley He had 
obtained them from Mr Gnmshaw, a dealer, who 
had bought them four jears earlier at a sale by 
Messrs Sotheby and Vm of certain effects lielongiiig 
to the Hon Archibald Fraser of Lovat The Con 
servator of the Museum, lookmg the gift horse m 
the mouth, entered the bones in the Museum cata 
logue, with the remark that “ the internal evidence 
afforded by lioth bones com lusively negatives 
their authenticity Darnley at the time of his 
death m 1507 was about 22 years old, ami the bones 
are those of a man tonsiderablv more advanced in 
life and of great muscular development "J'ho 
almost complete absence of frontal elevation, which 
IS one of the most striking features in the skull, 
finds no corroboration in any of the known jiortraits 
and descriptions of the joung Earl, and the femur 
could not be that of a person invariably described 
as ‘ tall ' or ‘ long,’ as calculating at the usual ratio 
of 27 5 to 100 it would give a height of only 5 feet 
2 2 inches ” So adverse a decision would be 
sufficient to deter most from furthei inquirv, but 
not Prof Karl Pearson, who has attempted, with 
what success we shall see, to establish the aiithin 
ticity of the more imiiortant of the relics, namely, 
the skull 

In 1880 Mr T M (irimBhaw — presumably the 
same man from whom Mr Belt obtained the bones 
mentioned above — offered the Conservator of the 
Museum of the Royal College of Surgeons a femur 
bearing a manuscript laliel to the effect that it was 
" the thigh bone of Lord Darnley, husband of 
Mary Queen of Scots, murdered and blown up, 
February lOtb, 1507 ” This, he stated, had been 
bought at a sale at Sotheby and Wilkinson’s, 
together With two other bones, ‘ the thigh bone of 
XatUe John, the oompanioii of Rohm Hood, and 
the shin bone of Humphrey, Duke of Gloster ” , 
no mention is given of the date of this sale The 
femur was purchased and entered in the Museum 


catologiie as ” that of a very tall man, probably 
the real thigh bone belonging to the skull,” pre 
sented eleven years earlier by Mr Bolt, an assunip 
tion which 18 almost certainly correct, for skull and 
femur exhibit the same peculiar coloration, ‘‘ such 
as usually obtains,” to quote the new catalogue, 
“ m boms that have lam long m a peat bed ” 

If we accept, as we think we safely may, the 
single origin of the two relics, namely, the skull 
presented in 1869, and the femur purchased in 1880, 
then clearly, from the point of view of authenticity, 
they must stand or fall together The authenticity 
of the femur gams support from the manuscript 
label, but suffers from the strange company in 
which the hone appears, company for which Prof 
Pearson has no use, dismissing them siimmardy os 
‘ boms of most absurd attribution ” In this we 
thuik Prof Pearson has done wrong, for a little 
inquirv would have shown that the bones might 
very well l>o those of the more or less venerable 
Englishmen to whom they were ascribed Little 
John ’ — or such part of him os was not apocryphal 
— was a big, stalwart man, whose grave is still to 
be SCI 11 in Hathersage churchyard The grave was 
rifled, we are told, in 1782, and again in the early 
jears of last century, when a thigh bone, measuring, 
it IS said, 12 inches, was taken from it * 

Humphrey, Duke of Gloucester, murdered at 
Bury St Edmunds, was buried m St Albans 
(’athedral The leaden coffin containing his body, 
and ‘ full of pickle,” was opened in the reign of 
Queen Anne , the body was taken out of the pre- 
serving fluid, and reduced to a skeleton, the 
smaller bones of which the vergers permitted 
visitors, for a due consideration, to carry away ”* 
If, then, the two bones can scarcely be described 
os Darnels come to judgment, they are nevertheless 
not the guys which at first sight they appeared 
They further serve the useful purpose of restoring 
our conhdence in the good faith of Sotheby and 
Gnmshaw, a not uiumportant mattfer, seeing that 
they are among the sponsors for the relics Sir 
Arthur Keith * thmks it ‘‘ most probable " that 
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the femur presented by Mr Belt with Damley’s 
skull was ^e femur of ‘ Little John * This can 
soaroely be, but, grcuited a oertam confusion, and 
such appears to have occurred, and was not unlikely 
m a saleroom, where such objects as bones can be 
so easily mislaid, forgotten, and wrongly ascribed, 
it 18 not impossible that the femur in question is 
that of Humphrey, a man of no little importance 
m his day, own brother as he was of Harry of 
England 

It IB now time to record oertam strange events 
which followed on the death of Darnley His body, 
blown up by the explosion at Kirk o’ Field on the 
morning of Feb 10, 1667, was bowelled and em 
balmed with perfumes and spices, and four days 
later buned m the Royal Vault in the south east 
comer of the Abbey Church at Holyrood There 
the body lay m undisturbed privacy until January 
1683, when, in the removal of certain seats, the 
Royal Vault was discovered and found to contain 
SIX leaden coffins Of these, two contained the 
bodies of chiUiren, the infant sons of James V , 
three boro on them, or near them, inscriptions 
indicating that they contained the bodies of 
James V, his first Queen, Magdalen, and hw 
illegitimate daughter, the Countess of Argyll 
James’s body was coloured black with the balsam 
which preserved it, which was like melted pitch 
The sixth and largest coflin contamed a body not 
so long as that of James V , w ith the muscles of the 
thigh seemingly entire, and with balsam stagnating 
in some quantity at the foot of the coffin it bore 
no mscnption, but it was generally and confidently 
supposed to be that of Lord Darnley 

In 1688 the ‘ Glenoaim purging ’ included the 
violation of the Royal Vault, but apparently the 
bodies were left more or less intact, for in 1736 — 
incredible though it seems — they were seen “ lying 
open to the view,” the coffins havmg been broken 
into by the mob in 1688 Still later, m 1776, they 
were seen by Araot, ‘‘ the head of Queen Magdalen 
bemg entire and even beautiful ” In 1778 the 
same antiquary reports that both the Queen’s head 
and Damley’s skull had vamshed It will be 
noticed that references are to Darnloy’s skull, not 
to his head, from which we mav presume that the 
embalmmg, always “ an hazardablo piece of art,” 
had not been so successful in his case as m that of 
Queen Magdalen No mention is made of the 
colour of his skull, but it seems not unreasonable 
to assume that it was like that of James V , block 

We next hear of the skull through Alexander 
Campbell, who wrote that it “ is preserved among 
the cunosities of the Antiquanan Society of Scot 
land, exhibitmg melancholy proof of the effects of 
hiB mcontmence ” — a sigmnoant remark, for it 
imphes that some jport or parts of the skull had 
been eaten away, the popul^ and not unscientific 
conception of the effects of 83 rphilis, and further 
explams the relative ease and co^denoe with which 
the relic was followed in its subsequent wanderings 
In spite of Campbell’s statement, no mention of 
the wull has been found m any of the catalogues 
of the Scottish Society of Antiquarians, an omimon 
attributed with some reason to its b^g the per- 
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sonal property of James Cummyng, the secretary 
of the Society, who would naturally hesitate to 
make it publicly known that he was m possession 
of so important a relic, obviously nofanously 
acquired At his death it is believ^ it was sold 
by his executors with other of his effects, passed 
mto the hands of an Edinburg sculptor, and 
finally into those of Archibald Fraser of lovat 
No mention, it will be noted, is made of the thigh 
bone un>il it appeared with the skull m Sotheby’s 
catalogue 

Such, then, is the histoncal evidence — not, it is 
true, absolutely convmcing, and yet not, we thmk, 
to be bghtly set aside m view of the general and 
confident identification of the body m the large 
coffin, of the early recogmtion of distmctive marks 
on the skull, and of the reputation of the various 
witnesses ITie oham of evidence is complete, but 
not all the hnks are strong 

We now pass to a consideration of the actual 
relics, for confirmatory or rebutting evidence First, 
as reganls their colour this vanes from a light 
brown to a blue black Dr H A Hams, m a 
recent article,' attributes both the colour and the 
polish, hero and there apparent, to the bones 
having been painted with shellac Prof Pearson 
attnbutes them to the body havmg been om 
balmed, to the “ stagnating balsam ’’ to which 
reference has already been made The quiwtion 
cannot, we infer, be decided by the chemist, as 
both shellac and balsam are resinous substances 
Of the two explanations, we are inclined to accept 
that of Prof Pearson The extreme variations in 
colour, thickness, polish, — the patchy distribution 
are all against the coating being due to the undis 
criminating ‘ dead ’ hand of man working with a 
uniform medium, and in favour of the more or leas 
natural ‘ wash ’ of a solution of varymg composi 
tion, picking out for different treatment different 
anatomical areas Wo would particularly instance 
the appearance of the posterior surface of the neck 
of the femur, there bemg a sharp distinction between 
the colour and patina of the upper and lower parts, 
the Ime of separation agreeing exactly with the 
line of attachment of the capsule of the joint It 
IS difficult, agam, to explain on Dr Harris’s 
hypothesis why the mtenor of the cramum is 
similarly coloured to the extenor 

If, then, we are inclmed to accept Prof Pearson’^ 
explanation, we might hope to find some evidence 
of embalmmg, in oungmg remains of soft tissues 
these wo find in the mtenor of the cramum, for 
not only is part of the general dura mater still 
evident, but we can actually see on the left side 
of the mid Ime the lacunae laterales stretehmg from 
frontal to occipital region — a piece of evidence not 
available to Prof Pearson when he wrote his mono- 
giaph, for at that time the skull had not been 
opened That the skull was never buned m the 
usual way is almost oertam Sir Arthur Keith has 
shown that there is An entire absence of earth m 
any of the natural cavities, such as the cranial 
cavity, external auditory meatus, tympanum, 
sphenoidal smus It may, however, be argued that 
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the skull was that of a cnmmal whose body had 
been banded over to an anatomical department 
This might be so, but m such case we should expect 
the oalvana to have been removed, and the bones, 
if kept, completely macerated ITie evidence for 
the Mief that the skull and femur are from an 
embalmed body is, m our opinion, strong The 
descnption of the appearance of the fiidy of 
James V , and the statement that Humphrey’s 
ooihn was full of pickle, will convey some idea as 
to what the results of embalmmg m certam oircum 
stances might be 

We now come to the strangest of all the features 
of the skull, the presence of a large number of more 
or less circular pits on the vault — “ the melancholy 
proof of the enects of his incontmenoe,” to quote 
again Alexander Campbell These, by many, if not 
by most, have been attributed to syphilis, and Prof 
Pearson is at ^at pains to prove that Damley 
suffered from this complamt, which, presumably, 
had reached the tertiary stage at the time of his 
death We do not propose to enter into the argu 
meats for this opmion, for we are convmoed that 
the pita are not due to disease, the complete 
absence of all signs of mdammatory reaction, os 
both l>r Hama and Sir Arthur Keith have pointed 
out, definitely negativing such a theory If, then, 
as ftof Pearson asks, they are not due to syphilis, 
to what are they due ? Hams confidently dis 
misses them as artefacts made with some such 
mstrument as a bradawl He gives no reason for 
so smgular a procedure on the part of an ‘ un 
known,’ but no doubt the idea of fakmg evi 
dence might be advanced Dr Harris’s theory 
leaves unexplamed the inequahty m the size of 
the pits, the smgular manner in which they are 
grouped, and theu confinement to, practically, 
one side 

Our own theory of the pits is that they are due 
to the action of some burrowmg insect We amve 
at this partly because, excluding the two theories 
already mentioned, little else remains, partly be 
cause It 18 well known that an extensive fauna 
preys upon the bodies of the dead, but mainly 
because of oertam positive reasons A close 
sorutmy of the pits will show that their ouroum 
ferences not infrequently mtersect, that the pits 
often occur m pairs, that at times part of the oir 
cumference shelves, giving a pynform outlme to the 
pit, at tunes a shallow groove leads from one pit to 
another, produomg a dumb-bell appearance Such 
features are, we consider, m keeping with what we 
know of the action of burrowmg larvae, which, when 
they meet anythmg unoongemal, are m the habit 
of moving a httle aside and then proceed to burrow 
afresh The varying size and shape, the number, 
arrangement, and distribution of the pits, all lend 
support to such an explanation Can we obtam 
any corroboration ? 

Sir Arthur Keith, when m Glasgow lately, 
observed certam skulls somewhat similarly pitted 
two of these have now been lent by Prof Bryce 
to the Boyal College of Surgeons, where we have 
had an opportunity of examining them They are 
from a medieval graveyard at Orowhuroh, Peebles 
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Although the pits on these skulls are not so numer 
ous or so cle^y out as those on the ‘ Damley ’ 
skull, they are, m our opimon, essentially of the 
same character Further, near a pit on one of the 
skulls we have noticed a collection of what appears 
to be bone debris and earth, stuck to the skull 
possibly through admixture with some animal 
excretion, remmding us forcibly of the descnption 
by Prof Elliot Smith of the collections left by 
bwtles on Egyptian skulls * Prof Elliot Smith, 
however, is insistent on the fact that beetles only 
attack skulls which have been buried, a restnc 
tion with which of course the Crosschurch skulls 
conform, but not, if we are correct in our ‘ embalm 
mg ’ theory, Darnley’s Our ignorance, however, 
of the conditions withm the large lead coflBn both 
before and after the contents were exposed is such 
as to prevent us from offenng any opmion as to 
whether they were more or less favourable to 
msect life The pits do not appear to us to have 
any significant beanng on the question of the 
authenticity of the skull 

We have now to consider the form of the bones, 
and finally the age of the individual to whom they 
belonged The femur clearly is that of a tall, spare 
mdmdual of no marked muscular development 
We are fortunate m knowmg what Damley’s legs 
were like, for we have an admirable full length 

K rtrait of him , aged seventeen, m doublet and hose, 
Hans Eworth Although, admittedly, there is 
little mdividuahty m legs, those of the portrait are 
exactW those which we should expect the owner of 
the ‘ Damley ’ femur to possess 
As to the skull, we fail to find those signs of great 
muscular development to which the Conservator of 
the Royal College of Surgeons m 1867— Sir William 
Flower — refers Wo venture to think that if the 
skull were macerated and bleached, it nould m a 
large measure lose such indications of muscular 
development as it may be thought to show The 
outstondmg feature of the skull is, however, as Sir 
William Flower pomted out, the absence of frontal 
elevation Of this, it wdl be remembered, he found 
no corroboration m any of Damley’s portraits , on 
the other hand, we find no certam refutation In 
coiiBidenng this question we must remember that 
portraits m early life are misleadmg, for then the 
skull 18 naturally of a different shape from that 
which It ultimately attains, and m no region, unless 
it be m that of the jaws, is the difference greater 
than m the frontal region All the portraits on 
canvas which we possess of Damley are full face, 
end hence any ah^noe of frontal elevation is, or 
may be, relatively unapparent The so call^ 
Cenotaph portrait was pamted some tune after 
death, and m, for reasons which Prof Pearson 
makes plain, entirely untrustworthy There are, 
however, two portraits on medals oommemoratmg 
the marriage of Damley and Mary — a third is 
apparently a copy of one of the others — which 
show Damley m profile They ore too crude to 
justify any confident expression of opmion, but 
they go some way towards corrobora ting the 
authenticity of the skull By the use of Coradi’s 

• tonat, 1908 
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p^mtograph, Prof Pearson has superunposed skull 
on portrait, and brought out still more clearly the 
resemblance We agree, too, with Prof Pearson 
in finding more than a hmt of a low, retreating 
forehead m the important full face portrait belong 
mg to the Duke of Devonshire, masked though it 
be by ‘ cap and hair ’ On the whole, we consider 
the evidence of the portraits not antagonistic to 
the claim of authenticity 

We now come to the most critical of all the 
questions, for clearly, if it can be definitely shown 
that the bones are not compatible with their bemg 
those of a man of Damley’s age, 21f'j years, then 
the whole of the argument falls to the ground To 
answer such a question we naturally turn to the 
epiphyseal lines of the femur, the spheno-occipital 
jomt, the sutures of the cranium, and to the teeth 
— although all these last are missing, the empty 
sockets are available We may say at once that 
an exammation of these parts by the unaided eye 
gives no justification for denying the authenticity 
of the bones Dr Hams, who has paid much 
attention to these matters, studymg them, more 
over, with the aid of X rays, thinks otherwise, and 
puts the age of the mdividual to whom the bones 
belonged at not leas than twenty five He con 
firms his view by reference to the size of the 
diploic veins Even if wo accept, as with certam 
reservations we are disposed to do. Dr Hama’s 
generalisations, we would pomt out that the range 
of variation m all departments of human anatomy 


News an 

In continuation of a practice that Nature has 
pursued for the past four years, there is prmted else 
where in this issue the first instalment of a new 
calendar, which will be devoted to items of importance 
and interest from the records of Hntish and other 
patents for inventions No apology is needed to our 
readers for the choice of this subject, for it will lie fully 
xeabsod that the hterature of patents {which now in 
eludes amongst a mass of other material upwards of 
four million separate specifications of mventions from 
all countries) forms a survey of the industnal progress 
of the world from the seventeenth century onwards 
that stands unrivalled Not much of this hterature, 
of course, is eonoemed with epoch marking mventions, 
but a great deal of it refers to lesser known patents 
which have had no little influence on subsequent 
developments Some of these have made their contn 
bution direot, whilst others, though not themselves 
put mto practical uae, have yet stimulated later 
mventors, and have often formed the basis on which 
the final succees has been achieved , others, agam, have 
had their day and (perhaps only for a tune) have 
passed into obhvion It is with this class rather than 
with the well known mventions that the calendar is 
intended mamly to deal, whilst it is felt also that a 
few notes should be moluded on some of those fruit 
less and extravagant ideas that are scattered through 
the reoords and have resulted in nothing but the 
shattering of life long ambitions Of necessity, the 
bulk of the material will be taken from Bntish records. 
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18 Wide, and nowhere perhaps wider than m such 
matters as those under consideration, and that in 
these circumstances we must allow a correspondmg 
latitude m judgment Nor, we would add, are the 
results of X ray photography as a rule only ojien 
to one reading and interpretation 

A review of the evidence, historical and anatomi- 
cal, leaves us no option, we thmk, but to conclude 
that, while certainty is denied, there is very strong 
probability that the relics considered, once formed 
part of that young, proud pnnee whO' caught the 
eye and won — if only for a season — the heart of 
perhaps the most romantic figure of modem times 
— “ red star of boyhood’s fiery thought ” 

Although this 18 neither the time nor the place 
to enter mto considerations of Mary’s character and 
of the part she played in Darnley’s murder, we 
cannot conclude without paying nigh tribute to 
the learning and eloquence of the latest of her 
apologists We remam, however, unconvinced 
“ Has he shown,” as David Hume was m the habit 
of asking, ‘ that she didn’t marry Both well ? ” 
Alternatively, what of Chastelard * It was her 
participation, active or passive, m the two tragedies 
of Darnley and Chastelard, which more than all 
else was responsible for the bitter and almost 
universal hatred of two great nations, neither 
notably lacking m generosity and sentiment, and 
which drove her, a fugitive queen, to seek refuge 
m a foreign land William Weight 


1 Views 

smoe these cover a longer period of time than any 
others, and are for the most part more easily aooessible , 
but foreign dates of interest will also be included from 
time to time 

No part of Africa suffered more from the War than 
the Mandated Territory of Tanganyika, which com 
pnses most of what wos formerly German Rost Africa 
From practically the beginning to the end it was a 
scene of conflict, with consequent breakdown of the 
administrative services, dislocation of its communica- 
tions, interference with the normal occupations of the 
native inhabitants and the destruction of lives, their 
villages, crops, and domestic hvestook The task of 
repairing the havoc had to be undertaken by British 
officials who replaced the deported Germans Most 
of these British officials were unfomlhar with the 
country and its peoples They deserve the gteatest 
credit, therefore, for the way they have coped with the 
difficulties of their situation Their success can best 
be measured in terms of the trade of the country The 
present exports and imports show a marked mcrease 
on those of pre War years New varieties of crops 
have been mtroduoed, and the cattle industry is m a 
flourishing condition The education and other social 
services have been greatly extended Himdreds of 
miles of new railways have been constructed 

In September next, under the presidency of the 
governor. Sir Donald Cameron, Tanganyi^ is to 
hol 4 its first Agricultural and Industrial Exhibition, 
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which IB intended to be repreeentative of the vaned 
agnoulturol producte grown by the native and Euro 
pean farmers, of the cattle industry, the coimtry’a 
forest resources, and its mineral wealth — the develop 
ment of which is still m its infancy At the same 
time, it IS expected that machinery manufacturers 
will instal actual working exhibits of the plant and 
machinery used m the cultivation and preparation of 
such crops as sisal, cotton, coffee, oil seeds, tobaoro, 
tea, nee, and other grama It la hop^ that the ox 
hibition will be well attended by representatives of 
trading and manufacturing concerns m Great Britain 
Those members of the British Association who are 
visiting East Afnea after the South Afnca meeting 
would probably find it interesting to break their 
journey at Dar es Salaam to visit the exhibition 
Austbaua hsLS large tracts of land with a aoil and 
chmate well adapted for dairying and beef production 
These fertile areas have, however, not yet been fully 
developed and are very sparsoly populated If this 
Dominion is to maintain its ‘ ail white ’ fiolicy, it is 
necessary that the settlement of these lands should bo 
accelerated The best means of accoleiating the 
settlement is by increasing the prosperity of primary 
industries based on the land During the present 
year, at the invitation of the Australian Govommont, 
Sir Arnold Tlieiler, formerly director of the Veterinary 
Research Station at Onderstepoort, South Afnca, and 
Dr J B Orr, director of the Rowett Institute, Abci 
deen, visited Australia to meet the executive of the 
Council of Scientifie and Industrial Research, and 
research workers, to discuss the organisation and exten 
Sion of research in animal health and ammal nutrition 
Da Orr was able to stay in Australia for only 
a few weeks but Sir Arnold Thoiler made an extended 
tour of SIX months' duration, during whieh he was able 
to make observations on some of the common ammal 
diseases in Australia and offer valuable suggestions 
with regeud to the efforts being made for their elimina 
tion Both of these authorities have submitted re 
ports with recommendations for the development of 
research m their respective subjects The reports 
emphasise the value of the work already being done 
m Australia, but agree that there is still a vast field 
for applied science, and that the co ordination and 
extension of research effort is likely to yield econoimo 
results through the decrease of disease and the in 
crease of production It is understood that the 
Council for Scientific and Industrial Research has 
decided to undertake an extensive research scheme on 
i Commonwealth basis, and that work under the 
•oheme is likely to be begun in the immediate future 
Thb function of a telephone circuit is 4) convey 
ideas from one person to another, and hence a measure 
of the elBcienoy of the circuit is the ratio of the 
number of ideas transmitted to the total number of 
ideas sent over the circuit The value of this fraction 
is called the ‘ intelligibility ' of the circuit Its value 
is obtained by speaking a number of sentences, so 
designed that ea^ conveys a single mtelligible idea, 
into the microphone, and a listener at the telephone 
nSSrding what he thinks he has heard An example 
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of a sentence used is ‘ The man hit the big dog ’ The 
method IS labonous, since a large number of such 
sentences must be spoken before a trustworthy aver- 
age can be obtained This and similar problems are 
ably diBcuased in a papei by Mr John Collard, en- 
titled “ A Theoretical Study of the Articulation and 
Intelligibility of a Telephone Circuit,” published by 
the International Standanl Electric Corporation, of 
Connaught House, Aldwych, London Mr Collard 
points out that from the subscriber’s point of view the 
efficiency of a telephone circuit should be judged by 
the relative time required to convey a given number 
of ideas over the circuit For this purpose a quantity 
calleil the ‘ time efficiency ’ is defined It is the ratio 
of the time required to transmit a given number of 
ideas over an ideal circuit to tho time reqmred to 
transmit tho same ideas over the given cireuit 

Many other quantities are considered by Mr 
Collard in his papei , as, for example, the ‘ syllable 
artii Illation ’ obtamed by speaking a number of 
ranilom syllables into the circuit Tho results obtamed 
are wonderfully constant, and the author develops a 
theory which gives algebraical relations between tho 
various (juantities When a tolejihoue ciicuit passes 
till ough different countries, it is usual to standardise 
the language of one of the countries os the operating 
language So far as ‘ intelligibility ’ goes, the Italian 
language is the best, and next come German, English, 
and Irench 'Die actual time, however, to tiansmit a 
given number of ideas over a ti'lephone circuit is 
least for French, and then come English, German, 
and Italian It is best, therefore, to use a language 
like French or English It is quicker to speak a 
language of short words, even when some of the 
sentences have to be repeated owing to the low intelli'- 
gibility, than to speak a language of long woids which 
has a relatively high intelligibility 

Many reasons are given to explain why so many 
countries in Europe have electrified their mam railway 
lines Two of the most popular reasons given are 
either that they desire to be indejiendent of foreign 
coal supply or that, as m Switzerland, they desire 
to make use of their waterfalls Neither of these 
explanations has anything to do with tho elettnfioa 
tion of tho maul railway ooimectmg Rotterdam and 
Amsterdam, two of tho most important towns m 
Holland In tins case it was simply that the con 
timially increasing voliune of traffic made it difficult 
for steam locomotives to work the line satisfactorily 
Although the section from Rotterdam to the Hague 
hod boon operated b> single phase current smeo 1908, 
it was decided a few years ago to adopt direct current 
at 1600 volts, which is now the standard system in 
England and France A description of the sub 
stations and rectifier apparatus for conver ting the 
a o generated into d c for the locomotives on the 
Dutch railway is given m the Brown Boven Review 
for December This is the first time that fully auto 
inatio rectifier substations have been employed m 
Europe for a mom Ime railway From the data 
given m this paper we leam that mercury arc 
rectifiers enclosed m steel cylinders are bemg widely 
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used for converting Alternating ourrent into direct 
current for l^raetion purposee Ae compared with 
rotary converters this method has advantages The 
elHoienoy of the converters la more than 96 per cent, 
the yearly cost of mainteneuioe is small, and an 
appreciable savmg in labour is effected by their use 
These high power rectifiers seem particularly adapted 
for traction work and have been working satisfactorily 
for several years The New South Wales Govern 
ment will soon have ten 1600 kilowatt automatic 
rectifier equipments on its railways and tramways 

The catalogue of spectrometno apparatus which has 
just been issued by Messrs Bellmgham and Stanley, 
Ltd contains particulars of new apparatus One of 
the most interesting instruments is a small quartz 
spectrograph of the Littrow type, which is supplied at 
the low figure of £18, 10« Unfortunately, the dis 
persion given by the instrument is not stated, but it is 
recommended for chemical analysis, particularly for 
quantitative work, depending on relative mtensities of 
lines, and for the examination of many of the non 
ferrous metals Another quartz spectrograph, of 
entirely new design, is arranged so that the slit and 
photographic plate are honzontal This facilitates 
observation of the spectrum, particularly for the study 
of fluorescence, and permits greater ngidity than the 
ordinary arrangement A dispeision of 130 mm 
between the wave lengths 6000 and 2100 A is pro 
duoed, and the pnc# of the spectrograph la £66 
Another useful instrument designed for the examina 
tion of the spectra of feeble sources of hght m the 
visible region, is a glass spectrograph of the ordinary 
type, of which the lenses have an effective aperture of 
li/2 and a focal length of 6^ in It is specially 
recommended for the study of fluorescence, spark 
spectra and neon stroboscopic photography The 
cost IS £190 For the comparison of spectra taken on 
different plates a simple spectre comparator has been 
designed at £17, 10a , with an additional charge of 
£6 6a for optional accessories It is specially mtended 
t9 facilitate ohemioal analysis, and is recommended m 
particular for detemumng the exactness or otherwise 
of apparent oomcidences of spectrum lines when high 
dispersion is net available -Several other instruments 
also are described m the catalogue Messrs Belling 
ham and Stanley’s work is known to reach a high 
standard of excellence, and their instruments may 
be depended upon to do all that is claimed for 
them 

Dispatches m the T\mee of Dec 22 and 27 from Sir 
Hubert Wilkins and his pilot, Lieut C B Bielson, 
announce important disoovenes in the Antarctic The 
expedition had been waiting at Deception Island for 
some weeks for favourable conditions for the aenal 
survey work which is planned, and it was not until 
Deo 19 that Sir Hubert and Lieut Eielson were able 
to set out m their Lockheed monoplane They mode 
a flight of about 1200 miles, dunng which they found 
that Graham Land is an island separated from the 
Antarctic continent by an loe filled channel, and 
discovered six hitherto uncharted islands Taking a 
southerly course from Deception Island across the 
Bnmsfleld Straits, they reached Graham Land , an 
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ice shelf appears to out Graham Land in half, the 
northern portion being a table land while the southern 
half 18 more irregular, with mountains rising to 8000 
9000 ft , the coast Ime is much indented About 
Lat 70“ 71“, Long 60“ 70“ is apparently low lying 
land, mostly snow covered, and immediately to the 
south IS a strait 40 60 miles m width Beyond this 
strait 18 the ice cUff bordering the Weddell Sea At 
this point the monoplane was turned back and reached 
Deception Island safely, having been nine hours m the 
air Sir Hubert Wilkins is to be congratulated on the 
good beginning to his projected survey of the coast 
lino of the Antarctic continent 

The curtain was finally rung down upon the Glasgow 
meeting of the Bntish Association on Wednesday, 
Deo 19, at a meeting held m the City Chambers, 
Glasgow, when final reports were received the actions 
of the various oommittees approved, and the local 
executive committee discharged Various speakers 
including the Lord Provost, who presided, and Pnnci 
pal Sir Donald MacAlister, gave expression to the 
widesprecul feelmg of gratification that the citizens of 
Glasgow had done their part so well in making the 
meetmg a success Attention was directed to the fact 
that, thanks to the skilful administration of the honor 
ary treasurer Sir John Samuel, the finance committee 
was in a position to make a return of five shiUings m 
the pound to subscribers to the guarantee fund 
Cordial votes of thanks were accorded to the Lord 
Provost, Sir Donald MacAlister, and others who as 
officials or members of committees had contributed 
to the success of the meeting , and more than one 
speaker emphasised m particular the immense debt 
due to the administrative genius accompanied by un 
stinted labour, of Sir John Samuel who filled the office 
of acting secretary m addition to that of honorary 
treasurer 

On Deo 20, Mr J Swinburne gave a historical 
account of the invention and development of the 
Swan carbon mcandoscent lamp to the Institution of 
Electneal Engineers This lamp was first shown in 
publio at Newcastle on Tyne on Dec 18 1878, fifty 
years ago The invention of a platinum indium lamp 
by Staite m 1846 first directed Swan s attention to the 
possibilities of an incandescent lamp He carbonised 
narrow stnps of paper and lighted some of them with 
a battery of 60 cells, but they soon burned out This 
was between 1856 and 1860 A few years later, the 
Sprengel pump was mvented and eleotnc lightmg be 
came a possibility Swan then associated with C H 
Steam an enthusiast m high vacuum work When a 
straight carbon conductor was used, variations m its 
length and local heating at pomts on the filament 
caused ^eat difficulties Swan s first good results 
were obtamed with thin straight carbon rods These 
lamps were exhibited in 1878 In 1880 he foimd that 
he got better carbons by using parohmentised paper, 
such as 18 made for oovermg jam jars Good results 
were obtained by treating knitting cotton with sul 
phurio acid of suitable strength and washing and dry 
mg it In 1884r-86, Swan, assisted by Steam and 
Topham, worked out the squirting process, using 
pyrei^lm and reducing it Other makers {RWi 
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adopted other eolations m a eimilar way Hence 
Swan, working almost independently, developed and 
produced the carbon moandescent lamp which was 
almost universally used until the advent of the 
tungsten filament 

The Society for Expenmental Biology held a con 
ference at Umversity College, London, on Dec 14 
and 16 Among many interesting papers. Dr R K 
Canaan gave an account of modem views of oxida 
tion systems in the cell , Miss A M Copping and 
Prof J C Drummond reviewed the controversy as 
to the necessity of ‘ bios ’ for yeast growth, and showed 
that the disagreement between various workers is 
attributable to variations m different yeast species 
employed Dr H A Hams gave an analysis of the 
conditions required for proliferation on one hand, 
and differentiation on the other, in the development 
of tissues During the third session a series of papers 
on the relation of anterior pituitary to sterility and 
on the nature of peeudopregnancy were followed by 
an excellent discussion led by Dr B P Wiesner 
and Dr A S Farkes In the second session many 
demonstrations were given , Prof J Bronti (jatenby 
and hia colleagues showed a beautiful demonstration 
of Qolgi bodies, vacuome and mitochondria stained 
tntra vtlafn, and Dr E Bozler gave convincing illus 
trations of his interjiretation of muscle stmcture in 
various phyla of the animal kingdom 

We much regret to announce the death, which 
occurred on Dec 23, of Sir William Thiselton Dyer, 
K 0 M G , C I E , formerly Director of the Royal 
Botanic Gardens, Kew, at the age of eighty hve years 


The triennial award of the Coopers Hill War 
Memorial prize and medal, which fell in 1628 to the 
Institution of Electncal Engineers, has been made 
by the Council to Mr W Phoemx for his paper on 
“ Electricity m Agriculture, with special reference to 
Electro Culture ” 

A NEW pubhcation, entitled “ Civil Aeronautics,” 
compiled by the office of the Legislative Counsel, 
United States Senate, has been issued by the Govern- 
ment Printing Office, Washington, DO It contains 
178 pages, full of valuable information regarding the 
legislative regulation of civil aeronautics It contains 
the text of the Air Commerce Act of the United 
States, of 1026, and matenal relating to the legislative 
history of that act, including committee reports, and 
a comparison of the bills as passed bv the Senate and 
by the House , extracts from reports and articles on 
the legal problems of civil aeronautics, including pub- 
lications of the American Bar Association and the 
Conference of Commissioners on Uniform State Laws , 
extracts from reports on legislation on civil aero- 
nautics of the States of the Umted States, including 
decisions of State courts, and the text of international 
agreements relating to civil air navigation The 
entire field of the legislative regulation of civil aero- 
uautiOH IS co\ered comprehensively right up to 
Aug 1, 1928 Among the valuable articles included 
in lb are several reports prepared by the Committee 
on Air Law of the American Bar Association Copies 
of this pubhcation may lie purchased from the 
Superintendent of Documents, Government Printmg 
Offiie, Washington, D C 


Our Astronomical Column 


The Cookson Fisjatino Zenith Telescope — 
This instrument was designed by the late Mr Bryan 
Cookson, and presented at his death to the University 
of Cambndge Observatory , it was m use there for 
two years, and was lent in 1911 to the Royal 
Observatory, Greenwich, where it has been in use 
from 1911 to the present time The observations are 
discussed in periods of seven or eight years, m onler 
to separate the annual term from the 14 month term 
in the v,anation of latitude Ihe discussion of the 
observations of the second penod (1919-1927) has 
just been published by the Royal Observatory m a 
small volume of 67 pa^ 

The Taloott method of observmg pairs of stars at 
equed distances north and south of the zenith is 
employed The trails of the stars are recorded 
photographical ly The telescope is floated through 
180® m its circular trough of mercury between the 
exposures 

The final value for the aberration constant from 
the whole penod 1911-1927 is 20 446' ± 0 009' The 
second penod (1919-1927) gave a value 0 006' greater 
than first (1911-1018) Taking the velocity of 
hght as 299797 km /see (Mt Wilson, 1926-1927) and 
the equatonal radius of the earth os 6378 366 km , 
the resultmg solar parallax is 8 816' i 0 004' 

A plate shows graphically the vonations of latitude 
for ^ fifteen years 1912-1927 , the results of the 
international latitude stations are shown for com 
paruon. On the whole, the agreement between them 
u very good The chief dmerenoea are in 1916. 
where tliffl Greenwich maximum u distmotly higher 
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than the other, and in 1010, where Greenwich shows 
an abnormal immmum that is only family hinted at 
in the international curve 

Variation in Light of Polaris — This star was 
fur some time taken as a standard in stellar photo- 
metry, which makes the accurate determination of 
tile penod and amount of its ligilt change of special 
importance Bulletin ojf Aatron Inatitute of ihe 
Netherlands, vol 4, No 160, contains a discussion of 
it by A de Sitter He uses seventy eight pairs of 
plates taken at Leyden iiy N W Doom between 
July 1026 and Tiily 1928 , he combines the results 
with those of eight other determinations, extendmg 
back to 1879, and obtains the period 3 968148 days 
± 0 000066 The vanation is analysed as a simple 
sine curve, which appears to give a sufficiently good 
representation 

Dimensions of the Planets — W Rabe gives an 
exhaustive discussion in Astr Nach , No 6601, of the 
most probable values of the diameters of the planets 
Ho collected all the most trustworthy measures, in 
which he included some recent ones of his own 
Takmg the solar parallax as 8 80', he finds the follow- 
ing diameters in kilometres Mercury 6140 , Venus 
12,620, earth (equatorial) 12,756, Mars (equatonal) 
6860, (polar) 6820, Jupiter (equatorial) 148,600, 
(polar) 134,800, Saturn (equatonal) 120,600, (polar) 
109,000, Uranus 63,400, Neptune 49,700 Outer 
diameter of Saturn’s nng 278,600, inner diameter of 
crepe ring 144,000 
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Research Items 


Lions vs Eubopk — It is known that lions inhabit«d 
Europe in histonoal times , the fact is mentioned by 
both Herodotus and Aristotle Herodotus (480 bo) 
even determines the area m Macedonia inhabited by 
bona, and recounts that dunna the march of Xerxes 
through Macedonia, lions atta^ed and destroyed the 
Persian carrying camels Anstotlo (384-322) speaks 
of the same area, but mentions that lions arc rare 
there There are no later indications of their occur 
renoe Some investigators (O Keller) do notattnbuto 
much value to this ancient information, si^posing 
the group of lions to have been brought by Persians 
dunng their previous campaigns, which heid lingered 
for more than a hundred years in the wild mountains 
of Macedonia, whilst the majority holds that the 
Macedonian lions were the last of lions, spread 
tliroughoiit Europe during the Pleistocene age, which 
later, under the oppression of man and deteriorating 
conditions of life, trekked south Whatever may 
have happened, the existence of lions m Europe in 
historical times is not affirmed by any paleeonto 
logical discovenes, and m this sense the discovery to 
which we are referring is umque V Gromova, in 
Priroda No 10, mentions that among the nch palteon 
tolomcal materials collected by the Russian Academy 
of History of Material Culture between the years of 
1901-1027, m the district of the rich ancient Greek city 
Olvia in 8 W Russia, a jiioce of the upjier jaw of a lion, 
together with the upper canine tooth, was found The 
tooth differs greatly from the canine tooth of a tiger by 
Its ahaiie, and from that of the other members of the 
cat family by its large size However, as there was 
only one such discovery, its explanation should be 
approached with great care It is quite probable that 
the lion was brought from Asia Minor, where the 
existence of lions, even up to the Meiliterranean, in 
ancient times, is confirmed by a senes of literary notes 
and discovenes of bones It is well known (O Keller, 
" Die Antike Tierwelt,” pp 29 31) that people of die 
tinotion and their wives kept lions as domestic pets, 
which accompanied them during walks, campaigns, 
etc Above all, lions played a jirominent part in the 
circus fights it 18 quite probable that such is the 
ungin of the Olvian lion , moreover, the solitary tooth 
IS of the small size, such as is found in hons kept in 
zoological gardens only, and probably denotes a sign 
of degeneration Thus the paleeo zoographical value 
of the discovery remains doubtful 

Fbhsh watbb Eels of New Zealand and 
AtfSTRALiA — In the course of his work on the fresh 
water eels of the genus Anguilla throughout the world. 
Prof Jobs Schnudt has now come to those of New 
Zealand (Trana N Z Inst , vol 68 , 1927) and of 
AustraUa (Records Aust Museum, vol 10, No 4 , 
1928) In both papers the author emphasises the 
necessity of employing numenosl characters, such as 
the number of vertebras and of fin rays, in the identi 
fication of species In the case of the New Zealand 
eels, however, he finds that the number of vertebras 
IS not such a good distinctive character m m most 
other oases Ihe distance between the front of the 
dorsal fin and the vent (a-d), expressed as a per 
centage of the total length (<), is the most important 
distinguishing feature TVo vahd species of AnguiOa 
are thus found in New Zealand — A auckUmdx, m 
which the average value x 100* 11 05, and 
A australis with an average value of 2 41 The 
former is distnbuted mainly in the south and west, 
the latter mamly m the north apd eaet, but further 
data are required on this point On the oontment of 
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Australia four species of eel are recorded — A aus 
traits, A rexnhardtt, A obscura, and A btcolor Of 
these, the last named is an Indian form foimd m north 
west tropical Austraha The three others are Faoiflo 
forms found on the east coast, one of which , A obscura, 
18 represented by only one specimen from the Burdekin 
River m the tropical part of Queensland Between 
the A australis of Australia and New Zealand there 
is an average difference of one vertebra, which m the 
author’s opinion indicates a difference in thoir hfe 
histoiy and breeding places These two pajiers on 
Anguilla are of particular interest and value, not only 
as further contributions to our knowledge of that 
genus, but also as examples of the application of 
variational statistical methods to the identification 
of species 

Inheeitanoe of Weight in Rabbits — In former 
crosses between largo and small rabbits by Punnett 
and Bailoy and Castle, the large size was not recovered 
in Ff, and it appeared that inheritance of weight might 
not conform to ordmary Mendehan behaviour But 
the numbers of ammais pred were not very large Mr 
Michael Peaso (Jour of Genetics, vol 20, No 2) has 
since repeated these experiments on a larger scale 
He crossed a Polish doe with a Flemish buck and bred 
an Ft numbenng 309 animals The complete range of 
adult weights was obteuned, from the mean of the 
small Polish stock to be>ond the mean of the large 
Plemish stock It thus appears that weight m rabbits 
can be explamed on the multiple factor hypothesis 
The mean weight for the Polish stock was about 60 oz 
and for Flemish twice os much The Fi was inter 
mediate and showed no sign of hybrid vigour Only 
a few Fj animals gave the whole range of weights m 
Ft, the majority giving a much more restricted range 
Some of the light Ft ammais bred true in F,, but no 
heavy ammais bred true It is not decided whether 
there is one predominating weight factor , but it is 
concluded that the weight factors act in a logarithmic 
manner The Pohsh stock appeared to contain a 
simple factor for sterility, but there was also a slowly 
diminishiM fertility which must be otherwise ex 
plained The growth curve and times of maturity of 
these rabbits has also been carefully studied, as well 
as the relation of weight to sex, colour, and size of 
litter From the F, population one stram was 
selected which matured in 172 days, and another m 
300 days In many of these rabbits there is no cor 
relation between heavy weight and slow maturity 

Chbomosomes the Eabthworm— L Momi6 
(Bull Int Acad Polonaise Sc , B , 1928) has invest! 
gated the ohromosoraes of the earthworm AUolobophora 
JOBttda and finds that m the oeUs of the epiilermis, 
nervous system, gut epithelium, and the developing 
muscles, nrahndia, and septa, the number is 22, 
11 pairs The oogoma are known to have 22 (Foot 
and Strobell) and Oie author finds the same number in 
the spermatogonia 

Paieino and OviPosmoN in the Indian Apple 
Snail — Prof K N Bahl (Mem Ind Mus , 9, pp 
111, 1928) records observations on pairing and ovi- 
position m the Indian apjfie snail, Pila globoaa After 
a prolonged penod of ssstivation underground dunng 
the dry months, these snails come to the surface at 
the outset of the rams wad at once ^r m water on 
the ground at the edge of a pool Pairing may last 
three hours, dunng which time the copulating animals 
may be handled and the pnncipal relations of the 
male and female ducts aSoortamed Prof Bahl found 
that^^y electrooution he \fsm able suddenly to kill a 
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couple of pairs, and by subsequent dissection to make 
out the precise details of the copulation The vaa 
deferens of the male terminates m a papilla lying in 
the mantle cavity close to the rectum The penis 
eheath and penis are outgrowths of the mantle and 
are mdependent of the male opening Transference 
of the sperms from the vas deferens to the penis otter 
the latter has been inserted into the mantle cavity of 
the female is effected by the gemtal papilla at the 
end of the vas deferens being directed into a depression 
at the proximal end of the penis The sperms then 
pass along the piems into the aperture of the vagina 
of the female Deposition of eggs takes place a day 
or two later m some sheltered hollow in the ground 
Each egg, after passing out of the vaginal opening, 
travels down an oblique tube formed by two temporary 
folds on the nght side of the foot and is delivered into 
a dome shapied cavity imder the foot formed by the 
arching of the creeping sole Each egg has a sticky 
covenng, so the eggs, from 200 or 800 to 800 in number, 
adhere to form a mass When egg laying is completed 
the snail leaves the egg mass , there is no incubation 
of the eggs 

CnossBS BETWEEN Wheat AND Rye — Suooessful 
reciprocal crosses between wheat and rye are reported 
from the Saratov Experiment Station by Mias Nma 
Meister and Mr N A. Tjumjakoff (Jour of Oenettct, 
vol 20, No 2) The variety of wheat used was 
Trttuwn vul^are var erythroapemum, and the rye was 
a local Russian form, ' Jelissejev ’ It was found that 
the reciprocal hybrids were alike, both resembling 
wheat and both stenle This is to be expected, smce 
the wheat supphes 21 chromosomes and the rye but 7 
No Fm could be obtained, but the Fi plants were 
crossed back with wheat or rye The poUmation of 
rye by wheat appears now to be accomplished for the 
first time It is much more difficult than the reciprocal, 
givmg only 2 5 per cent of successful fertilisations, as 
against 00 per cent for wheat and rye Tliese results 
are very different from those obtained by Games and 
Stevenson in 1922, and it is suggested that the rye 
plants obtained by them from rye and wheat were not 
true hybrids 

Botanioab Cabtoobaphy of Eubopkan Russia — 
The ^o botanical department of the Leningrad 
Botanical Garden start^ some years ago, under the 
general editorship of Prof N I Kusnezow, and with 
the CO operation of a number of Russian botanists, 
the compilation of a botanioo geographical map of 
European Russia on the scale 1 1,000,000 that is, 
approximating closely to the scale 1 1,000,000 sug 
gested for the maps of this kind by the International 
Botamcal Congresses The whole map will be on 
twenty sheets Ten of these ore ready, cuid three are 
already published covering the south eastern pro 
Vinces, ttmt is, the redone adioinmg the middle and 
lower course of the Volga and the Caspian steppes 
The map is produced in colour and shows the distnbu 
tion of different types of vegetation and partly even of 
the vanous associations As admitted in the explana 
tory pamphlet (such pamphlets, oontcunin^ a bnef 
d^n^ion of the vegetation of the respective areas, 
will be published with each sheet), the map is not 
equally exact in all details, since it it based on 
numerous disconnected local vegetational maps, re- 
ports of ei^ieditionB, etc Some corrections will 
therefore ito necessary after more detailed studies, 
and one of the mam purposes of the map is to get 
together all results of previous botanico geographical 
explorations, so that the gaps will be obvious and 
may be filled Thus, the mi^ is regarded as only the 
preliminary to another on the mtemational scale 
Apart from the vegetational map, an additional sheet. 
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on transparent paper, has been pubUshod with the 
fourteenth sheet (middle Volga region), showing some 
fionetio data (hmits of distribution of vanous typical 
plants) and the boundanes of the glaoial deposits A 
general map of the vegetation of European Russia, 
on the scale 1 4,000,000, on a smgle sheet prepared 

by Prof N I Kusnezow, has also been just published 
by the Lemngrad Garden 

Mabine Moulusoa of the Chatham Islands — 
Collections of shells were early made from the Chatham 
Islands, and Capt Hutton m his “Catalogue of the 
Marme Mollusca of New Zealand,” 1873, was the first 
to give a connected account of their fauna CoUeo 
tions from several sources have now been studied by 
Dr H J Finlay (Trans New Zealand Inst , vol 69), 
who is able to record the occurrence of 202 species, 
of which 30 appear to be endemic The author con- 
siders that the jireeent fauna is not a remnant, or 
evolution of the Tertiary faunas found there, but a 
repopulation from tlie mainland in post Pliocene times, 
yet still long enough ago for charaotenstio regional 
species and subspecies to have evolved The active 
factor in this repopulation has been ocean currents, 
acting from both north and south, but predominantly 
the latter In this list Dr Finlay treats all group 
names equally as full genera, this being m his opmion 
the handiest method for future reference, a course which 
those who have to oonsult the bst, however, will scarcely 
agree with hun is a matter of “no inconvenience " 
A more senous drawback to the list is that Dr Finlay 
has followed the order of families and genera given 
in Hedley’s “ Check List of the Mollusca of New 
South Wales ” He has fortunately reverted to the 
usually adopted onler of the classes, but a very cursory 
inspection would have shown him that the whole of 
Hedley’s MS , confessedly sent off to the printer at 
short notice, must have got batlly disarranged ere it 
reached the compositor, and never have been sub 
mitted m proof to the compiler How else to account, 
amongst other lapses, for the presence of the Gymno- 
lossa and the ArclutectonioidEe m the Opistho 
ranchia t It is a great pity that further currency 
should now be given to this unfortunate jumble 
Nevertheless, Dr Finlay’s list will prove of great use 
to students of antipodean mollusca 

Submabine Waves in Gibbaltab Stbaits — ^A n 
upper lighter layer of vanable depth lies upon denser 
water below , this upper, leas aahne, layer streams 
from the Atlantic into the Mediterranean, while the 
more sahne water below runs out into the Atlantic, a 
certain amount at the boundary between the two 
layers imxmg with the water above and being carried 
back into the Mediterianean G Schott, m the 
Journal du Oonseil Intematumai pour VExploraiton d* 
la Mer (vol 3, No 2, September 1928), reviews the 
available data bearing upon undulations which have 
been observed to occur m the boundary between the 
two layers This nsos and falls twice a day with a well- 
marked tidal penod, the nse taking place in the Straits 
while the tide is falhng at Gibraltar The ampbtude 
of these submarme waves is considerable, water at 
14° C with a sahnity of 37 4 per mille in the trough 
at 180 metres below the surface, rising to 100 metres 
below the surface when on the crest of the submarme 
wave some 7 h 40 m later It is shown that the 
boimdary between the two layers is nearer the surface 
m the area over the ndge between Gibraltar and 
Africa than on either side The explanation of these 
movements of the boundary layer advano^ by B de 
Buen, as ‘ injections ’ of water from below into the 
upper stratum, is disproved 

T^ Diffhaotton of Elbotbons by Mica.— A note 
published by B Kikuohi m the October number of the 
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Proeetding* of th» Inwenal Academy of Tokyo oontauia 
a remarkable reproduotaion of aa electron diffraction 
pattmu It was produced by passing a pencil of 
cathode rays — rendered homogeneous by magnetic 
sorting — ^through a very thin sheet of mica, and more 
than one hundred and fiftv spots appear on it They 
are arranged m an equilateral triangular pattern, 
from the dimensiona of which the spacing of the mole 
oulee in the mica was oalculated to be fi 11 A., the 
corresponding value obtamed by an X ray analysis 
bemg 6 18 A The author has also had under m 
vestigation the relative intensities of other types of 
diffraction beams that are produced when electrons 
pass through thicker pieces of nuca, and finds that 
there is a close parallelism betweem the distribution 
of intensities in electron beams and in the analogous 
beams of X rays The same is true of beams refiected 
from the cleavage faces of orystals, and electron 
diffraction has now been observed m this way with 
oaloite, mioa, topaz, zmoblende, and quartz 

Elkcteon Wavbs — ^A very simple and convincing 
demonstration of the undulatory properties of elec 
trons has been given by E Rupp, who has descnbed 
in a recent paper in the ZeiUchrtft fUr Phyatk (vol 62, 
p 8) how they may be diffracted by a ruled metal 
grating, with rather more than a thousand hnes to 
the centimetre His apparatus was essentially a 
spectrometer of the type used for obtainmg X ray 
spectra at grazing incidence under similar conditions, 
the electromagnetic waves being replaced by slow 
cathode rays moving with speeds corresponding to 
between 70 volts and 300 volts The set of spectrum 
photographs which has been reproduced shows dis 
tmctly that the cathode ray pencil passes away from 
the OTating m certain pnvileged directions, aa many 
as three orders of mterference being apparent in 
one instance The quantitative agreement of the 
results with the de Broghe wave theory is also satis* 
factory, the predicted and measured wave lengths of 
the electrons agreeing to withm a few per cent, whilst 
there seems to be no need to invoke the presence of 
an internal potential of the solid in this case No 
evidence was found that the electron waves were 

lansed, the author’s conclusions m this connexion 

mg confirmed by some new experiments by Drs 
Davisson and Germer which are mentioned in a 
recent Bulletin (No 6) of the Amencan Physical 
Society 

Radiith and OEOroOY — A short account by C 8 
Piggot 01 the relationship of radioactivity to geo 
logioal phenomena is given in the Journal of the 
Amencan Chemical Society for November There are 
three aspects of the problem, namely, the determma 
tion of the amount and distribution of radium 
throughout the hthosphere, the heat ener^ made 
availcmle and the part it plays m mountam building , 
and, lastly, the estimation of geological time from the 
uranium lead ratio The amount of radium present 
in a rook may be determmed by decomposing it by 
fusion with a fiux and measuring with an electroscope 
the radium emanation thus libwated The estima 
tion of the age of a mineral from the uramum lead 
ratio cannot be entirely trustworthy until further data 
are available concerning the dismtemtion of the 
thonum senes A measure of the relative amount of 
the lead denved from uramum would remove further 
unoOTtainty, and the author describes a method by 
which it is hoped to determme this by usmg Aston s 
mass-spectrograph. 

Atjtohatio Substations in India — ^Hie devdop 
mmt <d automatic electno substations with super- 
viBoiy control is making rapid progress In the 
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Metropolitan Vickere Oaxette for October there is a full 
desonption of the use made by the Bombay, Baro^, 
and 0 I Railway of automatic stations The economic 
value of these automatic stations is now widely 
recogmsed By their use the capital expenditure on 
buil&igs IS reduced and there is a large saving m 
wages Complete and immediate information is given 
to the engineers at the generating station by means of 
suitable visible and audible signals There is no loss 
of tune in receiving telephone reports and transmitting 
instructions to operators Should any machine be 
come overheated, the fact is automatically signalled to 
the control office A red lamp glows oa tlw symbol 
for the machme on the control panel and an alarm bell 
-rings The supervisor then starts another set ami the 
red lamp glows until the overheated machine cools to 
its working temperature Blue lamps indicate when 
fusee blow, and when the fuse is replaced all the lamp 
signals are automatically cheok^ Yellow lamps 
glow mtennittently when selecting impulses are being 
sent out from the panel These and similar devices 
make supervisory control very effective Owing to 
the lack of skill^ operators, it is particularly useful 
abroad The B B and C 1 Railway is claims to be 
the largest and busiest in India, imd the electrified 
section has the heaviest traffic All the electric power 
18 got from the Tata hydro electric station situated in 
the Western Ghats, about 100 miles distant from 
Bombay It is transmitted by three phase alter- 
nating currents at a pressure of 110,0()0 volts It 
18 transformed to 22,000 volts, and then transmitted 
by imderground cables and overhead transmission 
lines 

Pbemalloy on Submabinb Cabucs — In a paper 
communicated to the Royal Society in 1866, Lord 
Kelvin laid the foundation of the theory of submarine 
telegraphy This theory has smce bron greatly de 
veloped by mathematicians, and recently the dis 
oovery of magnetic alloys of constant permeability 
has enabled the theory of Heaviside to be utilised 
in practice Notwithstanding these great develop 
inents, comparatively little attention has been de- 
voted to familiansing electncal engineers outside the 
small circle of submanne cable engineers with these 
advances The paper read to the Institution of 
Electncal Engineers by A E Foster, P G Ledger, 
and A Rosen on Dec fi was the first paper on the 
subject for about thirty years The discovery of 
permalloy made possible the loading of telegraph 
cables and greatly increased the speed of simalling 
They explained the preeautions that have to be taken 
dunng manufacture and the subsequent process of 
anneimng A full descnption of the annealing fur 
nace through which the cable passes is given The 
inductance of the cable vanes largely with the 
annealing temperature Further experimental in 
vestigation seems necessary to determme the best 
cycle of temperatures for heating and cooling The 
inductance also vanes with the hydrostatic pressure 
The troubles introduced into cable working by the 
presence of electric power cables near their ends are 
not senous It is more difficult to overcome the 
interference due to natural causes These causes 
seem to be of the same nature as ‘ atmospherics ’ m 
radio oommumcation Electromotive forces are set 
iro and disturbances travel m both directions along 
the cable These may onginate anywhere along the 
line, but the evidence shows that the disturbwces 
are very small when the depth of the cable is 500 feet 
In order to mt over mterruptions due to natural 
phenomena, the earthing core is connected with the 
sheath at a point where the depth is at least 600 feet 
In several oaeee, howevc^ these situations are un- 
fortunate several milea from the shore 
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Combustion in Gases 


TTSEFUL Bervioe w rendered by Indtuitned and 
Engtneenng Chemistry to those engaged on the 
chemistry of flames m bringing tomther m a special 
number the papers presented at we symposium on 
combustion, held last September, by the Gas, Fuel, 
and Petroleum Divisions of the Amenoan Chemical 
Society 

The first paper is one that claims attention both on 
theoretical and practical grounds, for it sets out to 
explain what is happemng m the ordm ay ‘ diffusion 
flame ’ of a gas jet burning in air The authors, 
Messrs S P Burke and TEW Schumann, seek to 
dinunish the complexities of the problem by the use 
of a concentric tube arrangement m which the inner 
tube conveying the combustible gas is half the diameter 
of the outer tube conveying the air or oxygen, and the 
flow of the two streams is maintained at an equal 
rate Under these conditions, the authors claim that 
any morease m temperature due to the flame is 
counterbalanced by an increase m the rate of inter 
diffusion, and that variations in pressure do not affect 
the size of the flame 

It will be noticed that such elongated flames as the 
authors employ are not strictly comparable with 
ordinary gas flames m au , which do not vary m height 
directly as the gas flow, and are affected by pressure , 
but nevertheless the resulta obtained are interesting — 
especially the comparison of the analyses of the pro 
ducts taken along the axis of the flame, with the 
theoretical deductions from the assumption that 
the flame front represents the boundary where the 
Effusion of oxygen inwards is just such as will combine 
completely with the gas diffusing outwards 

An interestmg contribution by A O Loomis and 
O 8t J Perrott, of the Bureau of Mines, deals with 
the temperature of non lummous flames determmed 
by the optical method of Kurlbaum Fery The method 
depends on comparing the ‘ brightness ’ temperature 
of a solid radiator (heated electrically) with the 
brightness of the radiation from the gas air flame 
colour^ with sodium vapour at a given spectrum 
line When the soduun lines from the coloured flamo 
appear dark upon the bnghter background of the 
continuous spectrum of the radiator the flame is 
cooler, but when the radiator is cooler than the flame, 
the sodium lines appear as bnght lines By adjusting 
the current through the tungsten band lamp, the 
lines can 1^ brought just to the ‘ reversal ’ point, 
when the temperature of the tungsten measured by the 
optic^ pyrometer gives the temperature of the flame 
after correction for absorption by the focusing lens 

In this way the authors measured the temperatures 
of a solid air gas flame (close to the orifices of the 
slhca burners), when methane, propane, and carbon 
monoxide were mixed with different volumes of air 
The percentages of gas giving the maxunum flame 
temperatures were found to be 

Parent 

Methane 9 8 

Carlson monoxide 36 37 


1876° C 
1930°C 
1960° C 


To check the results the authors measured the 
temperature of a natural gas air mixture by the 
reversal metliod, and by the method used m the 
National Physical Laboratory at Teddmgton, in which 
the relation between the heating current and tem 
perature of a refractory wire tn vatsuo and m the flame 
IS determmed. By the revrersal method the tem 
perature of the flame was found to ^17(50'’ C , by 
She N PL. method the fl^ was 1770“ C 

Prof W B Gamer discusses the effect of the 
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presence of small amounts of hydrogen on the radiation 
of the carbon monoxide oxygen flame measured 
through a fluonte window at tne end of an explosion* 
tube SO cm long Measurements made in his labors 
tory at Bristol show that the radiation from the flame 
IS reduced to one seventh by the addition of 2 per cent 
of hydrogen to the mixture, and the dirmnution is 
still considerable when the hydrogen is reduced to 

0 006 per cent A marked change in the radiation — 
it IS almost step like— was observed as the hydroMn 
content passes the 0 02 per cent point , this dis 
continuity would require for its explanation the 
occurrence of two different mechanisms of chemiced 
action As bearmg on this, it may bo recalled that 
Weston has shown that the spectrum of the flame 
of the well dried carbon monoxide oxygen mixture, 
fired under high pressure, is far more lununcms than 
the flame produced in the presence of hydro^n, and 
this has been interpreted to mean that carbon mon 
oxide may combine directly with oxygen and also 
indirectly by the reduction of steam 

Messrs F A Smith and S F Picketing exhibited 
photographs of propane air and acetylene air flames 
produced by foremg the mixtures through a tube, 
and either allowing access of secondary air or ex 
eluding it In some cases the flames become poly 
hedral, and can be made to rotate slowly or rapidly 
according to the gas content of the mixture 

A photographic study of the ‘ flicker ’ shown by 
ordinary luminous flames was presented by Messrs 
D b Cliainberlm and A Bose, of the Lehigh 
Umversity With a kinematograph camera takmg 
32 pictures jier second, the upper portion of the flames 
was shown to move upwards, and then to fall very 
rapidly, or be extinmushed — for in some cases two 
completely separated flames are photographed on 
the same picture With natural methane, ethane, 
and ethylene bummg from an orifice rather less than 

1 mm in diameter, the rate of flicker was about 
10 per second, and tho amplitude about 4 to 6 cm 

Mr F W btevens, of the Bureau of Standards, has 
made photographic measurements of the spread of tho 
flame in carbon monoxide oxygen mixtures when fireil 
centrally m soap bubbles, by which device the flame 
may be imaguied to sproati through a gas mixture 
unconfineil m space — and under constant pressure 
The flame was found to proceed at a umform rate, 
but tho rate deihicod from the inchnation of the hne 
of the flame front (being the rate through space) is 
greater than the velocity of the ‘ reaction zone ’ 
relative to the gas it is entering Mr Stevens shows 
that the true rote of the flame is greatest with the 
theoretical mixture 2CO -l O, The rate of the flame 
in methane oxygen mixtures has also been studied, 
and the author finds that when the methane is 
Increased beyond that required for complete com 
bustion, the rate of propagation of the reaction zone 
falls off abruptly Generally, tho author is convinced 
that the bubble is an efficient expenmeatal gas engine 
operating with mimmum heat losses and negli^ble 
motion against the pressure of the surrounding 
atmosphere 

The work of the Sheffield School (1) on the slow 
umform phase of gaseous combustion, and (2) on the 
initial spread of the flame and its arrest when gas 
mixtures are fired centrally m a oylmdrioal tube, is 
summarised by Dr Payman 

( 1 ) The spe^ of flame m the hmit mixtures (is 
those just propagating flame) of various inflammable 
ga^ with air has been found to be close on 20 cm. /sec , 
but notable exceptions are presented by hydrogen and 
acetvlene mixtures v v e “““ 
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(2) When hydrocarbon air mixtures are fired m the 
centre of a cylinder 6 cm m diameter, and the flame 
IS photographed on a movmg film through a narrow 
honxontal window, the front of the flame towards 
each end is seen to increase in speed until it is suddenly 
checked and then proceeds at a nearly uniform rate 
to the end of the cylinder As the point of arrest is 
shown to oomcide with the moment when a belt of 
the expanding globe of flame reaches the cold walls, 
it IS suggested that the arrest is due to the cooling 
(or extmotion) of the flame by the contact, and to the 
consequent loss of pushmg power behmd the flame 
fronts Very rapid snap shots of the flame in clear 
cylmders show that it starts as a sphere from the 
central spark, then becomes egg shaped, and Anally 
breaks into two when the equatorial Mlt reaches the 
side wail The snap shots also show the re illumination 
of the central portion after the flame has reached the 
ends of the vessel, mdioatmg that the combustion 
was not complete when the flame front has traversed 
the cyhnder 

Messrs J V Hunn and O G Brown describe an 
apparatus in which the passage of a flame may be 
photographed on a moving film at the same time that 
pressures are registered at four points along a cylinder 
of 3 inches diameter Using carbon disulphide with 
excess of oxygen, the authors show that a pressure 
wave travels from the igmting spark ahead of the 
flame front and, being reflected from the farther end, 
returns to the finng ertd, passing through the flame 
en route , again reflected from the firing end, but 
travelling faster through the lieated gas, it may over 
take the flame front, and m so doing cause a halt and 
even a reversion of the flame Tlus is a new interprets 
tion of tlie ‘ halt,’ and one not eewy to follow on the 
published photograph Obviously the method is a 
promising one euid should be pursued 

In the United States, whore it is said a motor car 
IS registered for every five inhabitants, a conference 
on gaseous combustion was bound to deal with 
‘ knock ’ and ‘ anti knock ’ Prof Wheeler and Q B 
Maxwell contribute the results of their experiments 
in a 6 mch cylinder of 15 uiohes length, ui which 
jientane and benzene air mixtures were fired with a 
spark near one end plate and a pressure gauge in the 


other end The flaune was photographed through a 
narrow window When a 3 per cent pentane air 
mixture is fired at atmospheric pressure, the flame 
travels with accelerating speed until, just beyond 
half way, it is checked and then proceeds slowly to 
the end the pressure recorded shows an oven rise, 
a check corresponding to that of the flaifie, and then 
a rise to the maximum when the flame reaches the 
end When the pentane is increased to 3 6 Mr cent 
the flame begins to vibrate after the central check, 
and when it reaches tWe end sends back a very rapid 
luminous wave With increase of imtial pressure to 
2 or 3 atmos , the explosions are distmcf^y audible, 
euid the vibrations are more violent with tne 3 5 per 
cent mixture The gauge shows a sudden rise of 
pressure as the flame reaches the end, and the photo 
graphs show an intense glow traversing the cylmder 
Siri^ar benzene air mixtures gave but feeble vibrations 
and no shook wave 

The addition of lead tetra ethide, 2 6 ounces to the 
gallon of pentane, greatly increased the violence of 
the explosion , but when the lead compound was 
first decomposed, and the cloud swept m with the 
charge, a continuous combustion was observed and 
no shock wave was recorded These experiments 
confirm the view of Egerton and Gates on the anti 
knock effect 

Messrs T E Layng and M A Youker desenbo a 
glass apparatus for detennining the rate of oxidation 
of various fuels when heated m oxygen They show 
that n heptane is oxidised fairly readily at 160° C , 
but this oxidation is prevented by small additions of 
lead ethido or of potassium ethylate On the other 
hand, kerosene could be kept for eight hours m oxy^n 
at 1 80° C with very slight alteration , but the addition 
of 0 06 per cent of lead ethide to the hquid produced 
marked oxidation, while the addition of 1 per cent 
of aniline or of diphonylainine had no effect It is 
suggested that an efficient anti knock must retard gas 
phase oxidation and accelerate liquid phase oxida 
tion 

Other mteresting papers deal with the partial 
oxidation of methane and ethane m the presence of 
catalysts, and the relative rates of oxidation of the 
olefines m flames and liquid okidismg agents 


Development Commission Report, 1927-28 '■ 


r'PHE reports of the Development Commission show 
how great a stimulus the Development Fund has 
been to research m agriculture and horticulture since 
its introiluction in 1911 Grants in aid prior to this 
were dispensed with a meagre hand, hence major in 
vestigations requiring a large equipment and manifold 
repetition, as in the case of animal diseases, could 
scarcely be earned on This eighteenth report con 
veys, however, an impression that the progeny of the 
Fund liave brcome too numerous, and that the ex 
pansion mevitable in scientific investigations has 
outrun the capacity of the Fund Thus large supple 
mentary grants have been given by the Empire 
Marketing Board to the Welsh and Scottish Plant 
Breedmg Stations for biuldmgs, etc , to research in 
woollen mdustnes, and to agnoultural economics 
research at Oxford 

The total advances from the Development Fund for 
1927-28 were about £383,000, as compared with 
£403,000 the previous year The ordinary Develop 
ment Fund contributed £263,000, the residue coming 
from the Special Fund (Com Production Acts, 1921), 
but this latter source appears from the accounts now 
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to bo exhausted The larger (lart of the funds is 
applied in aid of two schoinos, research institutes in 
agriculture and advisory centres The grants de 
tailed for each centre show little change from the 
previous year The new grants include two for in 
vestigations on the virus diseases of the potato, to 
the Cambridge and Scottish Plant Breeding Institute, 
respectively A committee set up to investigate foot 
and mouth disease received the substantial grant of 
£16,000 An important develimment, still m its 
initial stages, is the Scottish Dairy Research In 
stitute, which has been rendered jKissiblo by a private 
gift of a mansion and estate at Auchencruive, near 
^r, valued at £20.000, and a bequest of £26,000 
The Development Commissioners have agreed to 
recKimmend sums up to £62,000, subject to local con 
tnbutions, over a penod of four years 

Amongst the reports on institutes there is evidence 
of considerable activity in those devoted to horti 
culture, which appear to be well supported by grants 
Reference » made to the much debated sublet, 
how best to secure oo-ordination of research ^is 
was discussed at some length at the Imperial Agn 
cultural Conferenoe ip 1927, and at least one scheme 
was proposed for exchange of reports on work, which 
was over elaborate. A sunlmaty of agencies available 
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in Britain for oonferonoe and exchange of informa* 
tion ehowg that home workers have reasonable oppor- 
tunities, but there is still room for linkage with other 
parts of the British Empire Elndeavoura have been 
made to fill the gap by oonlerenoes, but of course 
attendanoe is posable only for a limited number and 
at oonaiderable cost 

This leads to the vexed question of technical 
publications Few research institutes have libraries 
anything like adequate for their needs, and m recent 
years estimates for hbranea. have been severely 
pruned, and the situation exists that institutes re 
oeiving State cud have to purchase government 
publioati ons at booksellers’ prices The same economy 
IB evident when eui institute wishes to publish its re 
suits, and to circulate them Prmting estimates are 
censored, so that authors must wait their turn for 
publication in journals already overcrowded 

The present report suggests that the pohcy to aim 
at is the wider cQstnbution of semi popular pubhca 
tions and bulletins Much depends on the mecuung 
attached to ‘ semi popular,’ for matter set out for a 
newspaper or a farmer’s weekly would probably be of 
little use to the speoiahsed mvestigator, but what the 
report suggests seems to be the condensed sumincuy 
such as a specialist presents to his colleagues at a 
conference Some good examples of the kind of m 
formation useful for co ordination will be found 
among the summanes of work in this report These 
occupy the greater part of the report, and with the 
appendices (80 pages) giving the titles of monographs, 
etc , published dunng the year by each institute re 
oeiving grants, indicate the wide field of resecuch 
ooverra by the Development Fund 


University and Educational Intelligence 

Lonoom — The title of professor of soology m the 
University has been conferred on Dr H Q Jackson 
as from Aug 1 last, in respect of the post held by 
hun at Birktock College Prof Jackson was appointed 
to the University readership m zoology at that 
College m May 1021, and has pubhsheu numerous 
papers on isopods in the Proctedmga of the Zoological 
Soctet}/, the AnnaU and Magatine of Natural Hxetory, 
and other biological journals 

It is about two years since what is frequently 
referred to as the Hadow Report was issu^ So 
powerful an impression did it make, and so widely 
was it discussed, that it seems almost unnecessary to 
explain that it was a report by the Board of Education’s 
Consultative Committee dealing with the orgamsation, 
objective, and cumoulum of courses of study for 
children (other than those attending secondary sohoob) 
who will remain in full time attendanoe up to the age of 
fifteen years, >^erd being had to their probable future 
occupations The report received almost general ap 
prov al from all types of educational and social workers 

Board of Education has since issued its Circular 
1397 and its “ New Prospect m Education,” in which 
it indicates how some of the recommendations of the 
Hadow Report may be ajjphed to the edueational eys 
tern In a p*unphlet«ititlod ‘‘The Hadow Report and 
After,” the Executive Committee of the NcUional Union 
of Teachers has attempted to set forth constructive 
criticism of these documents It is made clear that 
the purpose of any cntioism is not to impede advance, 
but to offer the results of the N U T 's ekperienoe m 
the solution of the very difficult problems mvolved 
To the detailed atguments in chapters wtiich include 
the regrading of eduoation, unity in the post primary 
system, banws to unity, age of transfer, use of classes, 
and cumoulum of the senior school, are added fifty- 
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five recommendations The work, which is being 
widely circulated to interested persons, ought to do 
much to stimulate thought in connexion with the 
important problems discussed The pronouncements 
made, of course, are those of the National Umon of 
Teachers , we cannot avoid feeling that, since other 
teachers’ associations are so closely concerned, the 
securing and inclusion of their views would have been 
a considerable advantage 

Thk College deg Ecossais, founded by Prof Patrick 
Qeddes as a hall of residence for students pursuing 
courses of study in the Umversity of Montpelher, 
justified the hopes of its founder and demonstrated the 
existence of a demand for such accommodation in 
excess of its capacity Plans have now been com- 
j^eted for erecting beside it a new and larger building 
This will more than double the accommodation at 
present available, which only suffices for about twenty 
students The foandation stone of the new building 
was laid on Oct 18 by the Rector of the Umversity, 
M Coulet, who, in his inaugural address, recalled the 
fact that Prof Qeddes had himself been a student 
there forty years ago, and emphasised the significance 
of the new undertaking as an agency promoting inter- 
national understanding and world peace The Mayor 
of Montpelher added his felicitations and promised to 
give all the help he could m regard to such matters as 
electnoity and water sujmly, while the Secretary 
General on behalf of the Prefect hailed Prof Qeddes 
as a valued fnend of France and of Montpelher A 
telegram was received m the course of the proceed- 
ings from the Franco Scottish Association of the Uni 
versity of Edmburgh, where Prof Geddes is well 
known for his indefatigable labours m the cause of 
improving the conditions of residence of the students 
At Montpelher special courses are offeretl by the 
faculty of sciences m chemical engineering and in 
osnology and there is a fuels institute for advanced 
students In connexion with the zoological labors 
tones IB a marine biological station at Cette Attached 
to the well known botanical gardens is the Mont 
Aigonal laboratory for research on mountain flora 

Thb Royal Technical College, Glasgow, has sent 
us ite report on the session 1927-28 — the twenty fifth 
since King Edward VII laid the memorial stone of 
what IS claimed to be the largest single structure m 
Bntam devoted to education Expenence has de 
monstrated the enormous benefits accruing from the 
I establishment under one roof of laboratonee belong- 
ing to the various departments — physics, chemistry, 
metallurgy, engineering, bactonology — formerly 
housed m seven detached, scattered, and obsolete 
buildings It has also justified the extensive s^e 
on which the chemical laboratonee were planned — 
a scale strongly cntioised at the time as extravagant 
Since then much of the more elementary work and 
the whole of the craft classes have been transferr^ 
to the Glewgow Education Authonty, and accom- 
modation has thus been made available for a great 
expansion of advanced study and research m con- 
nexion with the countless scientific problems ansmg 
in the vanous industnes with which the College is 
associated The staft has mcreased during this 
penod from 29 to 93 A significant eventin the 
recent history of the CoU^ is the establishment 
of the New Development Fund initiated by the fonner 
chairman of the governors. Sir George Beilby, and 
mdioations of the success that has attended the 
administration of this fund are to bo found m the 
fifty eight ongiBol papers which have been published 
in the College Seaeanih Journal, now m its Mth year, 
and m the large and increasing number of requeeta 
from local finm for help in dealing with problema 
arising from the use of new alloys and other materials 
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Calendar of Patent Records 

January i, 1905 — Previoua to 1906 no question as 
to the novelty of an invention for which a patent 
was being sought was raised by the British patent 
office, but under the provisions of the Patents Act, 
1902 (2 Edw 7, cap 34), which came into force on 
Jan 1, 1906, an official searoli for novelty was in 
stituted , the exarmnation, however, extending only 
to completed Bntish patent specifications on applica 
tions not more than fifty years old This bmited 
search has not been altered by later Acta and is still 
the practice of the office, some 21,000 specifications 
being BO examined each year 

January 3 , 1561 — One of the earliest of English 
industrial monopoly patents was for the manufacture 
of soap Soft soap was at that time the only kind 
made m England, and the patent is evidence of an 
attempt to introduce into this country the hard soap 
industry of Marseilles and Spam Ihe grant was for 
ten years from Jan 3, 1661, to Stephen Groyett and 
Anthony Leleuryer to make white hard soap “ like 
of goodness fynes and puritie as the sope is which is 
made m the sojie houses of Trinna or Syvile ’’ and it 
contained a clause to the effect that two at least of 
the workmen were to ho of English birth The grant 
also stipulated that the soap was to be subject to 
inspection by officers appointed by the Lord Mayor 
and the Lord Chancellor, and that the patent would 
be voided if the soap wore found to be deficient m 
quality It is improbable that the invention was put 
into successful operation 

January 3 , 1839 — The atmospheric system of rail 
way propulsion attracted general attention m England 
and on the Continent during the forties of last 
century Under it a train was propelled by moons of 
atmosfjhenc pressure acting on a piston workuig m a 
oontiniious tube laid betwoen the rails a vacuum 
being created in front of the piston by stationary 
engines situated at convenient intervals along the line 
The piston was connected to the first carriage or 
‘ locomotive ’ by means of a rod working through 
a slot m the top of the tube, and the great difficulty 
of the early experimenters lay in the design of a 
valve for the slot which wouhf open and shut satis 
factorily on the passing of a train Samuel Clegg was 
the first to find a practicable solution, and he patented 
his mvention on Jan 3, 1839 In conjunction with 
Jacob Samuda, of the Southwark Bridge Iron Works, 
he laiil a short length of lino for the Dublin and Kings 
town Company between Dalkey and Kingstown which 
was opened in March 1843 Other lines were pro 
jeoted, notably one from Croydon to Epsom and 
London, part of which was built and opened, but 
the cost of working and other ilifficulties proved 
too great, and all the Imes wore closed dowm before 
1848 

January 5 , 1769 — It is unnecessary nowadays to 
emphasise the fact that James Watt did not invent 
the steam engine, but his achievements nevertheless 
entitle him to rank as one of the world’s outstanding 
mventors His first engine — the patent for which was 
granted on Jan 6 , 1769 — doubled the efflcienoy of 
the old Newcomen engine and directly contributed 
to the great expansion of industry that took place 
during the latter part of the eighteenth and the lune 
teenth centuries In 1776, Parliament extended the 
life of the patent, and it was not until 1800, after 
Watt himself hod retired from active business, that 
the monopoly rights expired By this time the new 
biuuness of steam and mechanical engmeering, which 
the suooess of the Watt engme liad called into bemg, 
was definitely established 
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January 7 , 1635 — Wheeled coaches were mtroduced 
into England about the middle of the sixteenth 
century, and became increasmgly popular m spite of 
restrictive legislation which, until the commg of the 
Turnpike Acts, attempted to fit the traffic to the roads 
rather than to improve the latter Many attempts 
were made to render the coaches more eomfortaole 
and safe A patent was granted to Edward Knappe 
on Jan 7, 1625, for a coach m which the wheels and 
axle trees were so placeil and constructed “as in on 
instant of tyme the wheels maio be shutt closer 
together where the narrownes of the waie shall require 
itt without anio danger, or to be enlarged and sett 
wydor as shall be most safe and oasoy for the pas 
senger as alsoe by hanging the bodie of the 
coach to the carriage by two springs of steele before 
and two behinde for the more ease of the trevellor ’’ 
No specification was onrolleil and nothing is known 
about the actual construction Springs did not come 
mto use until some time later 

January 7 , 1714 — Though typewriters were not in 
general use imtil toward the ontl of last century, 
British patent records and those of other countries 
show that foi a long period there had boon a serious 
and sustained effort to solve the problem of ‘ mechon 
loal writing ’ The earliest patent for such a raaolime 
was grariteil in England to Henry Mill, the engmeor 
of the Now River f’ompany on Jan 7, 1714, with 
the title “ An artificial machine or method for the 
impressing or transcribing of letters singly or pro 
gressivoly one after another as m writing, so neat and 
exact as not to be distinguished from print ’’ No 
description of the apparatus has tome down to us 
January 9 , 1854 — Olycorme was discovered by 
Scheele in 1779, but it did not find extensive applioa 
tion until very much later It was known that it 
formeil a large part of the sjient lyes from soap 
making, but there was no groat demand tor it and 
no suitable method for its rec overy, the small quaii 
titles which were required for medicinal purposes 
being made by saponifymg oil with litliarge It was 
not until O F Wilson, of Price’s Candle Co , mtro 
duced the process of separating the glycerine from 
the fat acids by moans of steam at a high tempera 
tiire that a pure glycerine could be economically 
obtaineil in large quantities Wilson’s process was 
based on that of B A Tilghinan which consisted m 
foremg an emulsion of fat and water through a coiled 
pipe heateil in a furnace to a temperature of about 
330®, for which a patent was granted on Jan 9, 
1864 The discovery of nitroglycerine as an explosive 
by Nobel in 1863 greatly increaseil the demand for 
glycerme 

January 9 , 1857 — ‘ Aerated bread ’ was made under 
the patent (2293 of 1866) granted to John Daughlish, 
which was sealed on Jon 9, 1857 The invention 
consists of a process for aerating the ilough without 
the addition of yeast or the usual chemical compounds 
Carbon dioxide is forced into water under pressure 
and the charged water is then used for oonvertmg 
the flour mto dough, the operation being carried out 
ui a kneading machme m which the pressure is mam 
tamed until the kneruluig is completed 

January 11 , 1841 — Alexander Bam was one of the 
loneers in the application of electricity to clocks, 
18 first patent, which describes a master clock 
system, being dated Jan 11, 1841 The penduliun 
of his clock camos « coil in place of the bob, 
which moves m the field of two fixed magnets 
with north poles aiijooent, a make and break device 
reflating the current to the coil so that the pen 
dulum receives an impulse onoe in every swmg to the 
right 
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Societies and Academies 

DrBON 

Royal Iruh Academy Dec 10 — A Farrington The 
pro glacial topography of the Liffey baam In pre 
glaoial tunes the present LifTey basin was divided 
between the catolunents of two separate streams One 
of these catchments included the hill encircled basin 
of the upper Liffey and the Kings River From this 
area the drainage escaped in a westerW direction The 
second catchment was that of the Bye Water river 
which flowed eastwards to Dublm Bay The portion 
of the present Liffey which connects these two basins 
IS post glacial m date Ihe theory that the diversion 
of the upper Liffey was due to the lowering of the 
vallev by glaoial scour is disoussod and reiectSl The 
development of the present course of the Liffey is 
traced from its initiation as a consequent streeun on 
a weatwaid sloping plain This plain was certainly 
post Cretaceous and is probably of mid Tertiary age 

Bomb 

Royal National Academy of the Lincet Cotnrmimoa 
tions received durmg the vocation 1928 — G Grorgi 
New observations on the functions of matrices 
Q Majorana an<l G Todesco Preparation of the 
thallium photoeleotni cell A quick aotmg photo 
electric cell at least os sensitive as that of Case may 
be prepared from thallium sulphide — L A Herrera 
Imitation of owaiused forms by albumen and hydro 
fluono acid Treatment of egg albumen with hydro 
fluonc acid either pure or diluted with water or 
glyoerme gives rise to structures havmg the micro 
scopic appearance of hyaline or granulated masses 
either nucleated or non nucleated — T Boggio Rie 
manns homography relative to a curved sfiaoe — 
J Delsarte The composition of second space — H 
Geppert Adiabatic invariants of a differential generic 
system A rigorous definition is given of the concep 
tion of adiabatic invariant for any differential system 
the problem of flnduig these mvsu'iants m the case of 
two or more dimensions is to be resolved later 
R Caccioppoli The definition of the area of a surface 
The author s aemi analytic definition of the area of a 
curved surface based on the notion of an element of 
area, is supplemented and is shown to be of value m 
integrating and throwing light on certain recent obser 
vations of various authors — A Rosenblatt Thesingu 
lonty of the solution of a system of ordinary differential 
equations — A Signonni Asymptotic expression of a 
formi^ of Levi CivitA — E Piitolesi Further obser 
vations on Kutta Joukowski s theorem in the case of 
a plane lamina I rom a discussion of various papers 
which have lately appeared on this subject it is 
concluded that owmg to the essential sing^Uanties 
presented by the current at the angles of the lanuna 
the problem oannot be solved by the orthodox 
methods of analysis but that it reijuires treatment 
os a bmitmg ease of a contour devoid of singularity 
which, by deformation, tends to become confused tvith 
the segment counted twice that the suction at the 
comers necessary for the vahdity of Kutta Joukowski s 
theorem, naturally finds a place m the problem so 
considered , and that such validity may be assumed 
also for Cisotti s lamina and m all analogous cases — 
E Penico C^tioal resonance according to wave 
mechanios The approximate method proposed by 
Fermi for taking account of the reaction of radiation 
m wave mechanios is appbed to the development of 
the theory of optical resonance from the pomt of view 
of Sohrftainger^s meohames — R Oeagtio The Volta 
effect m oir and modst surface films Experiments 
show that, m a dry medium, the pile effect disappears 
completely, whereas the Volta effeot remains praoti 
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oally unchanged Hence the moisture of surface 
films, necessary to create the pile effeot, is without 
sensible mfluenoe on the Volta effect — E Oddone 
Interpretation of suiierficial seismic waves Explana 
tion of surface seismic waves is somewhat simplified on 
the batiia of the probable exiatenoe of Mohorovicio sour 
facee of discontinuity and on the values of the velocity 
of longitudinal waves m and beyond the earth s crust, 
57 kilometres in thickness The slow waves may be 
considered as analogous to the infra sounds of acou^ios, 
that IS OH waves transformed by distance and multiple 
refleotions — B Castiglioni Circulation m the southern 
Adriatic (2) The currents governing the omsulation 
of the water through the Straits of Otranto are dis 
ciissotl— G Scaglianni and P Pratesi The reaction 
between sodium nitropi usside and sulphides Stable, 
homogcni otis crystalhno compounds such as 
K,tio(tN),NO K,S may be obtained by treatmg a 
dry iiitroprussule with an anhydrous sulphide m aoM 
lute methyl alcohol solution The action of the sul 
plude on the iiitropmssi le appears to bo analogous 
to that of alkalis P Gallitelli Laumontite from 
Toggiauo Two tyies of laumontite exist (1) a 
compact form of almost fibrous strui ture and nacreous 
bistro an 1 (2) a Imoly granular almost eartliy 
variety which cnimblos at the slightest shock and 
differs in comjxisition from the other prim ipally m its 
lower content of watir Ihe percentage losses of 
water in the two cases are nearly the same for tern 
peraturos below 400 but diverge at higher tempiora 
tures It seems in likely that the friable form has 
( riginatod by dehydration of the me re compact kind ~ 
M Anelli and A Belluigi f onfirmation of geological 
indue tions and of geophysir ahesults ~ B MonteroMO 
Cirroj edological stuJies (4) Phenomena which pre 
cede anabiosis in Chthamalva — F Dulzetto Obser 
vations on the sexual life of Oamhusm holbrookt (Ord ) 
Contrary to statements mode the sperms of O hoi 
brooH are capable vmder certain conditions of pre 
servmg m the liody of the female their fertilising 
power from one year to another The sox of the 
generations produced m such conditions is under in 
vestigation — Maria De Cecco Application of ultra 
violet rays to the examination of fluorescent substances 
in plants in relation to certain phenomena of vegetable 
pathology 

Sydney 

Linnean Society of Niw South Wales Oot 31 — 
I M Mackerras New Australian Mydaidse (Diptera) 
Description of five new species one of JJtochltstug and 
four of M%Uinua and notes on other species J R 
Malloch Notes on Australian Diptera No 17 
The paper lontams notes on the Ceroplatinw (fam 
Myootophilidw) the genus Fachynerot some Asihdee, 
and some already described species of Oyclorrhapha — 
Rev H M R Rupp Notes on Coryaanlheg and some 
species of Pterostyha and Caladema — H J Carter 
Revision of Heatheats (CerombycidsB) together with 
description of a new genus and species of Buprestid«e 
Three now species (or subspociee) of Heatheaia a new 
species of Epanta and a new genus belongmg to the 
group Anthaxitee of the Bupreetidte are deecnbed — 
I V Newman Tho life history of Doryanthea excelaa 
(Corr ) Part 1 Some ecological and vegetative 
features and spore production The development of 
the flora] organs suggests the leaf shoot nature of the 
flower the carpels lowing very clearly the form of 
mvolute leaves The mioros^rrtngium suggests that 
of eusporangiate FiUcales D excelaa appears to bo 
primitive among the Amaryllidaoew 

WASHtNOTON D C 

National Academy of Sciences (Proo , Vol 14, No 10, 
Oot 16) — L Brillouin Is it possible to test by a 



NATURE 


36 


Januaby 6, 1929] 


direct expenment the hypotheBia of the spinning 
electron f Suppose that a beam of electrons enters a 
weak magnetic field nearly normally , the electrons will 
begm to move m spirals towards the pole of the 
magnet, and an electrode placed near the pole would 
collect the electrons If the electrons have an electric 
moment, the current to the electrode will drop sud 
dmly to half its value as the direction of the moident 
electrons approaches the normal to the magnetic field 
The experiment will be difficult to carry out — 
Benedict Castcn On the distribution law ui loosdly 
rapidly fluctuating fields which are steady when 
averaged over a sufficient time mterval In determm 
mg the time average electrical potential round the 
nucleus of a heavy atom, the use of the statistical 
distribution law of an ideal gas in a steady field is not 
justified , a ‘ correlation jiotential ' must be used — 
Frank Peat Goeder The crystal structure of potas 
Slum sulphate A quantitative three dimensional 
structure is proposed which mves diffraction effects m 
good agreement with those observed in X ray powder 
jihotographs — Carl Barus Further experiments in 
imorobarometry — Jos E Henderson aud Elizabeth 
R Laird Reflection of soft X rays The ourvea 
showing the relation between percentage reflection 
from glass and glancing angle have no d^ontinuity 
corresponding to a critical angle and total reflection 
such as IS found with short wave length X rays The 
results can be explamed by takmg Into account the 
absorption — Mabel K Slattery Fluorescence and 
sohd solution Small quantities of uranium dissolved 
m fused alkah fluorides gives brilliant and resolved 
fluorescence sjiectra at the temperature of liqmd air 
It seems that the uranium goes into uiuform sohd 
solution, replacing an atom of the alkali element hero 
and there m the crystal lattice, and produces no 
measurable change therein — E C Kemble and V 
Guillemin, Jr Note on tho Lyman bcuids of hydro 
gen — Lee A DuBridge Systematic variations of the 
constant A in thenmomo emission A form of the 
Richardson Diishman equation is developed in which 
the observed variations of A can be ascribed to a small 
temperature variation of the surface work function — 
R C WilHsmion (1) The photoelectno long wav© 
himt of potassium vapour There appear to be two 
types of molecular ionisation, one without and the 
other with dissociation — (2) Emergent energy of photo 
electrons in potassium vapour — Edwin H Hall 
Elootno conductivity and optical absorption of metals 
An argument based on tho eisBooiated electron theory 
of conduction, namely, that conduction is partly by 
free electrons sharing the thermal energy but mamly 
by the mterohange of electrons m encounters between 
atoms and positive ions, the latter bemg naturally 
equal in number to the free electrons — Clyde E 
Kseler, Evelyn Sutcliffe, and E L Chaffee Adesonp 
tion of the ontogenetic development of retinal action 
currents m the house mouse Using tho mtaot un 
anaesthetised animal, it is found that the first visible 
TOtentud difference on illumination occurs on the 
13th 14th day after birth The reaction in young mice 
18 different from that in older amiraals, but it gradually 
takes on the adult form — L C Dunn A fifth allelo 
morph m the agouti senes of the house mouse — 
G A Miller Determination of all the groups which 
contam a given group as an invariiuit sul^^up of 
prime mdex — Charles B Hadley Ckilour chamges m 
excised pieces of the mtegmn^t of Anoh* equMtne 
under the influence of hght Patches of dorsal skm 
of this Cuban luuad m phymologioal salt solution m 
direct sunlight change from green to dork brown in 
40 sec , and 12 geo,, after removal to the shade become 
green agam Similar changes occur in the hve animal, 
and also with the stimulation of excitement, but much 
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more slowly As regards the excised skm experiments, 
the melanophoree must bo capable of expansion and 
contraction when isolated from the action of hormones 
and the nervous system , possibly impulses are re 
oeived from end organs left intewt m the skm, or hght 
may have a direct effect on the melwiophores 
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Mr Ormsby-Gore and Tropical 
Development 

T he attnbutea of a true research worker are 
high intellectual endowment a desire for 
knowledge a capacity for accurate observation and 
selection of relevant facts and data a mmd un 
biased by preconceived ideas, sound judgment, 
and breadth of vision We rarely associate such 
a combination of quahties with our pohticians 
Special pleadmg is the enemy of truth Occasion 
ally however, even a politician may free himself 
from the shackles of political expediency, and put 
the general mterest before self interest mankind 
before country, and country before party To distil 
the essential wisdom from the heterogeneous in 
gredients of party controversy requires the courage 
of statesmanship the penalty of which is not 
infrequently loss of office and political obhvion 
For office is a party spoil 
These reflections savour of the platitudmous but 
they are occasioned by reading the remarkable 
report (Cmd 3236 , London H M Stationery Office) 
on his visit to Malaya Ceylon, and Java which 
the Parhamentary Under Secretary of State for 
the Colomes, Mr Ormsby Gore, has just completed 
for presentation to Parhament This is the fourth 
report of its kind based on personal visits for 
which Mr Ormsby Gore has been partly or solely 
responsible In 1022 he accompanied his pre 
docessor in office (Mr Edward Wood now I^rd 
Irwm) to the West Indies and British Guiana 
Two years later, Mr J H Thomas then Colonial 
Secretary made him chairman of the Parhamentary 
Commission which visited East and Central Africa, 
and in 1926 he made a tour of the four British 
Colomes in West Africa In the course of these 
tours alone, therefore, he has formed direct per 
sonal contact with the most of the dependencies 
the affairs of which fall withm the scope of his 
ministerial responsibihty His personal acquamt 
ance with the countries of the Empire does not 
end there, however Before the War he visited 
South Africa and Bhodeaia and during the War 
he served m Egypt, later as mtelhgence officer m 
the Arab Bureau, and Anally as Assistant Pohtioal 
Officer m Palestine Probably no other minister 
has been able to bring to bear upon his ta^ such 
comprehensive first hand aoquamtanoe with our 
non self govermng dependencies and the mandated 
temtones for which we are responsible 
Had such tours been made solely with the object 
of obtaining first hand information for faoihtating 
Mr Ormsby'Qore’s own work at the Colonial 
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Office, they would have been amply justified 
Fortunately, he has a wider conception of his 
responsibilities The knowledge he has gained he 
puts at the disposal of us all He tells us freely 
what opinions he has formed, what modifications 
in pohcy he would advise He gives us facts with 
strict impartiality He expresses his opinions with 
no attempt at dexterous ambiguity, jmd certainly 
with no air of infallibility On the contrary, he 
mvites cntioism, havmg first provided us with the 
necessary knowledge upon which to base it These 
ore the methods of the research worker, the methods 
which make for progress They are certainly the 
only methods which will ensure that colonial 
development will prooeed on right Imes 

In each successive report on British colonies, 
Mr Ormsby Gore has advanced his claim to be 
considered a research worker, not, it is true, as 
an original mveetigator in a specialisod branch of 
science, but m the wide and complex fields of 
human relationships and the relation of man to 
hiB environment In these four reports on the 
colonies are set out with adimrable olanty, com 
pleteness, and m due perspective, the multiphoity 
of problems confrontmg our colonial governments, 
together with what has been done towards their 
solution wd what still remains to be done, what 
could have been done had our existmg knowledge 
been properly brought to bear upon them, and 
problems which are likely to make the greatest 
demands on our research workers Considered as 
a comprehensive whole, these reports constitute a 
great achievement They can, with sincerity and 
truth, be described as a monumental and mag 
mfioent research 

In the mtroduction to his report on Malaya, 
Ceylon, and Java, the occasion of this review, 
Mr Ormsby Gore rommds us that " Bntish pos 
sessions m the tropics are at widely different stages 
of development, but each and all have many 
problems m common, and each has something to 
learn from the expenenoe and practice of others ” 
Accordingly, in this, as m previous reports, he 
concentrates on particular features , for example, 
the state of agriculture and animal husbandry, 
public health, education, forestry, and transport, 
hoping that their study by the comparative method 
may reveal facts and suggestions which may prove 
useful to other oolomes A separate chapter is 
devoted to rubber , first, because it is the pnnoipal 
eoonoihio crop of Malaya , and, secondly, to com- 
ment on the results of the Stevehson scheme of 
restriction of output of this commodity All these 
subjects possess a special mterest for scientific 
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workers, and m dealing with each of them Mr 
Ormsby Gore lays stress on the contributions which 
science has made or can be expected to make to 
the development of the services or mdustnes with 
which they are related 

Not the least valuable parts of the report are 
those dealmg with geograjJuoal, historical, and 
economic facts relatmg to the colonies They 
cannot fail to mterest anyone with the slightest 
desire for knowledge of conditions of tropical life 
They are presented also in such a way as to fix 
outstanding facts m our minds British Malaya, 
we are told, covers a total area a httle lees than 
that of England Its total population is to-day 
probably about four milhons The Dutch Colony 
of Java, climatically resembling Bntish Medaya, 
covering a smaller area, contains a slightly larger 
population than England, although most of the 
Javanese (the Handbook of the Netherlands East 
Indies gives the proportion as more than 70 per 
cent) are engag^ m farmmg Practically the 
whole of Java is under cultivatioUtk whereas the 
greater part of the Malay peninsula is still virgm 
forest, and a large proportion of the food supplies 
for its inhabitants has to be imported Yet, 
although the population density of Java is eleven 
tunes, and its actual population nearly ten tunes, 
that of Bntish Malaya, its overseas trade is less 
than that of the Bntish colony For 1926 the im- 
ports of Bntish Malaya were valued at £1 17,000,000, 
and the overseas exports at £147,000,000, the 
corresponding figures for Java bemg £72,000,000 
and £131,000,000, all figures being exclusive of 
bullion and specie “ These remarkable totals [for 
Bntish Malaya] exceed those of the total external 
trade of the whole of the rest of the Colonial de- 
pendencies put together The value of exports per 
head of the population of Bntish Malaya for the 
last two years has exceeded that of any other 
country m the world, and is higher even than the 
figure for New Zealand, which leads the self- 
governing Dominions m this respect ” 

Tm and rubber are the two factors determining 
this result for Malaya “ In 1927 nearly half the 
world’s tui supply was mmed m Malaya, and about 
70 per cent of the supply of refined tm was shipped 
from the smelting works m Smgapore and Peiumg ” 
The net export of crude plantation rubber from 
Malaya m 1027 was 240,000 tons, representmg 
more than 42 per cent of the total exports of rubber- 
produemg countnes Soil fertility is the mam 
factor determining the high population density of 
Java The mountam region in Java oonaists 
entirely of volcanic rocks which disintegrate 
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rapidly m the warm, humid climate, and thneby 
ennoh tile soil There are other oontnbutory factors 
to be taken mto account The pirates of the Straits 
may have for centuries deflected Indian and Arab 
traders and settlers from Malaya to Java, while 
the efficiency of the Dutch colonial scientific and 
techmoal services in Java has resulted m vastly 
moreased jaelds per acre and facihtated population 
morease “ The island of Java," says Mr Ormsby 
Qore, " affords the most remarkable example m 
the world to day of the apphcation of science to 
the development of the tropics ” Obviously, 
neither piracy nor science can have been of great 
importance m comparison with the natural fertihty 
of the soil m the determination of Java’s high 
population density If they had been, we should 
expect Sumatra to have a much higher density of 
population than Bntish Malaya, whereas it is only 
slightly higher 

Nevertheless what the Dutch have accomplished 
m Java by the application of science should provide 
much food for thought for all our colomal govern- 
ments, and even India The yield of noe per acre 
m Java is a httle more than double that of Bntish 
India Last year (1928) Java expected to produce 
nearly throe milhon tons of sugar from less than 
half a milhon acres of land Smoe the estabhsh 
ment of the sugar mdustry in Java, about the 
middle of the last century, the yield per acre has 
been mcreased sixfold Java is now the highest 
sugar producer per acre m the world, and owes its 
position to the apphcation of plant genetics and 
soil science The success of the cmchona (quinme) 
industry, a virtual monopoly in which is held by 
Java and Sumatra, has been due almost entirely 
to very stnot scientific controls The problems 
presented to the Irrigation Department m Java 
are some of the most difficult that have ever been 
presented to hydrauhc engmeers, Mr Ormsby Gore 
informs us but they appear to have solved most 
of them As an mvestment it [the Irrigation 
Department] has repaid the Dutch East Indies 
very handsomely, and assuredly it is an outstanding 
example of the benefits which western science and 
techmoal skill can offer ’’ In Buitenzorg, in Java, 
there are the famous tropical plant research station 
mid a niunber of other mstitutions with which more 
than a hundred scientific workers are associated 

All research for the Dutch East Indies, however, 
18 not centralised m the government research m 
stitute at Bmtenzorg The plan of special research 
institutes, the activities of which are centred m a 
particular crop, as advocated and put into effect 
by the Howards m India, has been in existence for 
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a number of years m Java “ The pivot of the 
sugar mdustry m Java is the great sugar research 
station at Paaoerean m East Java,” the finest of 
its kmd m the tropics It has been supported en 
tirely by the mdustry from its mception Six other 
separate agricultural research stations, ‘ proof 
stations ” as they are called, are mamtamed by 
the Algemeen handbouw Syndicaat ’ or General 
Planters’ Association, entirely by private subsonp 
tion and voluntary levies There are a Tea Re 
search Station at Buitenzorg staffed by mne 
European scientific workers , a Rubber Research 
Institute also at Buitenzorg, also with nine workers , 
a coffee ‘ proof ’ station at Malang m East Java 
with eight , the Besoeki Proof Station at Djember, 
East Java for tobacco, rubber, and coffee, with 
five Europeans , a quuune station at Tjmjiroean, 
m the Preanger Highlands, West Java , and a small 
general proof station at Salatiga, near Samanmg, 
Central Java 

Having been given the opportumty to make 
himself personally acquainted with the work of the 
Dutch admmistration and Dutch scientific workers 
m Java, noting that the greatest advances m 
the rubber-planting mdustry have been made by 
the Umted States Rubber Plantations and the 
A V R 0 S Rubber Experimental Station m Sum 
atra, that Malaya has a handicap of ten years to 
make up m the scientific study of budgrafting and 
related problems of the rubber mdustry, that “ the 
share of Malaya and Ceylon m total world exports 
of crude plantation rubber has fallen from 70 per 
cent m 1922 to 62 jier cent m 1927, while the 
Dutch East Indies have moreased their share from 
26 per cent m 1922 to over 40 per cent m 1927,” 
that “ Malaya is behind Java m the use of wireless 
telegraphy and telephony, and its ordinary tele 
phone system is not nearly so complete or far 
reaching ’’ Mr Ormsby Gore finds the cause m 
the Bntish administration services His attitude 
18 reflected m the following comment on the re 
crmtment of administrative officers for these 
colomes The examination seems still to attract 
m the main those who have specialised at the 
Uraversity m olasBios or pure mathematics In 
the tropics, especially m tropical areas m process 
of rapid economic development, sound basic know 
ledge of natural science, biology as well as physios 
and chemistry, is of ever mcreasmg sigiufioanoe The 
administrative officer has to fit m and co operate 
with a large vanety of technical officers, and 
he should have some idea of the nature of the prob- 
lemst which confront the latter, who often looks upon 
him as a member of s^or and pivotal service ’* 
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Neurology and Psychology 
Bratn and M\nd or the Nervous System of Man 
By Prof R J A Berry Pp xu + 608 (New 
York Tho MaomiU&n Co , 1028 ) 31« 6<f not 

I N the opening chapter of this interesting book 
IS introduced the mam theme of the whole 
volume the neuronic arc is the basis of all nervous 
activity, whether the simple purposive reflex or 
even the human cerebral processes associated with 
thought, memory, and reasoning Neuronic arcs 
are formed by chains of neurones or nerve cells 
functionally connected by synapses The neurone 
IS therefore the unit of nervous activity This 
theme dominates the whole book, and it is m entire 
agreement with experimental findmgs 
For more than four hundred pages the morpho- 
logy and development of the nervous system is 
dealt with m a systematic manner Smce this part 
of the book closely resembles moat books on the 
anatomy of the nervous system, there is no need 
to consider it m detail We doubt the iitihty of 
the oontmual publication, in books of this type, 
of much of the detailed anatomy of those parts of 
the nervous system concermng the function of 
which we are almost entirely ignorant, for it seems 
to cause a rather large break m the real matter 
in hand There are numerous diagrams, some of 
which are very illustrative, and also short accounts 
of the physiology of the various parts described 
Unfortunately, Prof Berry has not taken sufli 
cient account of the more recent advances m the 
physiological knowledge of the nervous system 
This IS particularly evident m his chapter on the 
nerve impulse, where one finds his use of the term 
‘ nerve energy ’ very vaigue and somewhat mis 
leadmg With our present conceptions of the 
ph 3 rsiology of the nervous system, such a term is 
bettor not used at all We notice with approval 
that tho histology of the cerebral cortex is dealt 
with clearly and fully Prominence is given to the 
division by Watson of the cerebral cortex mto 
three layers — infragranular, granular, and supra 
granular The infragranular cortex is stated to be 
the bram of the ammal and sexual instmcts, the 
granular of reception and storage of impulses, and 
the Bupragranular of control, inhibition, and reason 
While Bolton and Watson have adduced mnob 
evidence in support of this, we regard it as by no 
means proved, and, especially in the association 
areas, it seems possible that all parts of the cortex 
are oimoemed m the higher cerebral functions of 
control and reason This division of the brain into 
layers of different fimotion is periiaps no more 
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absolute than the older division of it mto function- 
ally distmct areas 

In this and other places it is regrettable that 
Prof Berry does not distinguish more clearly be- 
tween facts and theories The assignment of the 
function of ‘ storage of receptor impulses,’ » e the 
basis of memory, to the neurones of the granular 
layer is interesting, but requires experunental sup 
port Prof Berry does not tell us how this storage 
occurs, and the idea seems opposed to our physio- 
logical knowledge The usually accepted theory 
of memory is that a modification m the so-called 
synaptic resistance is produced by the passage of 
impulses, and this change may be of long duration 
if sufficiently mtense This can scarcely be termed 
a ‘ storage of impulses ’ There are also specula 
tions on the functions of other cells of the cortex 
It 18 mterestmg to see the correlation of tho de 
velopmental thickening of the cortex, and especially 
the myehnation of the white matter with the data 
of Berry and Porteous on the morease m the cerebral 
capacity of the living child 

In the second part of the volume, Prof Berry 
attacks the problem of the correlation of the 
morphology of the cerebral cortex with psychology 
We agree with his msistence that psychology should 
be considered m relation to the structure of the 
brain, but we are not convinced that this has been 
successfully accomplished For success to be at 
tamed, a much more precise knowledge of the 
detailed structure and function of the cortex is 
necessary, and that can only be obtained by years 
of patient research The work of Pavlov on the 
cortex 18 of especial importance, yet it finds but 
scant mention m this book Until our physio- 
logical knowledge is greatly added to, structure can 
bo of httle assistance in the elucidation of psychio 
processes The difficulties are brought before us 
by tho obscuntiea of many of the passages m some 
parts of this section 

On the psychological side Prof Berry remmds 
one somewhat of MoDougall, and his criticism of 
Freud is healthy and stimulating For the most 
part it 18 just sound common-sense correlated with 
neurological knowledge There is no doubt that 
we must agree with Prof Berry’s mam theme — no 
neurone, no mmd — and it is also oertam that the 
mdividual who possesses less than a oertam number 
of cortical neurones cannot be expected to be 
normal m behaviour We are not convmoed, how- 
ever, that one can go further than this and say 
that mtelhgence is proportional to the number of 
cortical neurones As yet, our knowledge erf the 
functioning of the oortioal neurones is not precise 
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enough to allow of anything except vague suggee- 
tions regarding their behaviour m mental pro 
oessee, and, until our knowledge u more profound, 
mere numenoal value la an unknown factor Ab 
P rof Berry himself states, the data brom histo 
logical examination of cerebral cortices and from 
head measurement are only definite m extreme 
oases One must bear m mmd all those finer 
gradations m oonduotion from one neurone to 
another m the spinal cord, as found by Shemngton 
and others, and consider the possibihty that in the 
cortex the gradations are even more delicate and 
more variable In such a comparatively simple 
region of the nervous system as the spinal cord, it 
would be absolutely impossible to form any idea 
of the peculiantiea of the reflexes elicited from it 
idter the most careful macroscopic and microscopic 
examination One must realise how crude our 
technique is The mdex of ohromatolysis on which 
the author places emphasis is by no means certain 
m mterpretation It seems unlikely that Nissl 
bodies are the source of the so called nerve energy , 
most likely they are reserve food m the neurone 
Takmg mto account all these extreme difficulties, 
for there is no doubt that the human cerebral cortex 
18 the most difficult problem man will ever face, one 
cannot help feeling that Prof Berry has done well 
to get, m these days, so far as he has In those 
mterestuig senes of testa for mentally deficients, 
he has given us somethmg of real value, for the 
high grade ament is a very senous menace to 
society, and his early detection and control a matter 
of the greatest moment The author’s large ex 
penenoe of more than 16,000 oases places him 
m a position to speak authontatively on that 
subject He lays due stress on the fact that, 
while bram capacity is a useful test, it must 
only be used as an aid to diagnosis m combina 
tion with other tests It is only after the applica- 
tion of all the tests desonbed by the author that 
any attempt at diagnosis can be made 
A careful perusal of this part of the book makes 
one aware of the difficulties of diagnosis which 
must occur m many cases, and the imperative need 
for a special training m the subject The majority 
of the medical profession are sadly unfamiliar with 
the diagnostic methods for high-grade amentia 
The importance of a diagnosis is stressed by Prof 
Berry, for mvestigations have shown that a large 
proportion of criminals and other anti social m- 
dividuals are made up of high-grade aments In 
other high grade aments there is the development 
of various neuroses and psychoses doe to an in- 
competent brain being unable to cope with the 
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stresses of modem life The early diagnosis of 
high-grade amentia would enable the mdividual to 
be brought up m a suitable environment to the 
advantage both of himself and of the community 
We can only wish that medical men, social workers, 
and educationists were familiar with the problem 
presented to society by the existence of high-grade 
amentia, and, above all, with the methods of attack- 
ing that problem We cannot do better than to 
recommend them to read at least the last few 
chapters of this mterestuig book 
A more complete bibhography and more numer 
ous references m the text would be an improvement 
Some useful reference tables and a good mdex com 
plete this attractively published volume 

J C EcciiBS 


The Works of Roger Bacon 

(1) Opera hactenua tnedita Rogert Baconi Faact- 

ctdus VI CotnpUus Fratrts Rogert, accedutU 
Compotua Robertt OrosaecaptlM Ltncolntensia 
Eptacopt, Maaaa Compotx Ahxandn de Villa Det, 
nunc pnmum edidit Robert Steele Pp xxvm 
+ 302 1926 Faaciculua VII Queatumea aupra 
Undeexmum Prtme Phxhaophxe Anatotelxa, nunc 
pnmum edidit Robert Steele collaborante Ferdi 
nand M Delorme, 0 F M Pp xu + 160 1926 

Feueiculua VIII Queatumea aupra libroa qnaluor 
Phyauxrum Anatotelxa, nunc pnmum edidit 
Ferdmand M Delorme O F M collaborante 
Robert Steele Pp xxu + 284 1928 Faaaculua 
IX Dt Relardaiume Acadenttum Senectutta cum 
(d%%a opuaculta de rebua medvctnalxbua, nunc 
pnmum ediderunt A G Little, E T Withmgton 
Pp xhv + 224 1928 (Oxford Clarendon Press , 
London Oxford University Press ) 

(2) The Opua Majua of Roger Bacon By Roger 
Bacon A Translation by Robert Belle Burke 
Vol 1 Pp xm + 418+4 plates Vol 2 Pp 
vi + 419 840 + 4 plates (Philadelphia Um- 
versity of Philadelphia Press , London Oxford 
Umversity Press, 1928 ) 42« net 

T here has recently appeared a whole senes of 
important works on Roger Bacon Smce 
1926, four parts of the “ Opera hactenus inedita 
Bogen Baoom ” have been issued from the Claren 
don Press, and now an English translation of the 
“ Opus Majus ” appears, m two large tomes, from 
the University of Pennsylvama The tune is 
approaching when we shall be able to form a 
balanced judgment of Roger from a survey of all 
his works In the meantime we must be content 
to consider these wcffks separately 
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(1) Mr Robert Steele le reepOiuible, in part or 
m whole, for three out of the four volumes which 
the authontiee of the Clarendon Press euphemistic 
ally describe os ‘ Pasoicuh ’ The smallest of these 
dimmutive works contams some 170 closely pnnted 
pages The largest can only be completely studied 
by those who survive to the three himdred and 
thirtieth page ‘ There were giants in those 
days ’ Somethmg more than ordmary enthusiasm 
is needed to sustain a man through years of such 
heroic labour as the preparation of these volumes 
imphes Mr Steele has a standmg m work of 
this kmd that places him above onticism We 
shall content ourselves by placing before the reader 
some abstract of the results of his labours and of 
those of his colleagues 

Fasciculus VI deals with the “ Compotus ” of 
Roger " Compotus ’’ is the science by which time 
IS reckoned The need of such studies arose from 
the difficulty of combming a lunar calendar with a 
solar, smoe the lunar month and solar year are 
incommensurable In the Middle Ages the matter 
assumed pressmg importance, because of the stress 
laid on the fixation of the dates of the Church 
festivals, and notably of Easter A number of 
works were produced on the subject, among which 
that of Roger takes an important place Of it 
Mr Steele rightly says that 

“ The outstanding merit of this work, written at 
a time when Bacon was undoubtedly passmg through 
a period of dejection, is that it forms a complete 
treatise on the calendar , it is a masterly exposition 
of what was known about the measurement of time 
at a period when astronomical observation with the 
naked eye had been pushed to its farthest pomt, 
and reduced to tables of great accuracy It gives 
also on account of the history of the subject much 
fuller than is to be found m any of the earher 
authors, embodying the knowledge of its time 
Lastly, it 18 m itmlf a masterly and complete, 
though tacit, exposition of all the evidence against 
the assumptions of the ecclesiastical calendar , 
only towards the end of the treatise, when Bacon 
has summed up, does he allow himself to give free 
vent to a onticism where more cautious waters hod 
been silent ’’ 

Fasciculus VII is produced by Father Delorme 
m oolbiboration with Mr Steele It consists of 
Roger's lecture notes on the book which we now 
describe as the twelfth — ^not eleventh, as Roger 
calls it — of the “ Metaphysioa ” of Anstotle A 
study of it had been incorporated by the late Prof 
Duhem m his magnificent treatise, '* Le Systhme 
du monde ” Book XII of the “ Metaphysioa ” 
IS not of importance for the history of science, and 
th^ mam mterest of Roger’s work on it is the 
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evidence that it provides for the souroea of his 
knowledge It is well known that in his day the 
chief versions of Anstotle available had been 
rendered from the Arabic The book shows, 
however, that Roger rehed also on a very ancient 
version of Aristotle’s “ Metaphysioa,” rendered 
from the Greek This is a point of more importance 
for the history of thought than might at first be 
supposed 

Fasciculus VIII is also the joint product of 
MM Delorme and Steele, and shows that for the 
“ Physics,” as for the “ Metaphysics,” Roger was 
using an ancient translation direct from the Greek 
The treatise does not mcrease our estimate of Roger 
as an exponent of the experimental method, though 
it 18 of importance for the history of medieval 
philosophy It must be remembered that the 
“ Physics ” of Anstotle scarcely deab with that 
subject as now understood, but with theoretical 
considerations that received no expenmental proof 

Fasciculus IX is the jomt pcpfluction of Mr AG 
Little and Dr Withington,',JiSfid deals with the 
medical treatises It is pr^iooed by a valuable 
introduction There is no doiffit of the importance 
of these treatises to the student of medieval 
thought, but we look for something higher from 
Roger Hero is his editor’s estimate of these works 

” We must admit that the Epistle and treatises 
on old age are a gnovous disappomtment 
They show close dependence on authontiee 
he might have known were at best second hand, a 
sunple faith m the marvellous power of remedies, 
most of which had been used for oentunes with no 
remarkable results, and sometimes a pretence of 
secret knowledge which remmds us painfully of the 
alchemic quaolu 

" Perhaps the best that can bo said is that within 
twenty years of Roger’s death, the greatwt 
physician of the age, Amald of Villanova, might 
have been seen dili^ntly perusing one of these 
treatises, the lAber de ConaerveUtone JumrUviie, imd 
workmg it up mto another treatise which he 
then d^oat^ as an on^al work to King ^bert 
the Wise of Naples and Jerusalem ” 

Nevertheless, one of the treatises here pnnted 
(” Deerronbus medioorum ”) contains perhaps the 
most forceful statement that Roger has made os 
to the nature of the expenmental method It may 
be translated thus 

" Since science is sure knowledge of truth, and 
smoe argument chnohes truth but does not exclude 
doubt, no certitude is produced thereby till expen- 
enoe is added And anyone finds this to be so m 
countless matters 

” Thus though the first proposition of Euclid is 
most powerfully demonstrated when it is said tiiat 
all Imes from the centre to a oiroumferwioe are 
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equal, and that each aide of a tnangle conatruoted 
on a ^en line has that relation to it, and they we 
therefore equal to one another, the mind of the 
hearer does not come to rest in the truth till he 
have expenenoe of the figure of two interseotine 
oiroles, with two Imes drawn from the point ot 
intersection to the ends of the given hne, and not 
even then does he have absolute assurance unless 
he goes on to get definite expenenoe by measure- 
ment 

“ So, however much one should prove by argument 
to one without expenence that a mamet attracts 
iron, and that such attraction would be possible 
in Nature, yet the man would never get assurance 
of it without expenenoe For we neither care so 
much for authonty nor for reasoning ad hoc as for 
expenence, and then the mind comes to rest ” 

(2) Undoubtedly the most important work of 
Roger 18 the “ Opus Majus,” on which, more than 
any other, his reputation is based It is too much 
to hope— or at least it is too much to bebeve — ^that 
many will read the entire works of Bacon m their 
origmal Latm But, despite modem detraction, 
Roger does take an important place m the history 
of philosophy, and it is therefore important that 
hia leading work should be translated mto English 
Mr Burke has, on the whole, done his work well 
The scientific readet may rely upon the general 
sense of his version There are indications that m 
places he is less acquamted with medieval usage 
than Mr Steele and his collaborators m the “ Opera 
hactenus medita ” That standard, however, is a 
very high one, and the ‘ book ’ is, m any event, an 
extremely useful addition to the library of the 
history of science 

Roger was a medieval, and his best pomts are 
buned in a mass of verbiage Lest the reader miss 
^ fine statement of the nature of the experimental 
method, with which he introduces Part VI , we here 
quote it 

“ Having laid down fundamental prmoiples of 
the wisdom of the Latins so far as they are found 
m language, mathematics, and optics, I now wish 
to unfold the prmoiples of experimental science, 
since without expenenoe nothing can be sufiSciently 
known For there are two modes of aoquinng 
knowledge, namely, by reasoning and experience 
Reasonmg draws a conclusion and makes us grant 
the conclusion, but does not make the conclusion 
certam, nor does it remove doubt so that the mmd 
may rest on the mtmtion of truth, unless the mmd 
discovers it by the path of expenence , smoe many 
have the arguments relatmg to what can be known, 
but because they lack expenence they neglect the 
aiguments, and neither avoid what is haiwul nor 
follow what IS good For if a man who has never 
seen fire should prove by adequate reasoning that 
fire bums and injures thh^ and destroys them, 
his mind would not be satis&d Hieteby , nor would 
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he avoid fire until he placed his hand or some 
combustible substance in Hie fire, so that he might 
prove by expenenoe that which reasoning tau^t 
But when he has had actual expenenoe of com 
bustion his mmd is made certam and rests m the 
full light of truth Therefore reasonmg does not 
suffice, but expenence does ” 

Chablbs Sinqbb 

Preservation of Animal Remains 

Rezenie W\TbeUierlexchen und xhre paldobtologtache 
Bedmtung Von Prof Dr Johannes Weigelt 
Pp XVI + 227 + 38 Tafeln (Leipzig Max Weg, 
1927 ) 24 gold marks 

H ugh miller, viewing the hundreds of 
complete fossil fish which lay on a smgle 
bedding plane of the Old Bed Sandstone, speculated 
on the causes which had led to so vast an accumula 
tion, and on the repetition of this phenomenon at 
intervals throughout this senes of rocks The 
problem he then propounded is still unsolved, and 
to It have been added those which are presented 
by the bone beds m the Pontian of Pikermi and m 
many other horizons and looahties 

It 18 most difficult for any geologist whose 
expenenoe of the world does not extend beyond 
western Europe to conceive any conditions under 
which such masses of dead hsh or dead mammals 
can have been brought together Even the hterature 
of geology gives httle help Thus Prof Weigelt's 
excellent book should prove most stimulating to 
geologists, and especially to those vertebrate 
palaeontologists who have to determine, as all must 
for their own satisfaction even if they do not 
publish their speculations, the conditions imder 
which the ammals with whose remains they are 
dealing hved 

Prof Weigelt gives an account of all those 
changes which go on m the body of a vertebrate 
after death, and explams the events which may 
produce a carcase like those which are preserved as 
the Trachodon mummies He then discusses those 
causes of death which are likely to affect large 
numbers of mdividuals at the same tune, or to bring 
smgle creatures mto positions where their remains 
have an exceptionally favourable chance of being 
preserved He records death through volcamc 
activity, poisonous gases, praine and forest fires, 
drowning, bemg mired m mud or qmcksand, by 
floods, hunger and thirst, by hunters both human 
and other, by ice, snow, and mere cold The last 
IS illustrated by a remarkable case at “Smithers 
Lake ” in south-west Texas This shallow lake, 
1600 acres m extent, is partly artificial, a dam 
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hAying osuaed it to spread over a forested area, 
killiog all the trees , their stumps remain tn ntu, 
and their twigs and branches are carried about by 
currents On Dec 18, 1924, the air temperature m 
this looahty had a maximum of 80° F and a 
minimum of 68° F , next day the maximum was 
68° F and the minimum 23° F , whilst on the two 
succeeding days the temperature never exceeded 
the freezing point This frost killed thousands of 
alligators, tortoises, and gar fish (Leptdosltua) In 
the February and March following the bodies of 
these animals had been collected into one area by 
currents and there lay m shallow water, which 
afterwards dned up Prof Weigelt publishes 
many excellent photographs of these victims which 
afford most accurate parallels to the appearances 
shown in fossil ganoid fish 
The numerous plates which illustrate the book 
will bnng vividly before the reader conditions which 
are famlhar to who have travelled in and regions 
but are scarcely appreciated by those who have not 
enjoyed such an experience 

The book should jirove mterestmg to zoologists 
m general, as well as to those paleontologists to 
whom it IB specially addressed 

DM8 Watsow 


Euclidean Geometry 

The FoundaitoM of Euduiean Oeometry By 
Henry George Forder Pp xn + 349 (Cam 
bndge At the Umversity Press, 1927 ) 26* net 

I T 18 interesting to compare the attitudes of the 
two most recent writers in English who deal 
with Euchdean geometry Sir Thomas Heath, m 
the second edition of his three volume translation 
of the “Elements” (Cambndge, 1926), reiterates 
his opuuon that Euchd " remains the greatest 
elementary text book m mathematics that the 
world IS pnvileged to possess ” , Mr Forder, in 
the book under review, emphasises the fact that 
“ many flaws have been noticed in his treatment 
during the two thousand years that have elapsed 
smoe his work was written ” The two points of 
view are, of course, not m the least contradictory 
Indeed, Sir Thomas Heath is careful to pomt out 
that “ much valuable work has been done on the 
continent m the mvestigation of the first prmciples, 
including the formulation and classification of 
axioms or postulates which are necessary to make 
good the deficiencies of Euclid’s own exphcit 
poBtulates and axioms,” and not the least valuable 
part of his great work consists in his notes and 
commentaries on research on the axiomatic side 
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Mr Forder is mainly concerned with foundations, 
and his book will go far to remove the reproach 
impUed in the words on the continent ” m the 
passage quoted Having laid down his foundations, 
he goes on to erect his edifice of elementary geo- 
metry, remarking that “ scarcely one proof m any 
school text will survive a critical examination” 
Sir Thomas Heath would probably agree (cf his 
original preface, loc oit , vol 1, pp v vi) 

It IS somewhat remarkable that no one before 
had written a “ connected and ngorous ” account 
of Euchdean geometry comparable with Veblen 
and Young on projective geometry , the gap 
needed fillmg up, and Mr Forder has done it 
admirably Naturally, the result makes somewhat 
heavy readmg, and the temptation to ignore the 
advice “ to make sure that the full formal proof 
can be given ” m each case is very strong Still, 
the numerous ‘ notes,’ m smaller type and less 
formal phraseology, help to lighten the way along 

We begin with axioms of order, a three termed 
relation between pomts, and work up to deflmtions 
of the line, the plane, and the space (In par- 
enthesis, may we ask whether it was really necessary 
to introduce the homble verbs ‘ to collme ’ and 
' to coplane,’ and to abbreviate ‘ Theorems ’ into 
' Thos ’ ?) The next chapter uses these axioms 
to develop theorems on angles and order relations 
between rays from the same pomt Then come 
axioms of congruence It is mterestmg to com 
pare the author’s blunt dismissal of the method 
of superposition, “ this vicious method ” (p 91), 
with Sir Thomas Heath’s more courteous histonoal 
treatment (loc cit , vol 1, pp 226 ff) We are 
next given apphcations to the properties of circles 
and spheres which do not depend oq the parallel 
axiom , a new axiom concerning the intersection 
of two circles is necessary, and this m turn enables 
us to drop certam of the congruence axioms pre 
viously used 

Chap VI deals with parallel axioms, which 
distmguish Euchdean geometry from other geo- 
metries with congruence theories , various forms, 
diffenng in strength, are given and disoussed, 
with applications to parallelograms and a digression 
on proj eoti ve geometry The author then proceeds , 
on the basis laid down, to develop a theory of 
proportion, to prove Pythagoras’s theorem in a 
form m which there is no question of areas, to 
mtroduoe co ordinates and to consider oonstructiona 
possible with ruler and compasses, with some 
reference to Mascherom’s constructions with com- 
passes alone Still oontmumg on the same basis, 
we study the dissection of polygons mto triangles, 
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and 80 are ted to the areas of i>olygona and the 
volumes of polyhedra 

In C!hap xui a return is made to axiomatios , 
an axiom of continuity is added, and it is shovn 
how this enables us either to drop the congruence 
axioms or else to weaken the parallel axiom and 
drop some of the oongruence axioms , both schemes 
suffice for Euclidean geometry and are consistent 
and complete By way of appendix we are given 
an outlie of a different method of procedure m 
which congruence is taken as the only undefined 
relation between pomts, and finally an excursus 
on non-Euolidean geometries 

We congratulate the author and the Cambridge 
University Press on an excellent piece of work 


Our Bookshelf 

(1) BoUta Lee,' a Mtcrotomtat’a Vade Mecum a 
Handbook of ike Methoda ^ JUtcroacopic Anatomy 
Nmth edition, edited by ftof J Brontfi Gatenby 
and Dr E V Cowdry With the collaboration 
of Dr W R G Atkins, the late Prof Sir William 
Baylisa, J Thornton Carter, Dr Robert Cham 
bers, Dr W Cramer, the late Dr C do Fano, 
Dr Helen Pixell Goodrich, Dr J G Greenfield, 
Dr Reginald Ludford, G Paylmg Wnght, and 
Dr F W Ro^rs Brambell Pp x + 714 
(London J and A Churchill, 1928 ) 30s net 

(2) H%atolog%cal Technique a Guide for Uae in a 
Laboratory Courae in Hiatology By Dr B F 
Kingsbury and Dr 0 A Johannsen Pp vu + 
142 (New York John Wiley and Sons, Inc , 
London Chapman and Hall, Ltd , 1927 ) lls 
net 

(1) Thb new edition of this mdispensable work has 
beien enlarged, new sections have been added, some 
of the older matter has been omitted, and the names 
of new collaborators appear on the title-page Full 
accounts are given of the technique of tissue 
cultivation and of micro manipulation 
More care m editing would remove a few m 
consistencies we have noticed Thus a method for 
ripening hssmatoxylm solutions is described as 
having been “ re invented lately,” the reference 
given being dated ‘ 1912 ’ Both the spellmgs 
^methylen ’ and ' methylene- ’ blue occur m text 
and index , in the latter they are separated, and the 
pages referred to are for the most part distmot In 
fact, the all-important mdex would be the better 
for drastic revision, for as it stands it may be 
necessary to look up several headings to obtam the 
whole of the information on a particular subject 
A good instance of this is ‘ Acid ^ohsm ’ For full 
information on the uses of this dye several other 
headings must be consulted (e g Fuchsin, Acid , 
Saurefuobsm , Rubm S , etc ), as the page refer- 
ences given under each are for the most pwt 
different , i e they are not cross references 
(2) The second book is essentially a gmde to the 
fundamental methods of normal and pathological 
No 3089, VoL 123] 


histology as required by the medical and the 
biological student Fixation, sectiomng, staining 
and mounting, the microscope, and special methods 
for blood, muscle, nerve, etc , are all dealt with, and 
a final section gives methods for the mvestigation of 
mvertebrates m general The information appears 
to be adequate and accurate, and the book should 
serve the purpose for which it has been written 
R T H 

The Potato ita Hiatory, Varieties, Culture and 
Diseases By Thomas P Macintosh Pp xvi 
+ 264 + 11 plates (London and Edmburgh 
Gurney and Jackson, 1927 ) 12a 6d net 
PoTATOKS constitute one of the few foodstuffs m 
which Great Britain is still self supporting, and 
great advances have been made in recent years on 
various problems relatmg to their culture The 
growing menace of disease has directed attention 
to the classification and identification of the many 
varieties used in commerce, and, more recently, 
work in vims disease indicates a reason for the 
well known degeneration of stocks Questions of 
marketing and synonymous nomenclature are 
purposely omitted from this volume, but historical 
notes on the chief breeders and the vaneties intro 
duced by them are moluded 

Perhaps more than with any other crop, it is 
essential for all workers with potatoes, from what 
ever aspect, to have a thorough knowledge of the 
many varieties, and special attention is therefore 
devoted to their classification and to details of 
mtervarietal differences These are based on type 
varieties of the mam groups, and the variations in 
different parts of the plant are clearly and com- 
prehensively set forth and illustrated The tubers 
are classified in tabular form, based primarily on 
colour 

Under modem methods of cultivation, potatoes 
are usually grown between two cereal crops to 
gam the full benefit of their cleamng value, and 
they are the best of all crops in their response to 
artificial fertilisers As food they are chiefly 
valued for their high carbohydrate content, the 
proteins usually being ignored, but care is needed 
if they are fed uncooked to livestock Industnally, 
they are widely used for alcohol production (giving 
a residual cattle food), potato starch and flour, 
dextnne, glucose, and for dried potatoes The 
danger of attack by plant and animal pests is 
naturally great m such a universally grown crop, 
and virus, fungus, and bacterial diseases call for 
the utmost efforts of jpathological research workers 
Descriptive notes of some common commoroial 
vaneties, and a glossary of the more technical terms, 
conclude this most useful summmg up of modem 
work on potatoes 

The Fundamentals of Chemical Thermodynamics 
By Dr J A V Butler Part 1 Elementary 
Theory and, Applications Pp xi + 207 (Lon 
don Macmillw and Co , Ltd , 1928 ) 6s 
Th* author believes that the student of chemistry 
should become aoquamted with thermodnaamical 
methods at an early stage, and his book affords 
an elementary mtroduction to the underlying 
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prmoiplea and their applications It demands little 
mathematical equipment and is chiefly concerned 
witii cyclic processes All the nme chapters con 
elude with numerical examples to which, however, 
no answers are provided Nearly half the book 
deals with the applications of thermodynamics to 
electrochemistry, and m some cases the material 
has little relation to thermodynamics It is re 
grettable that the symbol S has been used m place 
of the correct notation for partial differentiation 
On p 39 the trcmsition pomt of rhombic to mono 
climc sulphur is given as 95 5° C m the text 
and 90 6° C m the fi^re In the consideration of 
gaseous reactions in Chapter v , the law of mass 
action IS deduced by using two equilibrium boxes 
This method of deduction does not correspond with 
any practical case and a better method is that used 
a few pages later for the maximum work, m which 
the problem is agam worked out m detail and the 
external work term is mtroduoed The book is 
clearly and carefully written, well printed, and is 
reasonably priced A second volume dealing with 
thermodynamical functions is promised 
Some, Queatuma of Muatcal Theory Chapter 3 
The Second String , Chapter 4 Ptolemy s 
Tetrachords , With an Appendix The Tierce 
tone Scale By Dr Wilfrid Perrett Pp iv + 
31 98 (Cambridge W Heffer and Sons, Ltd , 
1928 ) 5s net 

This is a contmuation of the author’s preceding 
chapters, " How Olympos found his New Scale ” 
and “ The Olympion,’’ published in 1920 The 
first of the new chapters is a technical and histoncal 
discussion of the problem of the second string of the 
enharmonic teti^hord, and Dr Perrett directs 
attention to the fundamental difference between 
the ancient and the modem practice of harmony, 
the Greeks apparently having no instruments con 
struoted to ^ve very deep notes, and the smgers 
forming their chorus being men, whose vocal 
enharmonic would have to be written m our bass 
clef The orchestration, mainly for harps and 
olamets, must have been a hght one, lymg mainly 
above the voice part — more like what we should 
call an obligato 

The second chapter gives a careful analysis of 
the tetrachords of Ptolemy and their relation to 
the Tablature Attention is naturally directed to 
the way m which we, accustomed to the Lydian 
mode, think of the scale as an uninterrupted series 
oi eight notes, whereas the Greek musician looked 
upon the octave as composed of two desoendmg 
ames of four notes, two tetrachords separated by 
a “ tone of disjunction " This view of the octave 
is still held in the Greek Church H D A 

Myiha and Legenda of the Polyneatana. By Johannes 
C Andersen 512+48 plates (London, 

Bombay and Sydney George G Harrap and 
Co , Ltd , 1928 ) 21s net 
Dr his preface Hr Andersen admits that m the 
field of Polynesian mythology his personal gleaning 
has been small He came too late m the fimd He 
has aocordingly availed himself freely of the work 
of Grey, of I^y Smith, and particularly of Elsdon 
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Best, to name some only of those to whom he makes 
full acknowledgment His own contribution to 
this survey is a runiung commentary and an abstract 
of legends not cited m full, which makes his book 
a survey of and guide to Polynesian tradition, 
culture, and bohef It is prefaced by a few general 
remarks on the physical character and lan^agee 
and present conditions of the Polynesian which, 
bnef as they are, give some back^und for the 
mam theme of the book 

The traditions of Polynesian migration receive 
due attention, as do the creation legends and those 
in which Mam figures The non specialist pubhe, 
for whom presumably the book was written, will 
find in its stones much that is beautiful as well 
as strange, while the folklorist whose mterest is 
general rather than specifically centred on Poly 
nesia will appreciate its value as a guide to onginal 
sources of information 

Progreaatve Trigonometry Part 1 NumtlrwU 
Trigonometry and Mensuration By Frederick 
G W Brown Pp x + 222 (London Mac 
millan and C!o , Ltd , 1928 ) 3a Qd 
A PBBViotrs work of this author, “ Higher Mathe- 
matics for Students of Engmeermg and Science,” 
has already been favourably reviewed m these 
columns, and the present volume will supply a real 
want m the introduction of trigonometry at an 
early stage of the mathematical course Mensura 
tion 18 naturally dealt with more fully than when 
this subject is merely mcluded m a text book on 
arithmetic The simple solution of a triangle is 
well treated Throughout there ore numerous 
examples of an mtorostmg and practical character 
In the last chapter mention is made of spherical 
tnangles 

The book covers the syllabuses m mensuration 
and numerical trigonometry of most school examm 
mg bodies, and a second part is m preparation 
which will deal with the trigonometry required to 
the end of a school course The whole should 
prove very useful 

Oedogy Manual an Instruction and Laboratory 
Manual for Beginners By Prof Richard Af 
Field Part 1 Physical Qeaogy Second e^tion 
Pp IX + 149 (Prmceton Prmocton University 
Press , London Oxford Umversity Press, 1927 ) 
12« 6j net 

The call for a second edition of this book withm 
a year mdicates that at least m the Umted States 
It has fulfilled a useful purpose Practical courses 
in geology m the universities of Great Bntam 
ptobably stand less m need of such external 
assistance, but most teachers will find that they 
can adopt some of the Prmceton methods with 
advantage 

The new edition is enriched with sections on 
the chemistry of rock mmerals and the essential 
characters of the sedimentary rocks, and there is 
a brief mtroduction to the study of economic 
geology The part of the book which deals with the 
mterpretation of maps remains, as before, the best, 
though Its appeal is necessarily to North America, 
except as regards the method of treatment 
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Letters to the Editor 

[The Editor does not hold kime^ reaponatble for 
opinxona eioprtaetd by hte eorreapondente Neither 
can he undertake to return, nor to correspond with 
the writers of, ryected manuscnple intended for this 
or any other part of Natubk No notice is taken 
of anonymous communioations ] 

The Transmlselon of Ultra-violet Light through 
Tracing Uloth 

Duhinu on xnvostigBtion of the effecta of ultra 
violet bglit on various tvpes of blue print paper, it 
was found that ultra violet light from a quartz mer 
ciiry vapour lamp passed through ordmary oommeroial 
tracing cloth (or luien) to an extent both unexpected 
and surpnsmg A number of tracmg cloths were 
obtained, and spectrograms were taken with three 
seconds exposure using a Hilger quartz spectrograph 
Specimens of various types of paper were also 
test^ m a similar mainner, and the results are shown 
m the photographs reproduced (Fig 1), and in the 
accompanymg tables 


Tbacino Cloths 


1 

Type of Srreen 

Ap^xlmute 
In mra 

Meih count 

,U V Umltln 
AntstrOm units 

A 

Excelsior 

0 070 

44 x44 

2226 

2636 (faint) 


Imjierial 

0 070 

47 x47 

i 2536 

! C 

Excelsior 

0 083 

47 x47 

2636 (famt) 

D 

Imperial 

0 081 

43 x4J 

2482 

E 

1 

Lion 

0 080 

41 x41 

2482 


Papbrs 


No 

ryp. of screen 

Ajijproiiimate 

,U V Umltln 
AnBitmm units 


None 


2226 

P 

Newspaper 

0 070 

3084 

Q 

Kraft paper 

0 101 

4339 (famt) 

R 

Wrapping paper 

0 077 

3126 

s 

Writing paper 

0 069 

3126 


' Thickness and the number of meshes to the centi 
metre do not seem to have much importance , the 
matenal itself seems to be translucent to ultra violet 
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hght On the other hand, experiments made with 
thermopile and galvanometer showed that the heat 
from the sun or from a red hot ball passed through 
the tracing cloth to a much less extent than through 
glass or vita glass 
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Heiem may he the usefulness of this discovery, 
because, whether m sunlight or m artificial ultra 
violet hght, it IS now possible to screen oft much of 
the heat and yet retain most of the ultra violet A 
smgle layer of tracing cloth, between wide meshed 
wire screens, can now replace curtains or blinds, and 
with this screen before an open sunny wmdow it is 
possible to enjoy the advantages of ultra violet hght 
without undue heat or glare, although the eyes should 
be protected Moreover, for oountrv cottages, oluoken 
farms, etc , it is now possible to obtam a cheap and 
effective substitute for the many glasses which have 
been manufactured to secure ultra violet light in the 
more beueflcial regions of the spectrum 

C H Young 

McGill Umversity, 

Montreal, Nov 22 


A New Band System of Carbon Monoxide 
In an attempt to photograph the so called spurious 
bands associate with the third positive carbon bands, 
on a 21 ft concave grating, my plates showed a bond 
at \3803 2 which was completely resolved under the 
dispersion I could also see some bands at XX3681 1, 
4126 0, and 4380 3 Good plates of those bands wore 
obtained m the first order of the grating Tlie band 
at \3081 I 18 completely mixed up with one of the 
spurious bands beginning at about X3694, and those 
at XX4126 0 and 4380 3 are to a more or loss extent 
similarly mixed up with the Angstrom bands at \\4123 
and 4393 respectively On the other hand, the band 
at X3893 2 is completely isolated The fine structure 
analysis of this band was therefore easily achieved 
It has been poasiblo also to analyse the fine structure 
of the hands at XX4126 0 and 4380 3, since tho struoturo 
of tho superimposed AngstrOm bands is definitely 
known No attempt has yet been made to analyse 
the band at X3681 1 as the structure of the spurious 
band superposing it is not known 
It has been possible to arrange these bands as 
follows 


■X 

0 1 

0 

1 


s 

27168 0(H) 
0881 1) 
27166 6 (0) * 

2M78 7 (H) 
(3808 S> 
26886-2 (0) 

24236 «(H) 
(4126 0) 

24248 1 (0) 

22823 4 (H) 
(4380 3) 

22880 8 (0) 


> CalculAtwl 


The final state is thus identical with that of the 
Angstrom bands Pine struoturo analysis proves the 
correctness of this arrangement, the (0 - 1), (0 - 2), and 
(0 - 3) bands having identical P'lj + 1 ) - P*(j) values 
with those for the respectively similar AngstrOm bands 

Each band consists of one P, one Jt, and one Q 
branch, the latter being about twice as strong as 
either of the other two One Ji line and one Q line are 
missing, and the transition is clearly ^S-^^P, the 
latter level being identical with that of the AngstrOm 
Bvstem The imtial level is about 6000 ■> higher up 
than the initial level of the Angstrom bonds, and is 
thus identical with the new level at 91923 >> recorded 
by Bilge [Phys Rev , 20, 922, 1927) The new level 
is clearly shown by the present bimds to be an 
level, and therefore the bands are very probably duo 
to the transition S^S — 2^P, if the An^rOm bands 
are 2»iS-> 2‘P 

The fact that the new patent has only one n' 
progression is noteworthy The AngstrOm system has 
the n' =» 0 progroaaion well pronounced, but in addition 
possesses the first two members of the n' = 1 pro- 
gression The third positive carbon bands and the 
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SJ. bands are also remarkable this way The ontioal 
potential of the new bwda is 0 62 volt higher than 
that of the Aiwtrdm bands, and is thus about 0 2 volt 
higher than that of the 3A bands Hence it is not 
surprising that they consist of only the n'= 0 pro 
greesion 

The vibrational perturbation peculiar to the (0 - 0) 
and (1-0) Angstrbm bands seems to be also present 
m these bands Though this is fairly certain, smoe 
the band at X3681 I is not analysed, this statement 
is only tentative 

It appears possible to identify with the above bands 
those recorded by Duffendaok and Fox (Attrophyt J , 
6 B, 220 , 1027) The three bands recorded by them 
as associated with the AngstrCm bands are XX3670 5, 
3804 8, and 4380 1 1 feel lustified m saying that 

these are the three of the four bands discussed in 
this letter If I am correct, the ‘ legitimate ’ objection 
raised by them to tlie present analysis of the AngstrOm 
bands obviously disappears DMlandres' band at 
X3893, which Wolter could not obtain (Z vnaa Phot , 0, 
361 , 1011), 18 undoubtedly the band at X3893 2 

I hope to publish a detailed account of this band 
system elsewhere My smcero thanks are due to 
Dr B C Johnson for helpful discussion 

Ranoa K Asttndi 

Wheatstone Laboratory, 

King's College, Nov 10 


Strlatlona In High Frequency Discharges 
In the course of an investigation on the starting and 
maintenance potentials of the luminous column ui 
argon, produced by applying a lugh frequency potential 
of wave length from 10 to 300 metres to external 
sleeve electrodes, we found that steady striations 
were frequently developed Using the method do 
scribed by Townsend and Uonaldson {Phil Mag, 
Jemuary 1028), an attempt was made to measure the 
potential fall over single striations to see whether any 
definite value could assigned to it 

Steady striations have h^n observed at pressures 
ranmng from the lowest pressure at which a discharge 
IS obtainable to a pressure of about 10 mm The most 
usual apjiearance 
of the striated dis 
charge is that 
shown m Fig 
Fig 2 shows the 
discharge in argon 
at the same pres 
sure as in Fig 1, 
but for a smaller 
distance between 
the electrodes The 
lunimous portions of the discharge sometimes have 
dark portions in the middle, giving them the dumb bell 
appearance shown m Figs 3 and 4 At pressures below 
1/fO mm the luminous portions become egg-shaped 
and have a clearly 
defined outhne, as 
shown by the lum 
inous portions at 
the ends of the dis 




Fig 4 
Fig 6 IB a photo 
graph of the dis 
charge under the 
same conditions as 
m Fig 4, except 

ttot the distance between the electrodes is increased 
T^ central part of the discharge has become a uniform 
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glow, but a dark space can just be seen at each 
end of this glow, mdioatmg that two more striations 
would have appeared had the electrodes been moved 
a httle farther apart 

Striations have been obtained in discharges in argon 
in pyrex tubes 1 6 cm , 2 9 cm , and 3 9 cm diameter 
for oscillations of 
wave lengths 11, 

40, 80, 100, and 320 
metres 'They are 
mure easily pro 
duced when the 
longer wave 
lengths and nar j — Presiure, 0 1 mm , dUmeter of 

rower discharge tube *9 cm dHUnce between elec 

tubes are used trode*, 17 4 cm , a- 80 metrM 

The distance be 

tween the electrodes when a given number of 
striations appear in the discharge is loss m a narrow 
tube than in a wide one, as in the striated positive 
oolumn of a continuous discharge The lengths of 
the luminous portions increase as the pressure is 
lowered, and at low pressures each luminous portion 
gives rise to two egg shaped striations There are 
certain distant os between the electrodes for whioli 
a whole nuinlicr of striations is included, and the 
dark spaces are then ver> distinct For niter 
mediate distances which do not correspond t-o a whole 
number of striations, the dark spaces become almost 
indistinguishable and the luminous oolumn almost 
uniform 

When the potential thfferonce between the sleeves 
IS gradually decreased, and the minimum maintenance 
potential is ap 
proachod, the glow 
usually becomes 
uniform When the 
luminous oolumn 
has the striated 
form, the potential 
required to mam 
tarn it is greater 
than when the glow 
IS uniform The striated form occurs more generally 
in argon than in hehum and neon 

Heidemaiui (Ann der Physik, Band 86, Nr 0. 1928) 
has recently desonbed experiments on high frequency 
discharges m hydrogen and m argon, and records a 
stnated discharge in hydrogen, but not in argon 
From measurements that he has taken for internal 
eleotrodes in hydrogen, he concludes that the fall of 
potential per stnation is constant under different 
conditions of pressure, but measurements with external 
eleotrodes varied from 16 6 to 18 4 volts Some pre 
hminary measurements of the fall of potential per 
striation in argon, using external electrodes, wore 
made, and the values of the potentials obtamed varied 
from 9 volts to 20 6 volts, the pressures ranging trqm 
1 26 inm to 0 14 min The method adopted was to 
measure the mainten 
anoe potentials when a 
given number of stna 
tiooa was included be 
tween the electrodes 
The distance between 
the eleotrodes was then 
moreased so as to in- 
clude one, two, or three 
more striations, and the 
maintenance potential agam measured 

The following table pves the results for a wave 
length of 80 metres and a tube 2 9 cm m diameter, 
where V is the potential required to mamtain four 
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Btnations, 5nd V, the additional potantial for each 
additional stnatioo 


Freiwre F» V 

1 26 66 3 0 

031 OO-l 14 8 

0 14 120 16 2 

S P MoCaixom 
W T Pebby 

Eleotrioal Laboratory, 

Oxford 


Critical Potentlala of Light Elements for 
Simultaneous Transitions 


iNVESTiOATlONe have been made by vanoua 
workers to determine the eneiw levels of the outer 
shells of the atom by bombardmg it wath cathode 
particles of definite velocity and measuring the 
photoeleotno current due to the radiation impmging 
on a metalhc plate Keeping the cathode current 
constant through the tube, the voltage is gradually 
increased, and it is found that at certain voltages 
kinks appear m the voltage -photoeleotno curve 
These kinks are attnbutod to the sudden appearance 
of ‘ new tJTies of radiation ’ and the con-eeponding 
voltages are called ‘ critical potentials ’ 

Numerous observers (Richardson and Chedikhn, 
Rollefson, Horton, Thomas, Compton, and others) 
ha\ e measured the ontioal potentials for the elements 
chromium to copper in the region from 40 to 200 volts, 
and in spite of certain disagreements between some 
of these values, due ohiefiy to the different values 
taken for IV (the work necessary to remove the 
electron out of the metal) by different observers, it 
18 found tliat there is a good agreement between them 
for about ten of these ontioal potentials, though these 
numbers are very much more than what is to be 
expected from the Bohr atomic model For example, 
Andrews, Davies, and Horton (I*roc Roy Soc , vol 
117) have obtained critical voltages for copper m 
this region corresponding to 56, 67, 76, 86, 116, 131, 
163, 196, 212 volts, whereas from the Bohr model one 
would expect cntical voltages at 76 9 (ll/„ 3fii - Jlfm) 
and 116 7 (Afj, Mj) only 

Attempts have been made to explam the ongm of 
the ontioal potentials by different observers, but none 
of them has been able to get the nght result even 
quahtatively, thoueh Rlohcudson and Thomas have 
(iuggested the possioility of double ionisation m the 
atom 

In a previous commumcation to Natubb (NoV 17, 
p 771) one of us (B B R ) tned to account for the 
existence of secondary absorption edges by supposing 
that the same quantum of radiation can successively 
knock out two electrons oooupyiiw the same or 
different energy levels m an atom In a similar way 
we can explam the appearance of these ontioal 
potentwds by assuming that m certain ciroumstanoes 
the same cathode particle can sunultaneously eject 
two electrons either from the same or from different 
energy levels of t^ atom, and radiation is emitted 
due to gipaultMisQUS jumps qf two electrons to fill up 
thsse vaeaaoiM The frequency of the radiation 

theit is emal to the sum of the frequencies 

due to individual jumps The idea of the emis- 
sion of single quanta, as the result of the simultaneous 
transitions of more than one electron, has been 


already established m «ie field of optics (see Andrade, 
“ The StruotiiK of the Atom," pp 668 664) 

With this idea ws have j^ttM Moseley curves with 
as ordinate against 2 in the r^pon from iron 
to copper for sueb teaantiona as 2Af j, 2Af|, M, ■¥ 

Af , +W,, Ml + (Ml - M,). M, + (Jkf , - Af,), and so on 
The viJuee for 4ft Mtd m this region are taken 


No 8089, VoL 128] 


from X ray, and Ni from the optical data, whereas 
Ml 18 obtained by extrapolation On comparing the 
common values of different observers with those from 
the curve m these regions, we find that out of ten 
critical voltages, eight can be explained in this 
way , the error in any case is not more than 6 per 
cent The values for chromium and manganese can 
also be deduced with success from these curves 
by interpolation As for the other values, wo sue 
not sure if these are due to tungsten or to other 
unpunties present in the metal We also wish to 
point out that a large number of lines would aocom 
pany each of the transitions considered here in accord 
ance wuth the Pauh Hund rule as applied in the 
optical spectra 

This hypothesis of simultaneous tranmtiona thus 
api^rs able to explam satisfactorily a larpfe mews of 
hitherto unexplained exponmental determinations of 
ontioal voltages B B Ray 

R C MAJtmDER 

Umversity College of Science, 

Calcutta 


The Electromotive Behaviour of Single Metal 
Crystals 

Although the results of crystal analysis mdioate 
that the electromotive ohau-aotenstios of a metal, in 
common with other properties conditioned by inter 
particle electrostatic fortes, presumably vary with the 
onentation of the surface measured, no attempt seems 
to have been made to relate electrode potential 
measurements to a structure definitely desonbable in 
the crystallograpluo sense The study of this structure- 
potential r^ation seems particularly desirable if 
electromotive data are to be correlated with photo 
eleotno and electron condensation measurements 
The measurement of a definite cleavage plane of a 
typical smgle metal crystal suggests itself as a suitable 
starting pomt for such a study 

Measurements m oxygen free solutions earned out 
at Yenchmg Umversity, Pekmg, between June 1927 
and June 1928 on three smgle mio crystals, one of 
which was furnished by Prof Bndgman, mdioate that 
the primary cleavage face (basal pinacoid) of a zmo 
crystal is capable of yielding potentials constant to 
withm 0 0001 volt and reproducible to well withm one 
milhvolt The potential, further, was identical to that 
of the eleotrolyiioally deposited crystal conglomerate 
within the range of variation of duphoate conglomerate 
electrodes, a result which would be predicted if, as 
Bozorth {Phya Rev , 26, 390 , 1926) has shown, the 
electrolytic orvstals are deposited with a random 
onentation and if the potential of the primary cleavage 
IS a umque maximum This second condition is 
rendered probable by the fact that the interplanar 
lattice distance is a maximum at the hcwal cleavage, 
but would depend upon any vanation of the photo 
eleotno work function with onentation Attempts 
to prepare zmo crystals with naturally developed 
secondary faces sufficiently large for measununent 
have so far failed Measurements on artificially 
prepared surfaces annetded and lightly etched have 
seemed to mdioate a qualitatively regular decrease of 
potential with increase of molmation to the pnmary 
cleavage plane This reeult is being checked 
further work 

It may be pomted out that the uee of the sm^e 
crystal electrode offers a possible solution of uie 
problem of obtammg satisfactorily reproducible 
electrodes of the high meltmg • point, rigid lattioe 
metals Faux A Amxsbsoh. 

Yenohing Umversity, 

Peki^, Chma. 

b2 
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InvMtigatlona of the Scattering of Light 

PaoF C O Darwin, in his mteroating account in 
Nature of Oct 20, 1028 (p 030), makes a reference 
to recent work on the scattermg of light It appears 
desirable in tlus connexion to point out that *the 
existence in the light scattered bv liquids and solids 
of radiations of modified wa\ e length was established 
so early as 1023 by investigations made at Calcutta 
Dr K R Kamanathan showed (Proc Ind Asm Sc , 
vol 8, p 190, 1923) that when violet rays pass 
through carefully purified water or alcohol there is 
an appreciable quantity of radiations m the green 
region of the spectrum present in tlie scattered hght 
Further studies of the effect in other substances are 
described by Mr K 8 Krishnan m the Phtl Mag 
for October 1920 and by me in Jour Opt &oc Am 
tor October 1927 These investigations were of course 
well known to workers in this field 

In a lecture delivered at Bangalore on Mar 16, 
1928, and published and distributed on Mar 31, 
investigations were described showing Jirst, the 
umver^ity of the effect, namely, that it is observed 
in the widest variety of physical conditions (gas, 
vapour, hquid, crystal, or amorphous solid) and in 
the lar^t possible variety of chemical individuals 
(more than eighty different substances) , secondly, that 
the modified radiation is strongly polarised and is 
thus a true scattering effect , thvrMy, that each inoident 
radiation produces a different sot of modified scattered 
radiations, fourthly, that the scattered radiations 
consist in many cases of fairly sharp lines in dis 
placed positions, and fifthly, that the frequency 
differences between the incident and scattered 
radiations represent the absorption frequencies of 
the medium These observations established and 
emphasised the fundamental character of the pheno 
menon in a manner which any isolated observation 
with a single substance would have quite fsuled to 
achieve 

Ihe Russian physicists, to whose observation on 
the effect in quartz Prof Darwin refers, made their 
first oommumoation on the subject after the pubh 
cation of the notes in Nature of Mar 31 and April 
21 Their paper appeared m print after s%xteen other 
pnnted papers on the effect, by various authors, had 
appearea m recognised scientific periodicals 

O V Raman 

210 Bowbazar Street, 

Calcutta, Nov 13 


A Fresh-water Medusa in England 

The first record of a fresh water jelly fish m 
England was made by 8ir R^ Lankester in a letter 
to Nature, June 17, 1880 This little lelly fish was 
found m the Vuitorxa reg%a tank of the Botamcal 
Sooioty in Regent’s Park, and is most widely known 
as lAmnocodtum Sowerbyt By a deplorable deoision 
of the ComnuBsion on Zoolomcal Nomenclature, how 
ever, some modem writers have changed the generic 
name to Craspedacusta 

I have now to record the occurrence of another 
fresh water medusa in a private aquanum in England 
The discovery was made by Mr Vernon Poulton, of 
Bosoombe With great skill and patience he sue 
oeeded m finding not only the free swimming medusn 
but also the very minute fixed hydrosome stage, and 
he has allowed me to see his preparations of both 

The medu8« undoubtedly belong tp the genus 
Microhydra, which has hitherto been recorded only 
from North Amenoan waters, and I see no reason for 
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suggeetmg that they differ from the type species 
M Rydert 

Among the water weeds m the aquanum in which 
the medussB were found were some plants of the 
Amenoan genus ScUvinta, and it is possible that the 
Mtcrohydra was imported mto Ei^Iand attached to 
this wood , but according to Mr foulton’s observa 
tions, the hydrosome stage was always attached to 
grains of sand and not to the Salvtnta 

I wish to appeal to persons who cultivate Salmnta 
or other Ament an water weeds in England to examme 
the water in their aquaria from time to time to see 
if these medusae make an appearamce They are 
colourless and almost transparent, and the diameter 
of the bell is about 1 mm , or moh The number 
of tentacles vanes according to the age of the specimen, 
but there may bo its many as twelve 

The metlusse of Microhydra may appear in large 
numbers and then disappear for a long period, just 
like the medusee of Ltmnocodtum, so that several 
observations should be made at different times of the 
year before abandoning the search 

In conclusion, I may say that, notwithstanding the 
opinion express^ by Mr F Payne in a recent paper, 
I am convinced that Microhydra is gonorioally quite 
distinct from Limnocodxum 

Sypnev J Hickson 

Cambridge, 

Dec 10 


The Instability of a Single Vortex- Row 

Sir Charles Sherrinoton, m Nature of Sept 1 
last, directe attention to the eddy effect which in a 
heart valve " prevents extreme eversion of the valve, 
and facilitates closure of the valve without delay or 
hindrance so soon as the diastolic check of the stream 
current ensues ” 

It may interest feeders of Nature to know that 
this effect was described very clearly by Prof Deorge 
Britton Halford, the founder of the Medical School 
in Melbourne, the first m Austraha His views were 
pubhshed in the Lancet and in a local medical journal, 
out perhaps most fully m a book, “ The Action and 
Sounds of the Heart (Churchill, 1800), from which 
I quote the following “ A bullock’s heart was oh 
tamed, and the aunoles out away necwly as low down 
as the aunculo ventricular opemngs , the cavities 
of the ventricles were well washed out, and the 
coawla carefully removed A vulcanised mdia 
rubber tube of like diameter with the pulmonary 
artery was then attached by one extremity to the 
vessel, and by the other to a common foremg pump , 
water was then thrown mto the pulmonary artery, 
and the semilunar valves tightly shut down, gentle 
pressure being maintamed, in imitation of what 
takes place in life The right ventnole, being empty, 
was m the same state as when the auricle is about to 
inject it On pourmg water into the ventnole the 
flaps of the aunoulo ventnoular valve rose upon the 
surface of the fluid, until (the ventnole becoming 
fully distended) the valve formed a perfect septum 
between it and the aunole The left side of the heart 
was tested in the same manner, and with results 
perfectly the same, notwithstwiding the greater 
thickness of the valve, the larger size of the musouh 
papillares, and the stronger ohordee tendinsse ” 

I find that it is not ^leolutdy necessary to have 
the emergent artery closed under pressure The 
experiment m this simple form is made by my students 
individually — we call it Halford’s Experiment — and 
always excites mterSst 

W A, Osborne 

The Umversity of Melbourne 
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Nitrogen Fixation the Growth of a New British Industry^ 


XI ratsond ^Ireandthpstateof developmentofthis 
modem industry we will consider the circumstances 
of its establishment m Great Britain and the re 
markable vigour of its growth under the direction 
of the Imperial rhemioal Industries Ltd 
The War had been in progress for some time 
before the importance of the catalytic process for 
the production of ammon a as a preliminary to its 
catalytic oxidation to mtnc acid was sufficiently 
reali^ outside scientific circles In due course 
however the Nitrogen Products Committee was 
established and whilst recommending the cyan 
amide process as being the only possible process 


agreeing to take over the assets and liabdities of the 
concern early in 1920 the techmoal staff which had 
meanwhile been kept actively in bemg movmg to 
Billmgham in June of that year at the same time 
the subsidiary company Synthetic Ammoma and 
Nitrates Ltd commenced its official existence 
Now of course both of those compames form part 
of Imperial Chemical Industries Ltd 

The whole problem had to be studied afresh from 
the beginning and the first move was the establish 
ment of a research laboratory which mcidentally 
cost some £80 000 (see I ig 1) Simultaneously a 
small plant was erected at the works of the Castner 
Kellner Co Ltd at Runcorn where pure ammonia 



concermng which sufficient information was then 
available otgamsed research m other appropriate 
lirections Much careful mvestigation was earned 
out and vtduable results were accumulated 
although at that time naturally not published As 
a result of the work of Greenwood Rideal Farting 
ton and others at UniversiW Colley London the 
Department of Explosives Supply decided m 1917 
to erect a plant at Billmgham near Stockton on 
Toes for the purpose of producing ammonium 
mtrate by Haber s process a grant of five milhon 
pounds being made to finance the project How 
ever when about a quarter of this sum had been 
spent it was found that the dimensions of the task 
were so great as to prevent its completion m time 
to be of mihtary value The whole scheme was re 
examined in 1919 and oonsideted to bear promise 
of fruition as a peace time mdustry Negotiations 
led finally to Messrs Brunner Mond and Co Ltd 

Coatlnmd (rtun p BO 
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has been made contmuously smee June 1921 in 
mcreasmg quantities The hydrogen employed was 
a waste product m the electrolysis of bime for the 
manufacture of caustic soda and chlorine The ex 
penenoe so gained was found to justify the erection 
of a complete plant at Billmgham using as much 
as possible of the old material and designed for the 
pr<^uotion of 30 tons of ammoma per day so 
rapidly and enormously has the factory grown (see 
Figs 2 and 3) that the present capacity of 70 000 
tons of fixed mtrogen per annum wUl m 1020 
or 1930 have been moreased to 170 000 tons 
annually of fixed mtrogen all of which except 
for a comparatively small quantity employ^ 
m refrigeration is ui^ for the production of com 
pounds of importance in agriculture the dye 
mdustry artificial silk industry etc In the mean 
time the village has become a small town where 
6000 employees will m a couple of years have been 
joined by a further 9000 where plans for 600 
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houseB, an entertainment hall, and a pavilion have 
been approved, and 600 more houees are m contem 
plation , where new playing fields and tennis courts 
are being provided , where, m short, a new m 
dustnal community is being established 


The teohnique of the production of ammonia 
by the Haber-Bosch process is essentially the 
technique of high pressure reactions It was im- 
mediately found that the ordmary types of plant, 
such as were then obtamable, were entirely made 
quate for the needs of the new 
processes, so that the company 
was compelled to pioneer m this 
direction also, carving out its own 
path and learning during its pro 
gross That the task of design 
and manufacture of such hi^ 
pressure apparatus is being satis 
tactonW accomplished is evident 
from l^eut -Col Pollitt’s state 
ment that the plant is m many 
respects simpler to operate and 
easier to mamtam than low 
pressure plant (see Fig 4) The 
process, m outhne, is as follows 
Air and steam are together passed 
through mcandescent coke m 
gas generators which provide for 
the efficient conservation of heat 
and full automatic control From 
the product, which consists of 
hydrogen, mtr(^n, carbon mon- 
oxide, and carMn dioxide, the 
cubon monoxide is removed by 
catalytec interaction with steam, and the carbon 
dioxide by treatment with water under pressure , 
the hydrogen and mtro^ m the jnoportion 
by volume of 3 1 Me Qien highly compressed 
and subjected to the action of the catalyst 
in convertMB the working temperature of which is 
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500° C The ammonia is dissolved m water and 
combmed with some of the carbon dioxide previ- 
ously removed In order to avoid the use of 
sulphunc acid m converting this ammoma mto 
sulphate, the more economical process of causing 
the ammomum carbonate to 
react, m aqueous solution, with 
anhydrite (calcium sulphate) is 
employed Not only is the 
material ready at hand — there 
18 a large deposit of anhydrite 
some 700 ft below the sit© of 
the works — but tdso the calcium 
carbonate which is precipitated 
m the reaction is of mdustnal 
value, being produced m a form 
suitable for the manufacture of 
Portland cement, or for com- 
bmation with ammonium mtrate 
to produce a new fertiliser known 
as mtro chalk,’ or for direct 
appbcation to the land Other 
pr^ucts arc ammomum bicar- 
Ixinate, anhydrous ammoma, 
and nitnc acid (see Fig 6), the 
last named substance Ming, of 
course, produced by catalytic 
oxidation of the ammonia 
Naturally, the experience 
gamed in high pressure techmque 
being simultaneously appned to reactions 
other than that from which it originated, such, 
for example, as the production of methyl 
alcohol from water gas by a catalytic process It 
may eventually be possible to raanufaeture higher 


FlO > — Ammonls plaDt 

aloohols by means of this type of procedure, and 
the possibility of the conversion of methane, 
obtamed b^ the distillation of coal, into acetylene 
and hence mto nummous orgamo substsmees, is not 
to be Ignored These developmente have necessi- 
tated laboratory and researon staff extensiims in 
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rapid Buooeesioii, for although the routine work has 
naturally increased, it remains a comparatively 
small fraction of the whole. The growth of an 
efficient instrument service, where% so many 
different kmds of operation can be recorded and 
often controlled, whilst bringing 
m its tram an important group 
of physical problems, simpbhes 
m no small measure the task 
of accurate and knowledgeable 
control, and frequently mdi 
cates directions m which improve 
ments are desirable 

It will be seen that the trend 
of industrial chemistry evidenced 
by the work at BiUm^ham under 
the direction of Imperial Chemical 
Industnes, Ltd , is no less than 
the replacement of products ob 
tamed from agncultural opera 
tions by products obtained from 
coal Such a poboy is in conson 
anoe with an era of mechamcal 
transport, and it is peculiarly 
appbcable to the British Empire 
Although, as has been indicated, 
m any future war the fixed 
mtrogen industry might well find 
itself the base on which successful 
mihtary action rested, and Bil 
Imgham, Newcastie, and Birmmgham might 
typify the pivot around which poUcy might revolve, 
it must emphatically be realist that the existence 
and development of this industry is a requirement. 


and an ur^t one, of times of peace It tends to 
bnng comforts of modem civilisation withm the 
reach of greater numbers, and its aim is to make 
two blades of grass grow where one grew before 
How far it sucos^s in this latter aim can be 
judged, for example, from statistics supphed by 
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Dr H J Page, head of the Nitram Experiment 
Station, which is operated by Nitram, Ltd , an 
associated company dealing with the application 
of the products manufactured by Synthetic 
Ammoma and Nitrates, Ltd Dr Page shows that 


by giving grassland at eighty centres in the British 
Isles a basal dressing of phosphate and potash, and 
then successive dressm^ of ammonium sulphate 
at short intervals the productivity is so increased 
that instead of two acres, only 
0 72 of an acre is necessary to feed 
one cow As Sir Daniel Hall has 
pomted out, British farmers can 
now modify the traditional 
practice of understocking The 
Bntish farmer, however, being 
somewhat conservative, and pre 
femng usually to see before he 
believes, a ‘ Nitram * demonstra- 
tion van tours the country m 
order to explam the new uses 
of sulphate I of ammoma and 
mtro chalk , the van carries in 
struotional leaflets, specimens of 
the products of Synthetic Am- 
monia and Nitrates, Ltd , speoi 
men turves, etc A statement 
made at the second Interna 
tional Nitrogen Conference in the 
spring of last year by Sir Fredenok 
Keeble is also worth recording, 
mdicating as it does the mar^ 
between practice and possibility 
which 18 available for explora 
tion and exploitation He remarked that at a 
recent potato growing competition organised by 
Nitram, Ltd , m Northern Ireland, the winner 
raised a crop of 28 tons to the acre, and no com- 
petitor raised leas than 16 tons to the acre, whilst 
the average in England is less than seven tons per 
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•ore Parenthetically, it must be noted that 
although fixed nitrogen is of such great importance 
m fertiliser practice, soil requirements of other 
elements have also to be provided Examples of 
the infiuenoe on crop yield of systematic fertilisation 
might be multipli^ So also might examples of 
neglect to profat thereby For example, a corre 
spondent to the Txmea (Bntish West Africa Supple 
ment, October 1928), describing farming conditions 
m Sierra Leone, writes “ The second problem is 
that of maintaining the fertility of permanently 
cleared land by suitable manuring There are 
practically no horses and very few cattle In con 
sequence there is no form of farmyard manure 
available, and the average native farmer sets more 
store on putting up some sort of ‘ ju ju to protect 
and encourage his crops than on considering the 
purchase of artificial manures ’ Jujus, let it bo 
observed, are of divers kinds 
The growth of the fixed mtrogen industry has 
lowered the pnoes, in terms of goods, of all nitro 
genous fertilisers, and of phosphates and jKitash 
also, but we still lack sufficient accurate and 
00 ordinated scientific knowledge of the extent of 
the benefits which may be ours of the factors 
determimng soil fertihty and climate , of the state 
of combmation, interactions, proportions, and 
variations in the elements concerned At Botham 
sted it has been realised that although an enormous 
mass of data was being accumulated, it was not 
bemg employed to the best advantage by older 
methods of examination, and in consequence 
modem statistical methods have been applied 
These method have opened up a new Ime of study 
— the study of the influence of nutnents on the 
reaction of the plant to environmental conditions, 
that 18 , the influence of soil and chmatio conditions 


on the effectiveness of fertilisers Those m the best 
position to judge have declared that, if the general 
character of a season could be predicted, appro- 
priate manunal schemes could be recommendra, or 
tables of expectancy of crop yield could be con- 
structed for the guidance of msuranoe companies 
wilhng to insure farmers using recognised fertdiser 
mixtures against getting less than an agreed yield 
per acre 

FmaUy, wo must not, in contemplation of a rosy 
future, lose sight of the reahties of the present 
Unless new knowledge is acquired, unless education 
m the modem use of nitrogenous fertilisers is 
advanced, the danger of overproduction may be 
groat Mr F 0 0 Speyer, the general manager 
and a director of Nitram, Ltd , estimated that if 
announced programmes m various countries are 
earned out, there should be an extra production of 
about million tons of nitrogen between June 
1928 and June 1931 He calculates that, although 
02 per cent of this could be absorbed by Europe 
alone if applied to main crops at the rate of 0 8 cwt 
per acre, the additional world population in this 
period would not consume more than half of the 
extra food which would thus bo available On 
the other hand, JDr Bueb, managmg director 
of the Stickstoff Syndikat, has pointeii out that 
the monetary return on the use of mtrogen has 
steadily risen, and the prices of foodstuffs have 
been kept down The problem of production is 
subject to the economic laws, but co operation be- 
tween the forces concerned — those directed by the 
chemist, the engineer, the agriculturalist, and the 
plant breeder, is so full of economic possibilities 
that it would indeed lie unwise to base our 
estimate of to morrow’s need solely on to day s 
demand A A E 


Biology and Education * 

By Prof F A E Cekw 


rilHE method of education is the stimulation of 
J- the cells of the bram by impressions from 
without impressions provided by the casual and 
haphazard incidents of expenonco and by the 
deuberate and systematic agencies concerned with 
the imparting of facts and opimons The aim of 
education is so to guide the development of the 
mdividual that he can hope to discover his powers 
to recognise his limitations, and to determine the 
ways m which he may achieve the fullest degree 
of expression of his inherited mental and physical 
endowment m the ciroumstances, physical and 
social, in which ho will find himself Education, 
therefore, is concerned with the living individual 
Mid with the habitat m which this individual is to 
live and, hving, achieve his destiny So also is 
biology, the science which deals with the nature 
of livmg things and with the relation of these to 
their environment It seeks to find answers to the 
questions as to whence came man, what is man, and 
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whither goeth he These are the very questions 
that occupy the popular mind to day Surely the 
tasks of the educatiomst must be those of equip- 
pmg his experimental matenal with the ability to 
formulate these questions properly and of showing 
how and where their answers may be found 

The most conspicuous factor m the history of 
civilisation during the last two hundred years has 
been the exploitation of physical Nature by means 
of scientific knowledge Science has provoked and 
made possible a complete metamorphosis of the 
western world since the middle of the eighteenth 
century, and durmg this tune science has been 
nurtured by industry The Europeanisation of 
the world had its origins in the developments of 
commerce, and the broadening of the mental outlook 
which distmgiiished the Renaissance was made 
possible by the increased wealth and the increased 
leisure this commercial prosponty gave to western 
peoples The industrial revolution m England was 
out the inevitable sequel of the developments of 
trade during the period 1600-1760, and the present*- 
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day appreciation of scientific knowledge in relation 
to the practical affairs of life la ogam the mevitable 
outcome of this mdustnal revolution 

It iB because man has gamed so spectacular a 
control over his physical environment that science 
exercises such a dominant influence in Western 
culture to day , and it is because commerce has 
encouraged the development of the physical sciences 
for its own ends that physics and chemistry and 
alhed sciences have grown so amazingly But it 
18 not because these sciences are so much more 
complete than are the biological that they find a 
place m the school curriculum It has yet to be 
shown that physics and chemistry are keener tools 
wherewith to fashion mind than is biology I sub 
mit that they are now taught simply broause they 
have been taught, and because they are not only 
useful educational instruments but also profitable 
when the pupil is translated to secondary school, 
technical college, and umversity Industry is de 
manding men tramed m the physical sciences, and 
a knowledge of these subjects, while it may be 
helpful m a cultivation of the art of living, is most 
certainly useful m the business of earning a Imng 
If men were bought and sold to day, as they usixl 
to be, doubtless human biology would possess an 
equal importance 

No part of one’s general education should be 
coloured, however, by any consideration of what one 
will do in order to live general education is con 
cemed solely with the development of an art of 
bvmg, of teachmg the developmg mdividual how 
to think and how to feel and how to seek and gam 
opportumties for exercismg tliose faculties Mam 
festly, durmg this period the individual must 
receive an mtroduction to science, since it is of the 
utmost importance that youth should acquire the 
scientific point of view Science has done more 
than merely give to man a marvellous power over 
material things it has revolutionist human 
thought It 18 this spiritual aspect of modem 
science that is its most significant virtue The 
reyolution is still spreadmg, and it is in a world 
dominated more and more by this scientific habit 
of mmd that our pupils are to hve 

Science has completely changed the concept of 
authority Credulity is no longer accepted as a 
virtue and doubt as a sm The final authority m 
spintual as well as m temporal matters is no longer 
Scriptural phraseology and the traditional teachings 
of toe sages of antiquity The Old Testament is 
no longer accepted as a trustworthy text book 
of human biology Behef must now rest upon 
evidence that is open to exammation, and critical 
judgment has usurped the place of authoritative 
statement To day, mankind demands the right 
to seek the truth and to extend it without re- 
‘itriction facts, verifiable facts, are the only 
justification for authoritative statement This 
concept has to be presented to and accepted by 
the youth of to day 

It was this revolution in human thought that 
led to the replacement in education of the asceti 
cism and scholasticism of the Middle Ages by the 
humanism of the Renaissance and later to the 
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replacement of this m turn by science To escape 
from the scholasticism that was becoming obnoxious 
it was necessary to turn to the hterature of Rome 
and Greece Latm, the language of the learned, 
became the vehicle of the new humamstic philo 
sophy, and, because the new ideal found its counter 
part m the thought of ancient Greece, Greek 
became the pathway to this older source of 
European culture For these reasons, Latm and 
Greek assumed positions of great importance in 
education Times have changed, yet even now 
the position of these classical languages in educa 
tional schemes is robustly defended, though the 
original need for their teachmg has disappeared 
The authority of tradition, enunciated m the 
pronouncements of classical scholars, no longer 
convmces The average man can, and should be 
encouraged to, capture the spirit of this humanism 
m adequate translations and mterpretations , if 
these do not exist, then tlie classical scholar is 
blameworthy no one can afford to disregard the 
attitude of mind which requires that there shall be 
a spintual joy in livmg and a confidence in the 
future, but the languages themselves are now the 
dehcate hobbies of such as find more joy in the 
contemplation of the affairs of yesterday than m 
the adventures of living to morrow Every man 
does not require a knowledge of Greek, but ho will 
require each day ami every day a knowledge of 
the physico chemical mechanism that is himself 

The acid test of scientific method is now applied 
m education, and the classics have been eroded 
The day of passive acceptance of that which is, 
because it has been, is passed It will be agreed 
that we are incredibly ignorant of what constitutes 
Boientifio procedure m education It will bo agreed, 
further, that because certam time honoured stan 
dards have been overthrown the new ones are not 
necessarily final The value of science m the 
school curriculum is that it can replace adequately 
the humanistic philosophy of hfe in combating and 
vanquishing fear of the unknown This it is that 
physios and chemistry do, and that biology could 
do even better The time has already arrived when 
physics and chemistry, sciences that deal with the 
phenomena of man’s environment, should make 
room for biology, for it is biology more than any 
thing else that is modifying human thought 
To day, the philosopher recognises the biological 
foundations of philosophy, the theoloman the bio 
logical development of theology, the historian the 
biological framework of historical events But 
more important than all this is the fact that the 
average citizen is intensely mterestod m the bio 
logical nature of his own existence Biology 
occupies a pivotal position in human iinderstandmg, 
for mankmd, having conquered its environment, 
18 now seeking the control of itself and its destmy 
The hfe of every man is affected in all its aspects 
by the two great generalisations of biological 
science — the theory of the cell and the theory 
of organic evolution An introduction to these 
theones should therefore be given to all as part of 
their (pneral education 

In the specialised scientific education that follows 



56 


NATURE 


[Jaitttary 12, 1929 


apon the general, biology is a necessity , it is 
as indispensable for the embryomo chemist and 
physicist as are physics and chemistry for the 
biologist Biology is no longer fragmented into 
the watertight compartments of zoology, botany, 
and physiology Comparative moiphology la no 
longer over-emphasised, and through the develop 
ments m genetics, ecology, and experimental 
morphology the bamers between zoologist, botanist, 
and physiologist have been broken down The 
necessity for studying the physioo ohoinioal pro 
ceases of living organisms requires that the biologist 
shall be physicist and chemist as well, and the 
physicist and chemist with a knowledge of biology 
can find ideal matenal for the exorcise of their 
techniques — the day of the biochemist and bio 
physicist has already dawned 

Biology in its ongin was closely associated with 
medicine and with agriculture ITie more scientific 
medicine and agriculture become the greater will 
be their demands upon biological science As 
biology becomes more exact m its conclusions it 
will claim an even greater value m the social 
sciences, in which fields its main contnbution as yet 
IS the point of view which it imparts But the 
significance of zoological and particularly of medical 
knowledge is becoming evident to the social worker, 
whose eagerness for the facts of heredity and 
hygiene is remarkable and will persist When once 
there has developed a biology of the group, a 
scientific mterpretation of human behaviour, then 
biology will mdeed exert a most profound effect 
upon the social activities of humanity The 
probleme of evolution are no longer solved through 
the exercise of pure dialectic , biology has pro 
grossed towards the method of experimental 
analysis, and because its conclusions rest in 
creasmgly upon experimentation they are held 
m higher esteem The voice of the biologist is now 
eagerly heard, because he speaks of facts that 
cannot be demed, of facts that concern the welfare 
of mankind 

Biology is not commonly mcluded m a school 
cumouliim, for the reason that the headmasters 
of yestenlay had no knowledge of tho biology of 
to day It cannot be expected that most toilers 
of physics and chemistry should themselves agitate 
for tho appointment of a biological colleapie, for 
the reason that it is qmte obvious that the total 
amount of time allotted to science in the sohool 
oumoulum cannot be advantageously mcreased, so 
that if biology enters the school it must necessanly 
reduce the time now given to physics and to 
chemistry It is but to be expected, nowever, that I, 
a professional biologist m spite of my school educa- 
tion, should seek to advance the mteiests of my own 
subject Science advances through the general 
acceptance of its teachmgs as much as by additions 
to knowledge The teacher who pursues the 
impboations of science and mduces others to 
, follow his example is no less important to scientific 
^jprogress than he who contributes to the establish- 
"^ent of some technioal generalisation 

In a university oumoulum there is no time to 
present biological facts in a romantic fashion, and 
No 3089, VoL 123] 


m any case the student’s capacity tea recognising 
the wonders of the hving organism that is himself 
18 spoiled somewhat by the economic necessity of 
equipping himself vocationally in the shortest 
possible time Ho may become a biologist m later 
years, but at the university he is far too much 
occupied m his painful metamorphosis mto a 
doctor, an agriculturalist, a vetennanan, an ento- 
mologist, or what not Only those matters that 
seem to possess an importance to him m his 
professional capacity are of any real interest to 
mm during this phase Seldom does he capture 
the spint of science , scarcely ever does he exhibit 
the scientific attitude of nimd Soon we shall see 
biology alongside chemistry and physics as a pre 
registration subject it would be that even now 
if the meehamsm for teaching it existed m the 
schools I, for one, look forward to the time when 
biology will be taught m the schools by carefully 
tramed men, for school is the place where one should 
receive one’s introduction to biology That is the 
time and the place to give to the temperamentally 
suitable the spirit of the naturalist This should 
be the endowment the school should give to youth 
At the present time the schools are providing 
the umversities with a more than adequate 
supply of botanically attracted maidens, whereas 
what we need is an mcreased supply of young 
men who know that they are destmed to be 
biologists It IB not because chemistry and physics 
are ultimately more profitable than biology that 
so many university students attend these courses , 
it IS b^ause so few have had biology at school, 
and because the majority of youths are urban- 
bred At the present time thel^ u a demand for 
men with a biological equipment that cannot be 
suppbed Imperial schemes for the advancement 
of agriculture are even now bemg embarrassed m 
their development because there are no young 
biologists to accept the poets that have been 
created In the Dommions and Colomes, agri- 
culture 18 the all -important mdustry, and m 
agriculture a knowled^ of biology is of greater 
usefulness than is a knowledge of physics Com- 
monly, I am asked for advice concerning the 
prospects for a tramed biologist I answer that 
a well tramed man of suit^le personality can 
readily start on a career which offers him a salary 
advancing from about £300 to £1000 To those who 
argue that this is not so good as a career m medicine, 
law, or commerce, I reply that I, for one, get from 
life rewards that cannot be found outside biology 
What IB more important to humamty than the 
manufacture of helmmthologiste, entomologists, and 
the hke is, however, the further extension and 
democratisatioD of the evolutionary concept It 
was this that overthrew the medieval theology and 
completed the enlarging of the mental horizon of 
humamty Man’s notion of himself has changed 
from that of a bemg recently created and awaitmg 
a day of reckoning m a not too distant future to 
that of a bemg ongmatmg as pert of organic Nature 
and set m a universe without beginning and without 
end This mtellectual revolution has emancipated 
countless men from the bondage of authority It 
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must free all The evoluticmary oono^t has been 
apphed to religion and to philosophy Its mfluenoe 
IS seen in sociology m the incessant questionmg of 
the necessity for existing conditions — it has shaken 
the whole eMlifioe of social tradition Disease and 
crime are no longer regarded as mevitable con 
sequences of the organisation of society to be 
treated by curative measures They are being 
attacked with all the scientific knowMge that we 
now have, and it is mtended that they shall be 
eliminated by the evolution of a type of man and 
a form of society in which they will not exist 
Man 18 no longer content to allow natural forces to 


work their will upon him , he has challenged 
Nature, bending it to his will, and hereafter will 
direct his own evolution 

The biological discovery of man’s place m Nature 
has created the need for a biological framing for 
priests and law makers, for further developments 
of civilisation will be made possible only through 
the Mowth of biological knowledge The nine 
teenm century saw revolutionary advance in the 
physico chemical field , the twentieth will see equal 
advance m the domain of biology In the past, 
man’s control has been over mammate things now 
the conquest of livmg Nature has begun 


Antarctic Discoveries 


I N his nme hours’ flight of 1200 miles over Graham 
Land on Dec 19, Sir Hubert Wilkms made dis 
ooveries of great value This was the first flight 
ever made in Antarctic regions and shows the v^ue 
of air transport for the explorer m a part of the 
world where pioneer work has yet to be done In 
a few hours, travelhng at a speed of 120 miles an 
hour, Sir Hubert reached farther south than any 
ship has over been able to penetrate on the eastern 
side of Graham Land, where Captain Larsen m 
1893 had managed to reach lat 68° S Previous 
knowledge of the coasts of Graham Land ended, 
with any detail, on the eastern side m about lat 
66° S , and on the western side in about lat 69° S 
Beyond these latitudes, and even to the north of 
them m many places, knowledge was very sketchy 
The mam features of Su" Hubert Wilkins’ dis 
oovenes can be gathered from his dispatches to 
the Times From Deception Island he and Lieut 
Eielson flew south over the high peaks of Trmity 
Peninsula and the King Oscar coast, and almost 
exactly on the Antarctic Circle found an ice filled 
twisting channel joming the Weddell and Bellmgs 
hausen Seas The eastern end seems to open 
between the Weather (Wetter) Island of Larsen 
and another large island lying about 60 miles farther 
south Prom the description, this island would 
appear to belong to the zone of basaltic rocks that 
hes to the east of the folded zone of Graham Land 
The eastern end of this strait was missed by 
Larsen and NordenskjSld Larsen was too far east 
owing to the wide ice shelf on that coast preventmg 
hiB ship approaching, and Nordenskjdlas farthest 
south on ^ sledge journey m 1902 was about lat 
66° S Yet at that pomt he had a vague suspicion 
of the existence of a very long mlet if not a strait 
At its western end the strait discovered by Sir 
Hubert Wilkins no doubt opens mto the great 
Auvert Bay which Dr Charcot placed north of his 
Loubet Ltmd Auvert Bay has not been explored 
and Its eastern end is loft blank on the imarts 
The Times roTOrts that this new strait has been 
named Crane tliannel 

Farther south Sir Hubert Wilkms reports that 
the rug^ ranges of South Graham Land decrease 
m height but rise agam towards lat 70° S In 
that latitude there exists a second strait, named 
Stefansson Strait, forty to fifty miles wide joining 
the Weddell and ]^llingshausen Seas Beyond this 
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the ice chff which borders the Weddell Sea from 
Coats Land westward seems to contmue Very 
possibly it oontmues through the strait, borders the 
Pacific Ocean, and reaches King Edward Land 
About here Sir Hubert was forcM by lack of fuel 
to turn, but he writes of the ice covered surface 
slopmg upwards to the south, which suggests the 
high plateau of Antarctica This part of Antarc- 
tica receives the name of Hearst Land The mam- 
land of the southern contment is probably entirely 
of the same plateau structure with conspicuous fault 
ranges in the Ross Sea area The theory that any 
part of the mainland is a region of Andean f oldmg 
must now apparently be abandoned 
These details will of course be ampbfled m the 
course of time and the photographic record of the 
flight will help to make the picture complete At 
present the news suggests that the folded ranges 
of Graham Land are lost by depression m about 
lat 70° S They probably skirt the ice covered 
plateau of Antarctica, appearmg as emerged land 
m such areas as Alexander Island, Charcot Land, 
the volcamc Peter Island, and perhaps King 
Edward Land 8o httlc, however,^ is known of 
Kmg Edward Land that its partimpation m the 
Andean folds cannot be stated with certamty 
The existence of many large tabular bergs off 
Alexander Island, which appears to he near the 
western end of the large strait, suggested to Dr 
Charcot many years ago that shelf or barrier ice 
could not be far distant from that coast 
Sir Hubert Wilkms’ discoveries thus throw light 
on one of the chief problems of Antarctica, namely, 
the relation of the folded Andean structure of 
Graham Land and the plateau structure of Victoria 
and adjacent lands and probably of Coats Land 
The more striking discovery of the straits across 
Gndiam Land u actually of less importanoe It 
has been known smoe the days of the Bt/igica 
expedition towards the end of last century that 
Qi^am Land was a heavily submerged area Its 
oontanuity with the folds of South America has 
been lost by submergence Belgian and French 
expeditions on the west, and Swedish and other 
expeditions on the east, hv^'e shown the extent of 
Buomergenoe m outlyiifg archipelagoes and deep 
inlets Channels crossing from coast to coast are 
not surprising in such a land In South America 
such channels occur la the fkr south These newly 
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diflcovered Btraits are probably seldom if ever clear 
of ice in fact, they are probably filled with shelf 
or barrier ice rather than sea loe 

Unfortunately, Sir Hubert Wilkins could not 
land, as his machine had wheels and he saw only 
snow surfaces fit for ski But the discoveries show 
the way for future work, which it is to be hoped 


may be done at least m part by Sir Hubert him- 
self during the present season A fiight from 
Dewption Island to Com Byrd s base at the Bay 
of whales m the Ross Sea could not fail to have 
mteresting results, but it would be a long flight 
and a far more hazardous than the one alre^y 
accomplished R N R B 


Obituary 


Dr C R Young O B E 
/ tHARLES ROBERT YOUNG was bom at 
V Nottingham on Mar 4 1880 and was the son 
of Robert Young a bank actuary of that city He 
received his early education at the Nottingham 
High School, and from there wont to the Royal 
College of Science, where he remained from 1899 
until 1901 He obtained the B Sc degree of the 
Umversity of London and was then appomted 
lecture assistant to Prof Purdie of St Amdrews a 
position which he held until 1003 

In 1903, Young was appomted research assistant 
to Prof Purdie and lecturer in the University and 
until 1907, was engaged in carryyig out some 
important researches with Prof PUrdie Among 
these may be noted a paper on the alkylation of 
rhamnose and one on the optically active forms of 
alkyl oxysuccinio acid two important applications 
of the reaction for the alkylation of hydroxy com 
pounds mtroduced by Puidie which has proved so 
fruitful in elucidating the constitution of the sugars 
He was awarded the D So degree of the Umversity 
of St Andrews on the results of his research work 
Erora 1907 until 1916 he held the post of lecturer m 
chemistry at the Umversity of Sheffield, and here 
although his duties prevent him from continuing 
his research work, he proved himself to be an able 
and effective teacher 

When the late Dr A W Crossley, early in 1910 
resigned the secretaryship of the Chemical Warfare 
Committee m order to take over the control of the 
then newly estabhshed expenmental station at 
Porton, he was moved to recommend Young for 
the post for Ch-ossley was a great judge of men and 
had recogmsed Young’s special quahncations while 
acting as external examiner at St Andrews and 
Sheffield From this date until the end of the War 
Young fully justified Crossley s choice and earned 
out the duties of his difficult office with that tact 
discretion, and thoroughness which characterised 
all hiB work He endeared himself to all members 
of the Committee by his willmgness to serve and 
by his innate modesty and unfailing courtesy 
When in 1919 there arose the question of the 
appomtment of a techmeal officer for the Depart 
ment of Scientific and Industnal Research, the three 
members of the Committee, who were also members 
of the Advisory Council of the Department, were 
unanimous in recommendmg Young for the new 
poet 

Young served the Department for nearly ten 
years, and was, at the tune of his death, secretary 
of the Sowntiflc Grants Committee All those who 
came m contact with him, both in his official and 
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personal capacities, recognised his true worth He 
had a kindly rather shy, temperament and a very 
lovable disposition Self effacing and modest, he 
nevertheless held his views strongly and was qmok 
to express them with force when occasion required 
He was created an Officer of the British Empire 
for his War services He died on Dec 26 last, 
after a brief illness, and leaves a widow and two 
daughters JET 

Wb regret to record the death of Dr Dawson 
F D Turner at the age of seventy one years He 
was one of the few medical men who took up the 
study of X rays in medical work m the real pioneer 
days Unfortunately, he suffered from the rays 
when their dangerous character was scarcely 
known, but this did not prevent many years of 
excellent work on his part He was head of the 
X ray department in the Edinburgh Royal In 
firmary for nearly twenty five years, and during 
this time contributed ongmal papers on the subject 
of X rays and medical electricity His book on 
the therapeutics of radium VM one of the first, if 
not the first, published in Britain He was 
a vice president of the Rontgen Society and at one 
time president of the Royal Scottish Society of 
Arts 

Wb regret to announce the following deaths 
Prof John M Coulter, professor of botany m the 
University of Chicago from 1896 until 192S and a 
foreign member of the Linnean Society of London, 
who has been editor of the Botantcal Oatette since 
1876, on Dec 23 aged seventy seven years 
Mr J 8 DiUer, who served with the U 8 Geological 
Survey for forty one years and was well known for 
his studies of the geology of the Pacific Coast, on 
Nov 13, aged seventy years 

Dr Alois Kreidl, professor of physiolo^ m the 
UmversiW of Vienna on Deo 6, agM sixty four years 
Prof F P Leavenworth emeritus professor of 
astronomy m the University of Minnesota known for 
his work m astronomical photography, on Nov 12, 
aged seventy years 

Sir Charles Macara, Bart , founder of the Inter 
national Federation of Master Cotton Spinners’ and 
Manufacturers Associations and widely known m 
mdustnal oirolee, on Jan 2, aged eighty three years 
Prof E H L Schwarz, professor of geoloj^ m 
Rhodes Umversity College, Qrahamstown, South 
Africa, on Deo 19, aged forty five years 
Sir Henry Trueman Wood, secretary from 1879 
until 1917 of the Royal Society of Arte, on Jan 7, 
aged eighty three years 

Prof Alexander Ziwet, professor of mathematics at 
(die University of Michigan sinoe 1888, and an associate 
editor of the B*dl4t%n of the Mathematioai Soo%^, on 
Nov 18, aged seventy five years 
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Ne-ws and Views 


Thk desonpfcive statements which have been 
pubbshed from time to time indicate both the nature 
of the King’s lUness and the treatment adopted more 
fully than is possible m the daily bulletins and enable 
a clear picture of the course of the malady to be formed 
The illness began as a streptococcal septicaemia, with 
later localisation of the infection between the base of 
the right lung and the diaphragm such a ‘ fixation 
abscess ’ is of favourable imjiort, since its appearemce 
IS usually followed by a lessening of the general in 
fection Apart from treatment directed towards 
the maintenance of the patient’s strength, including 
the assimilation of appropnate nourishment, the aim 
has been to aid the development of the body’s defences 
against the attack of the micro orgamsms and to 
maintam the blood sind tissues generally in as nearly 
normal a condition sis possible Thus the application 
of ultra violet rays to the skin in suitable dosage 
should result m an increase m the bactericidal power 
of the blood , whilst the organisms in the abscess 
cavity m the chest can be more directly attacked by 
the apphcation of antiseptic solutions For this 
latter purpose a solution of hyjiochlorouB acid con 
taming active chlorine, which was developed during 
the War by Carrel and Dakin for the treatment of 
septic wounds, has been useil its advantages are 
that it 18 almost non toxic to living tissues, including 
the white cells of the blood which enter the abscess 
cavity to ingest and destroy the organisms, although 
acting dolotenously upon the organisms themselves 

In the early days of the Kmg’s illness the presence 
of the organisms in the blood stream resulted in a 
definite aniomia, but with the lessening of the infection 
the number of red blood corpuscles has increased again 
and a transfusion of blood has not been considered 
either necessary or advisable On the other hand, 
chemical examination of the blood has of late showm 
a deficiency of calcium, which is being combateil by 
the administration of a salt of this element with 
parathyroid extract The parathyroid glands are 
known to have some control over the calcium meta 
holism of the body , experimental removal is followed 
by a fall in the blood calcium, accompanieil by the 
development of muscular spasms known as tetany 
administration of an extract of the glands raises the 
blood calcium and abohshes the symptoms The 
extract is effective also in other conditions not obvi 
ously connected with disturbance of the parathyroid 
glands, in which the blood calcium has fallen to a 
subnormal level In the present case it is probable 
that the presence of the abscess m the chest has 
effected a dram of this element from the blood Eleva 
tion of the blood oalcium will also aid m raising the 
blood pressure, which has fallen below the normal 
level dunng the course of the illness Improvement 
appears to be taking place slowly, but surely enough 
to justify the hope that the King will be restored to 
hm people 

Tbb sixth annual meeting of British Zoologists was 
hdd m the rooms of the Zoological Society on Jan 6 , 
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mnety zoologists being present The meeting dis 
cussed the interun report of the Royal Ckimmission 
on National Museums and Art Qallenes, and after a 
long and mterestmg discussion passed, unanimously, 
a resolution “ Tliat the Trustees of the British Museum 
be approached in order to lepresent the urgency of 
putting upon an equal and independent basis the 
direction of tho two branches of the British Museum 
at South Kensington and Bloomsbury ” The im- 
{lortant research work, not only in academic but also 
in economic zoology, which is carried out m the 
Natural History Museum is held by zoologists to 
justify an autonomy which does not at present exist 
Tho neeils of the Museum and the nature of the work 
carried on in it differ so greatly from those of the 
library and archeological sections, that the necessity 
of conducting business through the accounting office 
at Bloomsbury necesssnly involves a hindrance to its 
work 

Thh meeting of British Zoologists also discussed 
the present shortage of trained zoologists for technical 
posts Instances in which it had been imiwssible to 
find a suitable applicant for most attractive posts 
were reported Mr S G Tallents, the secretary of 
the Empire Marketing Board, showed that a con 
siderably increased demand for biologists may be ex 
pected from the tropical dependencies Tho shortage 
seems to depend on the unwillingness of students, or 
of their parents, to face the risks of undertaking a 
career m which the total number of posts is very 
small in comparison with the openings in such a 
profession as medicine or even with those available 
to chemists Tlie attrai tiveness of zoology m a career 
IS further decreased by the fact that even the most 
highly paid zoologists receive a salary which would 
represent no more than a very modest success in 
medicine or other professions In addition, zoological 
appointments fall to be made at irregular intervals, 
and are unpredictable It is thus impossible to ensure 
a student whose interest is m fisheries reseaioh that 
there will be a poet vacant four or five years hence 
when he finishes his university course Zoologists of 
the last generation pursued that science because they 
felt that it mattered, to them at any rate, more than 
other things , they trusted to their abilities to gam 
them a livelihood, even if a poor ono The modem 
student wishes certainty, a permanent post with a 
pension ’The meeting passed a resolution in favour 
of the establishment of an association of professional 
zoologists and appomted a committee to consider the 
constitution of such a body 

Wx fear that the advocates of better and more 
extended biological teaolung in schools will read the 
recant correspondence on this subject in the Tttnee 
with mixed feelings The correspondence began with 
Sir CSiarlee Robertson’s comments on Mr Ormsby 
Gore’s report of his visit to Malaya, Ceylon, and Java, 
which is the subject of the leadmg article m this 
week’s issue Sir Charles mdioates four mam causes 
for the present unsatisfactory position our urbamsed 
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and industns] outlook , the dominance of chmniBtry 
and physios m the school science course , the con 
gested school curriculum , the newness of the subject 
He believes that until the situation m the secondary 
schools is altered, no amount of propaganda by 
government bodies and no changes in the attitude 
of the universities will avail in providmg the greatly 
moreased number of qualifieil biologists urgently 
needed in the Empire In this he will bo fully sup 
ported by those who have studied the problem of 
introducing a projier biological course into the schools 
Nevertheless, it is only an incidental reason, great 
though its material importanoe undoubtedly is The 
real justification is set out, almost alone among those 
taking part in the correspondence, by the headmaster 
of Dauntsey School ‘ Biology has a spirit and soul 
as well as a money value ’ For the rest, the argu 
ments cover familiar ground The universities are 
blamed by some for unwitting obstruction, and are 
praised by others for encouragement in excess of that 
warranted by present conditions Attention is directed 
to the dispanty of income between leading biologists 
holding official positions, and moderately successful 
lawyers, doctors, and tradesmen — a contrast which 
loses much of its point because it applies to physicists 
and chemists as well, with the exception of a very 
few in the leading industnal organisations 

Wk can only hope that constant ventilation of the 
subject will help to direct attention to the analysis 
of the position and the definite recommendations 
mode m two reports, dealing with animal biology m 
the school curnoulum, and science in the school 
certificate examinations, respectively, whioh were pro 
seated at the Glsugow meeting of tho British Associa 
tion If any doubt existed as to the urgent need of 
fully trained biologists in the Empire, it would be 
removed by Mr Ormsby Gore’s address on “ De 
velopments and Opportimities m the Colonial Em 
pire," given at University College, London, under 
the auspices of the Association of Scientific Workers 
He pomted out that nearly all the non self governing 
colomes have now reached the stage of evolution 
neoesBitatmg the establishment of a whole senes of 
technical services to assist their economic and cultural 
development The majority of the non self govermng 
oolomes he in or near the tropics, and their resources 
ore almost entirely agncultural Biologists, sjieciabsod 
in the numerous branches of this science, are urgently 
needed in the agncultural field and in all branches of 
medical work In addition to this perhaps self evident 
need, there is the highly sigmfioant fact that in the 
very difficult task of educating the native population 
the only contacts between the mind of the Bntish 
tesKiher and that of the indigenous {mputation are 
biological Tlie natives cannot see any benefit in 
education unless it deals with their ever present pre 
occupations — their struggle for existenoe, the health 
of themselves, their animals, and crops 

The Council of the Physical Society has awarded 
the nxth (1928) Duddell Memorial Medal to Dr 
Charles ^ouard Guillaume, the Diraotor of the 
Bureau International des Folds et Metures, Sevres 
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The medal is awarded annually to some one who bos 
contributed to the advancement of knowledge by the 
invention or design of scientiflo mstriunents or by 
the disoovery of material used m their construction 
Dr Guillaume is known to the world for the invention 
of three metallio alloys of great importance, invar, 
ehnvar, and platmite Industrially, the last one of 
the three is much the most important It is a nickel- 
iron alloy having approximately the same tempierature 
coefficient of expansion os glass, so that it can be 
fused into glass and used as the wire for introducing 
the current into electric incandescent lamps Tho 
wire IS frequently covereil with a thin coating of 
copper to which the glass adheres, and m this form 
the wire is known os ‘ red platinum ’ As about one 
thousand million lamps are made annually, the saving 
between the cost of platinum wire, which was the 
only siutablo material formerly available, and the 
alloy, approximates to £1 000,000 per annum 

The other two alloys associated with Dr Quillaume’s 
name are of great scientiho importance Invar, a 
nickel steel, discovered m 1896, has practically no 
tomiieraturo coefficient of expansion so that the 
length of a surveying tajie mode of it is almost un- 
affected by temperature Its use in accurate survey 
ing work has r^ucod the time taken to one fiftieth 
of that required a few years ago The [rendulum 
rods of all modem first class clocks are also mode of 
tho same material The thirtl material, ehnvar, was 
invented by Dr Guillaume for the manufacture of the 
balance spnngs of watches The coefficient of elas 
ticity of ehnvar does not change with temperature, so 
that the control exerted by the spnng does not vary 
with temperature It is estimated that about five 
million watches are made annually in which tho 
balance springs are of this material In hig earher 
scientiflo career, Dr Guillaume did a great deal to 
develop the aoouracy of measurement obtainable with 
the mercury in gloss thermometer His book " Traits 
pratique de thermom6tne de pr6oi8ion,” published in 
1889, has remained the classic on the subject Dr 
Guillaume has pubbshed many papers connected with 
the standards of metrology, and his name is synony- 
mous with accuracy of measurement He was ap 
pointed Director of the Bureau des Poids et Mesures 
in 1916, and received the Nobel Prize for physics in 
1920 

There was an international celebration of Sir 
J C Bose’s seventieth birthday on Dec 1 In India 
the Maharaja of Nepal, the governors and chancellors 
of different universities, sent their delegates, and 
Rabindra Nath Tagore composed a special poem for 
tho occasion Congratulatory messages were received 
from many leading representatives of progressive 
knowledge in Europe , and Remain Rollaad, the 
distinginshed man of letters of the Sorbemne, Paris, 
wrote “ You have moorporated into the Empire of 
Spirit the new Universe of Life which only yesterday 
was taken as unconscious, dead and buned in the 
night " The National Research Institute, Nanking, 
sent the message that “ the world looks to you to hft 
science into the retdm of Spintusd Beahty All Ana 
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sh«rea in your glory ” Sir J C Boso m course of his 
reply, sud thet he had “ for the last forty years worked 
towauds winning for India a recognised place among 
federation of nations by her contributions for extend 
ing boundaries of knowledge The world is to day 
divided into warring hosts threatening the very exist 
enoe of oivihsation There is only one way to save 
world wide nun, and that is by intellectual co opera 
tion for the common benefit of mankind ” At a 
meeting of the Senate of the University of Calcutta on 
Deo 8, a resolution was passed congratulating Sir 
J C Bose on the work he has done for the edvanoe 
ment of science 

In a {laper entitled “ Economic Application of 
Electncity to Low Temperature and Heating Pur 
poses,” read before the Institution of Heating and 
Ventilating Engineers on Jan 2, Mr G Wilkinson 
described an economic apphcation of eleotneity for 
heating purposes by means of a ‘ change circuit ’ By 
this means the load factor of supply stations can be 
increased and domestic electric heating becomes a 
possibility on cost alone Mr Wilkinson said that, 
assuming an increase in load factor from 25 per cent 
to 75 per cent, there were available during the year 
1927-28 for heating purposes the enormous total of 
19,856,701,260 kilowatt hours at J penny This 
amount is being increased every day with the growth 
of the constant voltage supplies Energy in the form 
of electncity has the advantage that it can be readily 
delivered at any point where heat is requited, and the 
expiense of pipe transmission and heavy heat losses of 
transmission are saved Each floor of a building, and 
if necessary each radiator or panel, may have its 
separate storage cylinder which will absorb the con 
stantly varying amount of energy received from the 
‘ change circuits,’ thus forming a heat reserve to be 
drawn upon at such times and rates as reqiured to 
maintain uniform temperature under all weather 
variations The absence of combustion and the pro 
ducts of combustion enables these cyhnders to be 
placed m positions where any rcKhation loss is usefully 
employed, and the whole system lends itself readily 
to convenient applications not obtainable with any 
other form of heating 

Noise, it is becoming reahsed, is an important and 
to some extent preventible affliction which civilised 
and greganous human beings are called upon to suffer 
Although, m a strictly scientific sense, all noise is not 
harmful, or even unwelcome, the pleasant noises are 
generally called by some other name Among the 
definitely deletenous vaneties is undoubtedly that of 
modem road traffic, and any means of dealing with 
that part of the nuisance amenable to treatment — 
provided such means are reasonably eoonoimcal, fairly 
efficient, and not unduly inconvement — are bound to 
attract the serious consideration of highway engmeers, 
of medical men, and of dwellers in noisy cities In a 
paper road by Lieut Col T H Chapman at the 
conference on rubber roadways and floor coverings, 
held under the auspices of the Institution of the 
■Rubber Industry and the Rubber Growers’ Assooia 
tion on Jan 3, a useful survey of progress m the 
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employment of mbber for this purpose was presented 
It is not claimed that rubber is, in every sense, an 
ideal matenal, for sueh would exhibit absolutely no 
deterioration or wear under usage and weather 
Rubber is, however, smooth without being slippery, 
hard yet resilient, impervious to moisture, dustless, 
and easily cleaned , it absorbs vibration, diminishes 
noise, and requires no mamtenance , hence rubber 
goes a long way towards meeting the requirements of 
the ideal Wliilst granite setts, asphalt, and wood 
blocks all have their distmctive advantages, there are 
special areas where the cost of rubber should not be 
allowed to obscure its obvious merits The latest 
examples of rubber paving laid in London are on the 
approach to Fresh Wliarf (London Bridge), in New 
Bridge Street (Blackfnars), Thurloe Place (South 
Kensington), and Croydon Road (Anerloy), at Edin 
burgh in Shandwick Place, and at Glasgow in 
Buchanan Street Lieut Col Chapman indicated 
directions m which technical difficulties are still 
obstmctive , at present, for example, rubber cannot 
bo laid and then vulcanised tn «t<M, although an 
advance in the direction of ‘ carpeting ’ with vulcan 
ised rubber appears practicable So far as reduction 
of noise 18 concemeti, tests in Whitehall showed that, 
compared with wood paving, the reduction was 30 per 
cent, that the residual noise was less objectionable, and 
that vibration was diminished 

Rubber flooring was discussed at the same con 
ference by Dr S 8 Pickles Hero the problem 
IS less of a technical than of an educational nature 
The reputation of rubber as a floor covering is well 
estabhshod, and despite the somewhat high imtial 
cost, the low price of rubber now affords wider 
opportimities for its employment Its shock absorb 
mg properties and comparative noiselessness are self 
evident advantages It is, moreover, interesting to 
note that its use m a London church was attended by 
an improvement in the acoustic properties , rubber 
floonng thus absorbs sounds already produced 
Further, the jioor conductivity for heat and electricity, 
the resistance to abrasion, and the fact that it is 
waterproof and non absorbent, all contnbute sigmfl 
cantly to its claims for a more widespread pubhe and 
domestic use Dr Pickles gave much i^ormation 
conoeming the types and properties of rubber floor 
covenngs which should prove of service to an architect 
desiring to develop floonng schemes m keeping with 
the character of his structure Incidentally, he men 
tibned that he had had under personal observation 
for nearly twenty years rubber floors in a chemical 
laboratory and in a power house , both were still m 
excellent condition as regards wear When refemng 
to the types of apparatus employed in estimating the 
suitability of rubber and rubber compositions, and 
to the need for constant examination and control of 
products on the part of manufacturers, he said that 
if a composite plate of rubber and steel is subjected 
to a sand blast, the steel portion may be worn com 
pletely through, leaving the rubber almost unaffected 

The Institution of Chemical Engmeers has decided 
to institute, m commemoration of the late Lord 
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Moulton, two awards for papers on ohemioal engmeer 
ing subjects The senior award will consist of a 
medal in gold, bearing a likeness of Lord Moulton on 
tlie obverse, and be awarded for the beat paper of the 
year of a mature character, read before the Institution 
and published in the Tronaadiont The aweud will 
not be confined to members of the Institution The 
junior award will consist of a similar medal in silver, 
with a pnze of books to the value of £3, for which 
graduates and students of the Institution only will be 
eligible The award will be made for the best paper 
of the year communicated to the Institution, and 
deemed of sufficient merit to be published in the 
Tratuaettana 

In connexion the World Engineering Congress which 
will bo held at Tokyo on Qct 29-Nov 22 by the 
Kogakkai, or Kngineenng Society of Japan, and 
supported by the J apanese Qovemment, a oonforenoo 
of representatives of twenty three institutions and 
societies met recently at the Institution of Civil 
Engineers to consider the best means by which British 
representation at the congress could be organised As 
a result, “ The British Committee on the World Engin 
eoring Congress m Japan” was formed, having its 
secretariat and place of meeting provided by the 
Institution of Civil Engineers The Committee has 
as its objects the orgamsation of a party of British 
engineers to attend the Congress, and the securing of 
papers for presentation, and a small executive com 
niittee under the chairmanship of Sir Brodie Bender 
son has been appointed The Congress will be the 
first of Its kind held in Japan, and it is evident that 
the Japanese with their usual energy aro making every 
effort to make it worthy of the progress achieved m 
that country It is therefore the earnest wish of the 
Committee to awaken the interest and enlist the 
support of ongmeers, so os to ensure adequate British 
representation at the Congress by the presence of a 
largo party of delegates and by the presentation of a 
number of papers 

Radio advices from the non magnetic yacht 
Cameffte, which left Balboa, Canal Zone, on Oct 26 
for the first passage m the Paoifio of her Cruise VII, 
state she arrived at Easter Island on Deo 6, four days 
ahead of her schedule, writh all well on board and after 
a fine tnp with ideal weather conditions and no storms 
The oliserv ational work during the pasaeqfo from 
Balboa to Easter Island included 68 magnetic stations, 
10 ocean and tow net stations, 70 sonic depth 
detemunatioiis, 24 pilot balloon flights, 6 evaporation 
series, 23 biological stations, 25 days of photographic 
records of atmospheric electric potential gradient, and 
four 24 hour runs of other atmoepheno electric 
elements Because of a shght leak which developed 
m the depth'finder oscillator (mounted on the keel of 
the vessel), echoes for soundings have been obtained 
through firing of a shotgun at the and of a pipe 
extending 20 feet below the surface , the results with 
this emergency arrangement have cheeked well with 
depths determined by wire and pressure 

In commemoration of the centenary of the birth 
of John Innea, the council of the John lanes Horti 
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cultural Institution, Merton, is holding a oonfeienoe 
on polyploidy os a source of species and horticultural 
varieties, on Saturday, Jon 19, at 2 30 p m All who 
are interested are invited to attend , tea will be 
provided 

On Tuesday next, Jan 16, at 6 16, Dr F A Freeth 
will begm a course of two lectures at the Royal In 
stituUon on critical phenomena in saturated solutions, 
and on Thursday, Jon 17, Major Gordon Mome de 
livers the first of two lectures on Roman London 
The Friday evemng discourse on Jan 18, to be de 
livered by Sir William Bragg, will describe further 
progress in crystal analysis, and, on Jan 26, Prof 
A C Seward will speak on the vegetation of Green 
land 

In connexion with our article entitled “ A Neglected 
Aspect of Scientific Research ” (Nature, Deo 15, 
p 913), it IS of interest to know that the British 
Society for International Bibliography has recently 
been formed to deal with questions of classification 
It IS a daughter society of the Institut International 
do BibliograpKie and has its headquarters at the 
Science Library, South Kensington, London S W 7, 
where the Brussels Decimal Classification is used 
The honorary secretary is Mrs 8 M Tritton 

Recent issues of the Dody fiLience News Bulletin 
(by Science Serviie, Washingtiin D C ) direct atten 
tion to the great epidemic of influenza which is 
spreading widelj over the United States, and has 
also reached Canada Cases of ordinary so called 
influenza usually occur mostlv m January and 
February, while ‘ epidemic mfluenza ‘ occurs at any 
emd all times of the year This suggests that the 
present outbreak w one of epidemic mfluenza, the last 
visitation of wluoh was m 1918 

Mb J T Cunningham wntes to point out a 
mistake in the use of terms which occurs m a review 
by Prof Karl Pearson m Natubb of Dec 22, 1928, 
p 966, column 2, line 7 Although the meamng of 
the passage was probably clear to most readers. 
Prof Pearson is glad to have an opportunity of 
correcting the sbp What he intended to say was 
that “the lack of anterior pigment as judged by a 
lens 18 asseited to indicate that the individual bos 
a truly blue eye , and will produce gametes carrying 
a recessive imit factor for blue Two such lens tested 
individuals will produce only true blue eyed children ” 

The latest catalogue of Messrs Dulau and Co , Ltd , 
32 Old Bond Street, W 1, is No 163 It gives the 
titles of upwards of 900 second hand books of botomoal 
mterest, classified under the following headings 
Herbals, early gardening, fruit culture, etc , pnor to 
the year 1700 , horticulture, gardening, fruit culture, 
etc , after the year 1700 ( botany, botamoal travels, 
agriculture, etc , and cryptogams, plant pathology, 
etc 

Messrs Oomvy and Co , 20 Mortimer Street, 
London, W 1, have sent us a catalogue of shop* 
soiled and second hand instruments and appwatus, 
mainly mioroscopioal Messrs Ogilvy have decided 
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to disoontanue their seocmd hand department and in 
eonsequienoe are disposing of their second hand 
stock, which includes a large and varied selection of 
nuoroscopes and accessories and microscope prepara 
tions 

Appi lOATiONS are invited for the following appoint 
meats, on or before the dates mentioned — teoimioal 
assistant at a Naval Experimental Estabhshment — 
The Secretery of the Admiralty (C E Branch), White 
hall, 8Wl (Jan 12) A head of the Department of 
Pharmacy in the Bradford Techmcal College — The 
Pnncipal, Technical College, Bradford (Jan 16) A 
lecturer in physics and electrical engineering at the 
Ifandsworth Technical College — The Chief Education 
OflHoer, Education Office, Council House, Birmingham 
(Jan 19) A science master at the Lawrence Royal 
Mihtary School, Sanawar, India — 'The Secretary to the 
High CommiBBioner for India (General Department), 
42 Grosvenor Gardena, London, 8 W 1 (Jan 19) A 
lecturer m civil engineering and building trades work 
in the Engineering Department of the Portsmouth 
Municipal College — The Secretary, Municipal College, 
Portsmouth (Jan 25) A junior scientific officer 


under the Directorate of Scientific Research, Air 
Mimstry, for research m applied physics, chiefly 
m connexion with aeronautical instruments — The 
Chief Supermtendent, RAE, South hamborough, 
Hants (Jan 26) An investigator at the Mines 
Department Testmg Station at Sheffield — The Under 
Secretary for Mmes, Establishment Branch, Mmes 
Department, Dean Stanley Street, S W 1 (Jan 28) 
A pnncipial of the Government Technical School, 
Accra, Gold Coast — C A [T ], The Secretary, Board 
of Education, Whitehall, S W 1 Scottish candidates 
— [T ], The Secretary, Scottish Education Depart 
ment, Whitehall, S W 1 (Jan 28) An enguieenng 
assistant m the County Surveyor’s Department of 
the Wilts County Council — The Clerk of the County 
Council, County Offices, Trowbridge (Jan 28) A 
research assistant (botanical) and a research assistant 
(an entomologist) m the department of plant patho 
logy of the Albeit Agricultural College, University 
College, Dublin, for the investigation of virus diseases 
of plants— The Secretary, University College, Dublm 
(Jan 31) A lecturer in physics m the Umversity 
of Western Austraha — The Agent General for Western 
Australia, Savoy House, 115 Strand, W C 2 (Jan 31) 


Our Astronomical Column 


BnoNGATioN OF Mbrcitby — The easterly elonga 
tions of Mercury m spring are the most convenient 
and favourable of the year for observing this planet 
Ihey occur in 1929 on Jan 22 and May 16, and the 
former will afford some excellent opportimities for 
viewing the planet from about Jan 14 until Jan 28 
On Jan 16 Mercury will set about IJ hr after the 
sun, on Jan 20 about 1} hr later It will be 
bnghter before the date of elongation than afterwards, 
so that observations should be attempted during the 
third week of the month It will be moving in an 
easterly direction amongst the southern stars, but at 
the close of January will appear stationary m the 
western region of Aquanus 
The times of setting and apparent brilliancy of the 
planet will be as follow 


Mercury Sets '*§Su»r* 
(OMT) Lnitns 

Jan 14 ill 38«> -0 74 

„ 16 17 47 - 0 70 

„ 18 17 67 -0 62 

„ 20 18 6 -0 60 


Mercury S«U SSlUr 
(GMT) Lnetie 

Jan 22 IS^ 12” -0 34 

„ 24 12 16 -0 18 

„ 26 18 18 -0 02 


The brightness of the planet will therefore exceed that 
of such stars as Vega and Arcturus, and with a clear 
sky there should be little difficulty in detecting it 


Real and Fictitious Meteor Radiants — V A 
Maltzev of Lemngrad contnbutes a paper on this sub 
jeottoAsir Nochr, 6604 He quotes Dr C P Olivier 
as saymg that he was prepared to find that half the 
radiants m his catalogue did not correspond with real 
meteor streams The rule adopted was that a radiwit 
needed at least four meteors on the same mght passing 
through a circle 2° m diameter to establish it 
E^pcwinente were made at Lenmgrad by letting pins 
fall at random on a horizontal board graduated to oorte 
spond with a region of the sky extending over 90” m 
nght ascension and 76” m decimation The point of the 
pm denotes the direction of motion It would seem 
that very accurate horlzontahty of the board is neoes 
sary, otherwise the pins have a tendency to roll about 
No 3080, VoL 123] 


their pomts The conclusions drawn from the expori 
ments are that more than half the published radiants 
arc fictitious, and that more than 4 meteors tlurough a 
2" circle are required to estabhsh a radiant With a 
total of 100 meteors observed, it is considered that 1 1 
meteors through a 2” circle are required As the total 
number of meteors observed becomes loss, the number 
required for a rsMliant slowly dimimshes, being 8 when 
the total IB 60, and 6 when it is 10 But 4 meteors 
will still suffice when the same radiant is confirmed by 
observations in other years on the same calendar date 

San Luis Catalogue of 16333 Stabs — The 
Carnegie Institution of Washington has just published 
this very useful catalogue The late Prof Lewis Boss 
felt the need of modern observations for many of the 
stare south of the equator in his Preliminary General 
Catalogue, and arrang^ that the Albany transit circle 
should be set up at San Luis, Argentina, so that the 
northern and southern observations should be obtamed 
under as nearly as possible the same conditions, the 
observers bemg also the same Prof Tucker was m 
charge of the expedition, which worked so energetically 
that 87,000 observations were secured between April 
1909 and January 1911 A senes of photometric 
observations then commenced, which tenninated m 
February 1913 

The r^uotions have been earned through with great 
care, the refractions being carefully studied Stars 
were not observed both by reflection and directly at 
the same transit , at Greenwich also it has been foimd 
advisable to abandon such double observations , the 
second one being made m a hurry, after swingmg the 
telescope through a leuge angle, was found to be sub 
jeot to systematic errors A oompanson of both the 
Albany and San Luis catalogues with the P G C shows 
that the two former agree very well with each other, 
but the systematic difference from the P G C reaches 
0 4' in the neighbourhood of 20® N Deol There are 
many famt stars m the catalogue, some of mag 10 4 
Their positions are given for 1910 0 , there is no dis 
oussion of DroDer motions 
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Research Items 


PrBIBBBNTIAL MARBIA.OB IN SOUTH Atbioa — I n 
Afnea, vol 1, No 4, Womor Ereelen sti;idiea the con 
ditions of marnage among the vanoua races of South 
Afnoa m order to show that the property family 
marnage entails a number of obligations on the 
interested parties When marriage depends, as it 
does here, on a bncle pnce, the desire of a young 
man for marriage, entailing payment of property 
which he has not yet had an opfiortunity to acquire, 
ceases to be a matter for the individual and brings 
in the family The bnde price is provided by the 
family This among the Bantu is m the form of 
cattle, thoir only wealth The types of mamage are 
cross cousin mamage, when the children of brothers 
and sisters intermarry, but the mamage of the 
children of sisters is forbidden , the sororate, when a 
man marries his deceaseil wife’s sister, but it is the 
third and not the second sister who may thus be 
acquired , and mamage by inheritance when a man’s 
wives are appropriate by his heirs — the prmcijial 
heir being the eldest son, his own mother going to 
a younger brother of the deceased These forms of 
mamage with their variations in detail are the natural 
result of a system of contract between two families 
baaed on the exchange of women for cattle or other 
property of eqiuvalont value Among the Xosa, 
where the levirate does not exist, a widow may either 
marry a stranger who repays the cattle ongmally 
paid with a discount for each child already bom, and 
retained by the husband’s family, or she has to stay 
with her husband’s people In the latter case 
childt«n bom aa the result of intercourse with non 
related men are looked upon as the legitimate children 
of her deceased husband 

Thb Iron Aok in Italy — In Man for December, 
Dr Randall Maciver discusses recent theory on the 
absolute chronology of the Early Iron Age m Italy, 
basing his argument on views recently put forward 
by Prof Sundwall This author holds (1) that the 
Villanovans were driven from Central Europe by 
chmate change in the ninth century b o , and (2) 
that no painted pottery of Creek ongm could come 
into Italy except via Cumae, and therefore sites on 
which it occurs must be later than 760 a r Against 
this view Dr Randall Maciver argues that, whatever 
the date of the clunatio cnsis, it does not fix the date 
of the imgration, which may have taken place long 
before the final phase of hardship was attamed 
Further, other motives for migration may have been 
operative As regards the second point, it is entirely 
disproved by recent excavations The Greek pottery 
of Canale belongs to the eighth and nmth century, 
and IS directly connected with the Dipylon schools 
The sites, then, on which the pottery are found are 
therefore earlier, not later, than 750 b c Dr Randall 
Maclver’s own dating places the First Benacci penod 
at 1000 B 0 or earher, Ducati bungs it down to the 
nmth or eighth century Dr Randall Maciver here 
makes two modifications He accepts the rejection 
of his dating of 850 b c for the Wamor’s Tomb at 
Cometo, though he thinks it cannot be later than the 
first half of the eighth century, and he now puts some 
of the Vstulonian tombs so late as 050 b c 

Oaiaur otr thb Fauna of Lakb Baikal — Lake 
Baikal in Siberia has always been considered to have 
a hig^ily peouhar fauna, with a number of forms not 
oeouiri^ anywhere el« Recent mvestiKations of 
fresh water faunas of the northern hemisphere tend, 
however, to disprove that view, sinoe many groups 
and species of animals which were regarded as endemic 
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to Lake Baikal have been found elsewhere Thus the 
genus of sponges Batkalospongw was foimd m a lake 
near the nver Yemsei , amongst the 01igoch»ta, 
18 species of the genua Latnprodrtlua are pecuhar to 
Baikal, but four more are now known in Europe and 
Siberia , a representative of another Baikal genus, 
Tdenacxtlex, has been discovered recently in Lake 
Okhnda m Macedoma , the genus Propapput (fam 
Enohyirteidie) was known only from Baikal, but one 
species has bwn desenbed from Elba and found after 
wards in the Volga and other Russian nvers, as well as 
m Lake Baikal itself , amongst the Crustacea, the genus 
Echinogammarus is represented in Lake Baikal by 
39 speoies, and there are four more species, namely, 
one m Lake Okhrida, one in the Faroe Islands, 
one in Tnpohtania, and one m Spam, France, and 
Germany The Baikal molluscEUi genus Choanom 
phaius IS also ropresenteil in Lake Okhnda An 
endemic Baikal diatom, Oomphonema quadruyunctata, 
has been recently found m the Khanka Sea, near 
Vladivostok Thus the idea of a very high endemism 
of the Baikal fauna seems to require a revision, 
the mam endemic elements of the fauna are all of 
fresh water ongm, while there are no relies of an 
ancient marine fauna, as has been suggested some 
authors I’hese facts lead L S Berg {Comples 
rendus, Acad 8ci , Leningrad, No 22, 1928) to con 
elude that the fauna of Lake Baikal has been derived 
from an upper tertiary fauna of fresh water, or 
brackish water, basins 

Embryology or Stmops — J Noskiewicz and G 
Poluszyilski record ( Bull Int Acad Polonatse Sc , 
8er B , 1928) observations on the embryology of 
the Strepsipteran Stylopa The egg is poor in yolk 
and the cleavage total and equal During the fourth 
or fifth cleavage a nucleus is given off from one of the 
blastomeres into the central yolk mass, which is 
clearly delimited from the blastomeres and does not 
diviile although its nucleus undergoes two divisions 
synchronous with those of the blastomeres After 
the seventh cleavage the embryo consists of 120 or 
124 blastomeres and a quadnnucleate yolk syncytium 
About the fifth or sixth cleavage the embryo be^ns to 
be two layered and the end result of the cleavage is a 
morula in which the yolk sphere is penpheral This 
stage 18 traiuuent, for the cells soon assume a radial 
arrangement in a single layer with a penpheral yolk 
moss and a central cavity filled with a granular 
matenal secreted by the cells The colls v^ioh he 
under the yolk mvagmate and thus a double layered 
cup results In the cavity of the cup is the yolk mass, 
the inner layer is the germ layer and the outer is the 
envelope, apparently equivalent to amnion + serosa 
of other insects The germinal disc begins to elongate 
and the embryo becomes rolled at both ends, and 
stomodaeum and proctodseum are formed OsUs pro- 
liferated from the end of the stomodaeum gradually 
surround the yolk and form the mid gut, wluch at a 
later stage has a tubular connexion with the fore gut, 
but the proctodteum remains bhnd The genital cells 
are differentiated moderately late as an unpaired 
mass of cells near the prootodaBura 

Fbbdino of AvTOLrrvs — Yo K Okado (Qtiort 
Jour After Set , Oct 1928) describee the method of 
feeding of Au<olvttueduiarc{«t,a8 observed at Plymouth 
This polyohaet attaioks the tentacles and upper portions 
of the hydranths of OMta, cutting them oft wi^ the 
toothed tip of the ohitmous tube of the protruded 
pharynx The pumping action of the proventrioulus, 
whioh has a valve at each end, causes the food to be 
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■uoked through the pharynx and driven through the 
ventnculus (^uoed in AvXolytuB) into the intmtine 
The pulsations of the proventnoulus are about 120 
per minute The muscular elements of the pro 
ventnculus are strong columns, which extend radially 
from the lining epithehum, and slender semi annular 
bands Each radial column represents a single cell 
the major part of which oonsista of undifferentiated 
protoplasm (with one nucleus), on the penphery of 
which are the fibrils In each fibnl are four contrac 
tile zones, three mtemodea, and two insertion parts 
The contractile zones only stain with htematoxvlin, 
and may be compared with the anisotropic bands of 
the striated muscle of arthropods 

Indian Hydbaoarina — A number of fresh water 
mites have alrea^ been recorded from Ceylon and 
parts of India Dr C Walter (“Zur Kenntms der 
Mikrofauna von British Indien II Hydracanna,” 
Records of the Jndxan Museum, vol 30, pt 1, 1028) 
describee a number of new species inhabiting marshy 
regions from a collection made by Dr P A ^appius 
for the most part from the Punjab and neighbourhood 
AH but one of these belong to known genera, the new 
genus Testudacarus being founded for one species 
based on one female only Nearly half of the species 
recorded, however, are new One of these, Alurus 
scuUUiformts, has the hind legs armed with peculiar 
blade like spines somewhat reserabbng the ohelsa in 
certain annelids Only one male and one nymph of 
this species were found The jiaper is well illustrated 
by Ime drawings and there is a valuable bst m tabular 
form showing the distribution of all the Hydracanna 
known from the Indo Australian region, with a good 
survey of literature on the subject 

Dbvelopment or LsprosysAPjA ishsbsks — S 
Runnstrfim, in Bergens Museums Arbok, Heft 1, 1927, 
has an important paper deabng with the development 
of Leptosunapta inhcsrens The biology is disouseed 
Dunng the reproductive period the germ cells were 
shed between 3 and 6 pm daily for about a month 
There were indications of penodlcity in the reproduo 
tive activity An account is mven of cleavage, and a 
detailed study is made of the development of the 
meeoderm, nervous system, mesenchyme, and spicules 
A barrel shaped larva is produced Companson is 
made between this development and that of other 
Holothunan8 and consideration is given to the sym- 
nletry of the class €wid to the m^ifloations of the 
Synaptxdce 

Oenbtios or the Dutch Habbit — Smoo 1920 an 
extended controversy has been taking place between 
Prof Punnett and Prof Castle regarding the genetics 
of the ' Dutch ’ rabbit Prof Punnett now returns to 
the charge armed with further breedmg data {Jour of 
Oenettes, vol 20, No 2) These rabbits show a ruam 
of colour markmg from almost pure white to entirwy 
black. Punnett interprets the condition as due to a 
major factor P producing the higher grades of pig 
mentation (and incidentally preventing A«(«roohrv«?Md»o 
indts) and two mmor fiMstors S and T which are 
cumulative in effect, sbowing more pigmentation m 
the homozygous than the heterozygous oondition. 
The typioal mtoh pattern would be represented by 
ppSSTT Another minor factor N occurs m most 
self coloured breeds Thus the whole colour senes is 
explamed by one mamr factor and three modifving 
factors. In place of P, Prof Castle postulates three 
multiple aOMomorobs, Du for self colour, du< for 
Dark Dutch and for White Dutch, with oertam 
modifying factors m addition. Castle also believes he 
has found linkage between Dutch pattern and long 
Angora hair, which Punnett believes is unproved. 
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The English pattern has been shown by Castle to be 
oloeely linked with the Dutch , English x Dutch giving 
3 1 ratios in except for rare orCse overs The 
English rabbit has a factor for self colour plus an 
inhibitory factor I, hence II PP with certain minor 
factors Bv matings with White Dutch, oonolosions 
are drawn by Punnett which support hiis mterpreta 
tions The special value of this wo» lies in the analysis 
of what appears phenotypicEdly as a more or less 
continuous senes of colour patterns. 

Post Eocbnr Mollusca ox North wkstkbn 
India — ^Nearly three years ago we directed attention 
(Natubb, Feb 13, 1926, p 246) to the pubboation of 
the first part of “ Desrnptions of Mollusod from the 
Post Eocene Tertiaiy Formations of North western 
India,” by the late Dr E Vredenburg Now, after 
inevitable delays, the second part has appeared under 
the editorship of Mr H M Lahin (Mem Oeol Surv 
India, vol 60, pt 2) It deals with the remainder of 
the GMtropoda and the whole of the Felecypoda from 
the Btratigraphical divisions distinguished by Blan 
ford as the Nan, Gaj, and Mekran Close on two 
hundred species, many being new, are carefully de 
scribed, some in great detail, and figured from the 
author’s photographs on 22 plates executed by the 
Survey m most admirable manner There is a good 
index to the whole volume at the end 

Southern Rhodesian Mines — The Geological 
Survey of Southern Rhodesia has published in its 
Bulletin No 13 a number of miscellaneous reports by 
Mr I E Keep, State mining geologist There are 
nme of these reports, five of them, namely, those on 
the Glen Hume and Glen Brook Gold Blocks, the 
Cactus mme, both m Qwelo distnet, the Lone Tree 
mine m Salisbury distnct, the Belvedere mine m the 
Behngwe district, the claims of the Parthenon Syndi 
cate m the Hartley district bemg essentially gold imnes , 
whilst there are also reports on the Behngwe antimony 
claims, upon the Copper Duke and Golden Duke mines 
in the Hartley district, upon Devitt’s asbestos claims 
in the Selukwe distnot, and upon the Neardy mine in 
the Makoni distnot, which appears to carry copper 
and good lead oree Apparently none of these mmes 
IS yet in a highly develops condition, and the reports, 
though extremely valuable for those locally interested 
m muimg, cannot be said to be of any notable general 
importance 

Support ox UndeboboundWobkinos — The Safety 
m Mines Research Board has just issued Paper No 46 
deabng with the support of underground workings in 
certain of the more southern oo^elds of England, 
including North and South Staffordshire, Cannock 
Chase, Shropshire, Leicestershire and South Derby 
I shire, Warwickshire, Forest of Dean, Bristol and 
I Somerset, and Kent The report gives a quantity of 
usefifi information, particularly m respect of the use 
of steel supports, the value of which is slowly begm 
nmg to be appreciated A useful feature is a glossary 
of the mining terms employed , these differ so much 
in different parte of England that their molusion is a 
distinct advemtage, more particularly for those whose 
expenenoe has lam m the other coalfields of Bntam 
There is a very useful summeuy of recommendations, 
some of which are deserving of the widest possible 
appboation, because a recommendation such u that 
“it is a good practice to keep m each district of the 
mma at least one day’s supply of all lengths of timber m 
use,” IS a recommendation that might well be extended 
to all the co^elds of Great Britain, and the same 
may be said of many of the other recommendations t 
it IS interesting to find that the authors of the rmiort 
strongly recommend self-adjusting steel props both 
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for economy and safety, and also state that “ when 
once steel arches are tried their use is generally ex 
tended " There is no doujtit that the Committee of 
Safety m Mines Research Board, which is study 
mg the question of the support of unde^mund work 
ings, la one of the most useful that the Board has yet 
set up 

JfADAQASOAB AND ITS OiL LANDS — The mention of 
oil poesibihties of certain countnes conjures up all 
kmos of technical controversy, and it must be said 
that Madagascar, despite the Indo Asiatic affinity 
attribute!! to it by Dr A Wade recently, prompts 
many conflicting impressions If we ^mit that 
“ geologically the island is an extension of the funda 
mental gneissic platform of Africa," which scarcely 
anyone would be prepared to gainsay, it is a httle 
difficult to reconcile “ every other point of view " with 
this Indo Asiatic perspective drawn by that author 
durme the course of nis paper read before the In 
stitution of Petroleum TecWologiats on Deo 11 last 
Most of the previous work on Madagascar has eman 
ated from French writers, and it is certainly useful to 
have a modem English version by one who has spent 
oonaiderable time m studymg the geology of that 
island But we feel that a more appropriate title for 
the paper would have been " The Oeotogy of Mada 
gasoar,^’ for the author scarcely makes out an en 
oouragmg case for its oil possibilities , ho is, m fact, 
mdioatively cautious m this comiexiou, hts concludmg 
remark bemg “ None can say that the island is devoid 
of possibihtiea m this direction.” In so far as oil is 
concerned, seepages and tar sands occur at Tnaesio 
horizons , these overlie Permian beds with char 
aotenstio OUtasopieru flora, in turn resting on the 
arohasan platform The whole sequence, m fact, is 
strongly reminiscent of south and south oast African 
stratigraphy, equally of parts of Asia, but scarcely of 
the oil bearing regions of that continent Most of the 
trials for oil seem to have been imsuccessful , prompted 
by the Peohelbronn operations, French engmeers even 
had the idea of ' muung ‘ some of the oil sands, but, 
unfortunately, there existed practically no pressure 
which would cause flowage, as the rooks were near the 
suriaoe Our impression is that Madagascar pro 
vides excellent territory for geolofnoal study, but 
that commercial possibilities of oil are somewhat 
remote 

Canadian Fuels — The Mmes Bremch of the Canada 
Department of Mines has recently issued its report of 
" Investigation of Fuels and Fuel Testing for the year 
1926” (Ottawa F A Acland) The report indicates 
aotivities deaimed to promote tlie more efficient 
utilisation of fuels, accumulation of analytical data 
as to present and potential fuel resources, and actual 
experimental work to discover methods of exploiting 
fuels in the future There is a draft of instruction for 
the proper burning of vanous fuels ourrently used m 
the domestic furnace, which requires a teohmque 
more exacting than the open grate The analytical 
work hM merely a local interest, but the study of the 
di^lUtion of oil shalee and the treatment of the 
Alberta bitumen sands has a wider interest The 
crude bitumen extracted from the sand was m the 
form of a stubborn emulsion which was sucoessfully 
resolved It was shown that this bitumen formed 
promising stock for orackmg by the Dabbs and Cross 
processes for the preparation of gasoline This m 
formation is mteresting, although the present low 
pnees of crude mineral oil is a bar to development 
of such processes 

Ths Cobona Voi-ti£Btkb — It is wall known that 
the maximum value of the potential diflerenoe between 
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I two spherical electrodes at the instant of the dis- 
ruptive discharge can be computed with ui accuracy 
of about one per cent, provided that the potentials 
' ot the spheres at the instant of the discharge are 
equal and opposite This is one of the standard 
methods used by electrical engineers for measuring 
very high voltages A more accurate method is by 
means of the corona voltmeter, the prmoiple of which 
was first employed by Prof J B Whitehead, of 
Johns Hopkins Umversity If two perfectly clean 
oonoentno metallio oyhnders have a voltage apphed 
between them, and if this voltage be gradually m 
creased, then at a defimte value the inner cylinder 
begins to emit light at its surface, ionisation can be 
detected and a characteristic sound can be heard 
The beginning of breakdown can be detected by 
noticing any of tliese phenomena A very thorou^ 
experiment^ study of the corona voltmeter by H B 
Brooks and F M Defandorf is published m the 
October number of the Journal of the Bureau of 
Standards They find that except m noisy surround 
mgs the aural detection method can be advantageously 
employed Although a motor generator set was run 
ning m their laboratory, yet by using aeroplane head 
set telephones with a resistance coupled amplifier, they 
had no difficulty in making accurate measurements 
Spark over in a corona voltmeter must not be per 
nutted With aural detection the noise made u 
deafening, and the spark is mjunous to the inner 
oylmder The experiments show that when air at 
atmosphonc pressure is used between the cyhnders, 
then the ratio of their radii should not be less than 
twenty For commercial work the corona voltmeter 
as at present constituted seems to be too compheated 
Its accuracy, however, bemg m the neighbourhood of 
6 m 10,000, leaves little to be desired 

FrBQDTSNCY CONTEOli BY QUARTZ OSCILLATORS — 

In the United States, where there are very many broad 
<4i8ting stations, great care has to be exercised m 
controlling the frequencies of the radio or earner 
waves which they emit so as to avoid interference 
between them ^^en interference takes place, a high- 
pitched whistle which may spoil the programme w 
lieard by the listeners The Federal Radio Commission 
arranges so that the frequencies between any two 
stations always differ by more than 1 0,000 cycles The 
difference frequency nominally, therefore, is not leas 
than 10,000 cycles per second, and this ‘ bwt ’ note is 
unobjectionable oven if it could be heard Few radio 
receivers could amplify, and fewer loud speakers could 
reproduce this note In practice, however, it is veiy 
difficult to control the regulation sufficiently aoour 
atoly to avoid boat notes In the Bell Laboratoreee 
Record for September, a descnption is given of the 
principle of a device u^ by the Western Eleclno Co 
to regulate the frequencies of the radio waves by 
means of quartz oscillators The frequency of these 
oscillators di^nda on their thickness and their tern 
perature The variation of the period of vibration 
with temporature can be either positive or negative, 
depending on the cut of the crystal, and vanes in 
amount from about 30 to 80 oyoles per million per 
degree centigrade change m temperature The crystal 
IS ground until the desired frequency is approximately 
correct The final adjustment is done by controlling 
the temperature at which the crystal operates In 
practice the temperature of the crystal is maintained 
constant whatever the temperature of the room The 
crystal is enclosed m a heat insulated box and the 
temperature of the intenor is controlled by thermo 
static means, the heating oiromt being opened uid 
closed by a vacuum relay The frequeiuiy of a radio 
transmitter ooatrolled thermally in ^is wav is stated 
to be constant within a few parts m a million 
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The South Africa Meeting of the Bntish Association 

ARftANQEMENTS are now actively m hand for visiting the eastern Transvaal and Louren^o Marques, 
the meeting of the British Association in South in Portuguese East Africa, and terminating their 
Africa, in Cape Town and Johannesburg, next July loumeys at Durban and Cape Town, respieotively 
and August, under the presidency of Sir Thomas ^e third main party will probably proceed from the 
Holland, rector of the Imperial College of Science and Victoria i alls to Beira, visiting en route the rums at 
Technology The following sectional presidents have Great Zimbabwe, where it is hoped that Miss Caton 
been wpomted Section A (Mathematical and Thompson will have brought to a successful issue the 
Physical Sciences), Ri^t Hon Lord Rayleigh , investigation of the ancient remains which she is 
Section B (Chemistry), Prof G Barger , Section C about to undertake at the instance of the Association 
(Geolo^), Sir Albert Kitson , Section D (Zoology), The sectional organising committees held their usual 
Prof DM8 Watson , Section E (Qrogra^y), joint meetings at King’s College, London, on Jan 4, 
Brigadier E M Jack , Section F (Economics), Prof when a nurnber of im[X)rtant subjects wei^ brought 
Henry Clay , Section G (Engmeenng), Prof F C Lea , under consideration for joint meetings of various 
Section H (Anthropology), Mr Henry Balfour, sections in South Africa Among these was a general 
Section I (Physiolojy), Prof W E Dixon, Section J discussion on the conception of life, which it was pro 
(Psychology), sir F C Bartlett, Section K (Botany), {xised should be openeti by General Smuts Other 
Prof A C Seward , Section L (Education) Dr C W discussions are expected to deal with problems of 
Kunmins , Section M (Agriculture), Sir Robert Ureig special interest to South Africa, such as those con 
Among the many subjects which are already under neoted with deep mine ventilation and with the 
consideration for lectures and discussions it is prob relation of dust to miners’ diseases The geologists, 
able that the relation between science and industry zoologists, and botanists expect to be associated in a 
will take an important place, following upon the discussion on Gondwanaland Educational problems 
subject of Sir WiUiam Bragg’s presidential atidress at to be discussed include psychological tests in relation 
last year’s meeting in Glasgow It is contemplated to education and vocational guidance, and the teach- 
that discussions on this topic should be mitiateil at ing of geography, both of which are understood to be 
Cape Town and continued at Johannesburg by repre of special interest to South African ediicatiomsts at 
sentatives in the pnncipal departments of science the present time A discussion on vitamins is con 
concerned A special programme is being arranged templated between the chemical and physiological 
for geological members, in order that they may co sections 

operate with the International Geological Congress The South African Association for the Advancement 
which will bo meeting m Pretoria concurrently with of Science, which initiated and forwarded the mvi 
the Association in Johannesburg , andtheagricultuial tation to the Bntish Association and, through an 
members will be affoided opportunity fur meetings executive committee, is undertaking the arrangements 
with their colleagues in the Pan African Agricultural m South Afnca in oo operation with the Travel and 

and Vetennary Congress, which also will bo sitting Tounst Branch of the South Afncan Railways, has 

m Pretoria at the same time issued S|)ecial invitations to certain distinguished 

After the meetings the majonty of the visiting Dutch and other foreign scientific rmresentatives, of 
members, who are oxpecteil to number upwards of whom the following have acc epted Prof E J Cohen, 
400, will divide mto three mam parties , each of these Prof W de Sitter, Prof G A h Molengraaf, Prof R 
will visit the Victoria Falls, and two will afterwards Casimir, Prof O Abel, M I’Abbi Breuil, Prof C 

make extended journeys through the Umon territory, Dragoni, and Prof A S Hitchcock 


Science Masters Association 

CAMBBinaB Mbbtino 

T he twenty ninth annual meeting of the Science especially pure botanists, and what makes matters 
Masters’ Association was held at Cambridge on worse in this branch is that the already inadequate 
Jan 2-5 The members were accommodated partly supply is being depleted to some extent by the claims 
in Tnnity College, partly m Oonville and Caius The of forestry, which naturally encroaches more on botany 
deputy vice chancellor, master of Sulney Sussex than on zoology 

College, heartily welcomed the Association to Cam ” It would bo foolish,” said Prof Seward, in his 
bndge The president — Prof A C Seward, master opening remarks to more than four himdred soienoo 
of DowniM College — dehvered his presidential address masters, “not to seize this exceptional opportunity 
on “ The Flora of the Carboniferous Penod ” of asking for sympathetic oo operation in an endeavour 

As IS usual on these occasions, when the Association to meet a very pressing need In recent years it has 

goes to one of the university towns, many topics been impossible to satisfy demands from Government 

which do not appear m the programme were discussed Departments and from vanoua other quarters for 
informally Prof Seward broached one of these in men quabfied to fill administrative and research posts 
the preface to his address, namely, the need for more requiring more than an elementary aoquamtance with 
botanists ’There has probably never been a time when botany At Cambridge we have plenty of men who 
the demand for tram^ men in all branches of aoienoe take botany as one of three subjects in the first part 

has been either so great or so varied as it is to day of the Natural Science Tnpos, but there is a shortage 

The staple product, namely, mental ability, is m the of men of first rate abihty who choose botany as the 
schools in quabty and quantity suffioimt to meet all one subject in the seoond part of the Tnpos 
demands , the willingness to develop it in the beet “ I have recently circulated a memorandum to 
possible way is also there, but eomehow the available tutors and directors of studies drawing attention to 
talent is not bemg so economically distnbuted as both the great morease, during the last few years, m the 
sohoohnaeters and university teachers would wish number of wellpaid and attractive posts m the 
There are too many potential ohemists, not enough Dominions, the Cbloaies, and at home, which cannot 
biologisUi, and extremely few geologuts be satisfaotonh filled because of the lack of suitable 

The preseing need of the moment is biologists, and candidates May I enteeat my oclleaguee who advise 
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boya on the selection of subjects at the univermty to 
aaaut, not so much the Cambndge Botany School 
as the Empire as a whole, by encouraging promising 
pupils to consider the possibihty of making an 
aoquamtanoe with botany as an alternative to 
choosing what, to many, would be a more familiar 
and therefore an easier course — ^the further study of 
obemistiy, physios, and mathematics T 

“1^18 request is made Mrtly because, in my 
opimon, a man who takes a degree in science should 
have some knowledge of a biolomoal subject, but 
primarily because I am convmced of the vital im 
portanoe of turning out men who can supply one of 
the greatest needs of the present day by devoting 
themselves to the investigation of problems which he 
at the root of our national prospenty There are, no 
doubt, many boys whose mental olhords are more 
responsive to the oalls of mathematics, physics, or 
chemistry than to those of biology the trouble is 
a diemciination on the part of some schoolmasters 
to admit the probability that not a few of their 
pupils who have shown themselves to be competent 
students on the physios side might, given an oppor 
tunity, discover that biology is their destiny The 
safe course at the university, it may be said, is a con 
tinuation of that followed successfully at school 
1 recall a Spanish saying ‘ (Jo with Qod, Your Grace, 
and may nothing new happen ’ On the other hand. 
It IB perhaps desirable to encourage self determination, 
to give all a chance of expenenc mg the joy of entering 
a new world, the thrill of a novel quest ” 

Prof Seward also put m a plea for a little more 
geology, an extremely modest plea considenng the 
importance of the subieot and the fascination that it 
has for many boys “ I dare not suMest the addition 
of geolotQi to an already overburdened curriculum, 
though foannot help thinking that more effort might 
be made to bring boys into touch with this branch 
of natural knowl^ge, either by devoting part of a 
general elementary course in science to geolomcal 
tolks, or, in suitable districts, by encouraging boys 
to spend some of their free time, if they have any, 
in making observations for themselves, in collecting 
fossils — a by no means contemptible occupation — -or 


by studying the more obvious phenomena connected 
with erosion and rook building which provide clues 
to the interpretation of the documente from whiidi 
geological history is compiled ” 

A bttle more autonomy in school certifloate and 
matriculation examinations, or even a little more 
elasticity m exammations, would do a great deal 
towards equalising matters University authonties 
are apt to blame advanced courses m schools, but the 
trouble begins with the school oortificate, which is also 
the first statutory examination of a boy’s university 
career If he gets credit in chemistry and physics 
m the school certificate, he is entitled to think he has 
done something m those subjects and he is reluctant 
to make a fresh start for the higher certificate , 
consequently, he does (as he sometimes puts it) 
chemistry and physios again When he gets to the 
university, he is still more reluctant to strike out on 
entirely new lines 

When the Science Masters’ Association meets, as 
It does, m alternate years at one of the universities — 
old or new — the members get what is in reahty a short 
but intensive refresher course, relieved by very 
pleasant social intercourse University professors 
and lecturers are astomshingly generous in providing 
most stimulating lectures, the laboratories and 
museums are all thrown open, visits to works and 
attractive demonstrations are arranged The latest 
useful devices for aiding science masters m their 
work anti the newest books are brought to their 
notice m the manufacturers’ and publishers’ exhibition 
It is difficult to appraise the value of conferences, 
because they vary so much both m utihty and in 
achievement, but whatever may be said in mild 
dispar^ement of the conference habit— the ‘ talker 
feast,’ as our American colleagues put it — there is no 
doubt that these meetings of the Science Masters’ 
Association are most stimulating and a powerful 
antidote to that bane of the schoolmaster’s work — 
ste^ation 

'Ine next meeting of the Association will be held 
m London, in January 1930, under the presidency of 
Prof James C Philip, professor of physical chemistry 
m the Imperial College of Science and Technology 


Whales Landed in Scotland 


pROP D’ARCYW THOMPSON lias written a most 
-T interesting account of the whales landed at the 
Scottish whali^ stations dunng the years 1008-14 
and 1920-27 {Fishery Board for Scotland ScxenUfic 
Jnvuttffattonc, 1028, No 3), including a detailed ex 
amination of all the records, illustrated by sketch 
maps showing the place of capture, and by tables and 
diagrams, as well as a full bibliography of referenoes 
to toe species 

The old Scottish industry was almost at an end 
when m 1903 the harpoon gun was mtroduoed from 
Norway and gave a new impetus to whaling The 
harpoon gun was used m Ireland a hundred years 
before its re mvention by (Jsptain Svend Fovn about 
1665 It IS apparently, however, not the harpoon 
gun alone whion has made the modem whaling in 
austry, but the gun used with the expkisnve bullet 

A system of Uoenoes was introdui^ m 1908, and 
full moords with measurements are kept of all whales 
oapttued Thus a large amount of valuable informa 
tion is available on which the present paper is based 
6817 whales were landed m Shetland and Hama 
from 1908 to 1927 (excluding the years of toe War, 
and 1919 and 1921, when no whahng was oondiioted) 
Sevm species are represented, the (Jommon Finner, 
BaUmnoptora being the commonest, the 
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Bottlenose, Hyperodon rogtratas, the rarest In 
between in order of frequency come the 8ci whale, 
Balcenoptera borealis , the Blue whale, B SibbM % , 
the Sperm whale, Physeta macrocephalna , the Nord 
caper, Balasna biecayensta , and the Humpback, 
Meyaptvra kmgvmana 

(5f these the Nordcaper or ‘Sarde,’ the whale of 
the old Basc^ue fishery, is one of the most interesting 
For some time it was thought to be extmet, but 
although never token m numbers, 69 individuals, 
35 males and 34 females, have been captured since 
1908, newly all of which have been Ismded at the 
whaling station at Bunaveneader and caught Withm 
an area lying to the west and south west of the 
Hebrides and beyond St Kilda Most of these were 
token in 1908 and 1909, and it is shown that there 
are very deflmte fluctuations m their occurrence, 
apparently dependent on variations in Gulf Stream 
water In those years when the Atlantic overflow 
to toe north east is strongest these whales are scarce 
and vice versa, probably owing to their tendency to 
linger on the coasts of Bntam when there is little 
Gulf Stream current to carry them northwards 

75 Sperm whales are recorded, oil but one hmng 
males They do not breed m Scottish waters, md 
it is thought that these were young bulls which had 
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been dnvm out of the herd It la » remarluble fact 
that the Sperm whales caught m 1911 (when this 
i^ieeiee was exceptionally numerous) were all very fat, 
whilst those caught m 1909 and 1912 were very lean, 
and the Nordoapers caught in 1909 and 1912 wowed 
the same leanness , arid yet the diet of the Sperm 
whale is mainly outtlefishes, and that of the Nordoaper 
consists of the smaller planktonic oiganisms 


University and Educational Intelligence, 

Cambbidob — A bequest of the value of about 
£260,000 from the late Mr John Humphrey Plummer, 
of Southport, IS announced The money is to be 
governed by trustees and is for the endowment of 
two chairs for the promotion of modem soientifio 
research No details are as yet available as to the 
conditions governing the trust 

London — The following courses of free pubho lec 
tur^, without tickets, are aimounced “ Fatigue,’* 
by O P Crowden, at University College, on Jan 14, 
21, and 28, at 6 , “ The Physiology of Reproduc 
tion,” by Dr A S Parkes, at University College, 
on Jan 10, 23, 30, and Feb 0, 13, and 20, at 6 , 
“The Chemistiy of Some Natural Drugs,” by Dr 
H R Ing, at Umversitv College, on Jan 17, 24, 31, 
Feb 7, 14, and 21, at 6 , “ Comparative Physiology,” 
by C F Pantm, at Uruversity College, on Jan 18, 
26, Feb 1, 8, 16, 22, Mar 1, 8, 15, and 22. at 6 . 
“ Some Applications of Physical Chenuatry to Steel 
Manufacture,” by Dr A MoCance, at the Imperial 
College of Science — Royal School of Mines, on Jan 
23, 24, 30, eind 31, at 6 30 , “ (Otology m Relation to 
Physiological Processes,” by Dr R J Ludford, at 
University College, on'Jan 24, 31, Fob 7, 14, 21, and 
28, at 6 . “ The Current Work of the Biometno and 
Eugenios Laboratories [Umversity College],” by Prof 
Karl Pearson and others, at Umversity College, on 
Jan 29, Feb 6. 12, 19, 26, and Mar 6, at 6 30 

More than a hundred bibliographies of various 
subjects have now been issued by the National Book 
Council, 3 Henrietta Street, London, W C 2 These 
lists of books do not profess to be exhaustive, but each 
18 prepared imder the auspices of a body competent to 
express an opinion on the subject with which a particu- 
lar list deals One of the latest hsts (price 2d ) eon 
tains the titles of recommended books on popular 
si'ience, or introductoiy to the various branches of 
science, and is compiletl by Mr J B Clark, late head 
master of George Henot’s School, and approved by 
the National Home readmg Union Ihe list is classi 
fiod by subjects, and publisher, date, and price are 
given for each volume It should be a valuable guide 
to the general reader who wishes to keep in touch with 
the progress of modem science 

A Habvabd Ybnoheno Institute of Chinese Studies 
IS to be opened under the supervision of mne directors 
representing Harvard and Yencheng (Peking) Um 
versities and the estate of the late Charles M Hall of 
Niagara Falls, New York, who provided an endowment 
of two nulhon dollstrs for it The work of the Insti 
tute, which will be earned on at both umversities, will 
include research m Chinese history, art, hteratuie, 
philosophy, and rehgion, and speoial attention will be 
paid to the study of the Chmese Isuogua^e as a key to 
understanding the history and oivihsauon of China 
There are already some fourteen hundred Chinese 
students m ^e Umted States, and numerous scholw- 
ships tenable m the United States are provided by the 
ChmeM Ekluoational Mission, while large sums are 
spent in promoting study and reaearoh by Amerlosms 
m China The new Institute will obviously strengthen 
the mtelleotual ties between the two countries 
No 3089, VoL 123] 


Calendar of Patent Records 

January 14, iSsa — The lawyer’s wig claims its 
share of the mventor’s attention On Jan 14,1822, 
there was granted to H W Ravenscroft, of Lmooln’s 
Inn, peruke maker, a patent for hie “ forensic wig, the 
curls of which are constructed on a principle to super 
sede the necessity of frizzing, curluig, or using hard 

matura , and for formmg the curls in a way not to 
uncurled , and also for the tails of the wig not to 
reqmre tying in dressing, and further the impossi 
bility of any person untying them ” 

January 15, 1830 — Ihirmg the first hundred years 
of their existence, pianos, Tike spmets and harpsi 
chords, were constructed entirely of wood, though the 
advantages of being able to use thicker and heavier 
stnngs had mduced many attempts to introduce iron 
into the frames William Allen, a tuner, and James 
Thom, the foreman, at Stodart’s, one of the leading 
piano makers in London, wore the first to devise a 
satisfactory solution to the problem, and a patent was 
manted to them for their iron frame construction on 
Jan 16, 1820 The patent rights were at once bought 
by Stodart’s and a great step forward towards the 
modem piano was made 

January 15, 1910 — The unsplmterable glass known 
as ‘ triplex glass,’ which consists of two sheets of glass 
United by sticking between them a sheet of celluloid 
softened by a solvent such as acetone and subjecting 
them to considerable pressure, was mventM by 
Edouard Benedictus of Pans His French patent was 
applied for in August 1909, and the printed speetd 
cation deecribuig the mvention was publisliM on 
Jan 16, 1910 The British patent was applied for a 
few days later and antedated to the date of the 
French application 

January 18, 1799 — The continuous papermakmg 
machine was invented by Louis Robert, a mochamo in 
the employ of Didot &t I^ger, paper manufacturer of 
Bssonos, France, a French patent being granted to 
him on Jan 18,1799 The ^ench patent rights were 
assigned to Didot, but the practical application and 
development of the mvention were due to the Four 
drmiers of London, who had acquired tlie English 
rights from the patentee, John (lamble Although 
an Act of Parliament was obtained extending the hfe 
of the patent to the year 1822, the jiatont was hotly 
contest^ and was finally sot aside by the courts 
on a technical flaw, and the Fourdnniers lost not 
only their royalties but also the very considerable sum 
of money they had spent m perfectmg the mvention 

January 20, 1818 — The great tunnel enterprises of 
recent years were made possible by the mvention of 
the tuimel bormg-shield by Marc laambard Brunei, 
the patent for which 18 dated Jan 20,1818 Brunei’s 
shield — the general prmciples of which are the same 
as those of the shields m use to day — ^was employed 
for the first time m 1826 for the oonstruction of the 
17101008 tunnel at Rotherhithe, which after long de 
lays due to financial difficulties was finally completed 
and opened to the public m 1843 No other shield 
tunnel was biult until 1869 

January ao, 1820 — Labour savmg devices have 
genercdly hod their ongm m the UmtM States, and it 
was here that the standardisation of parts m gun 
making and their manufacture on tlie mterchongaable 
system was worked out and fully developed One 
of the principle mventors m this field was Thomas 
Bkmohard, a descendant from a Huguenot family 
which settled m Boston in the eeventeenth century 
The Umted States patent for bis lathe for turning gun- 
stooks was granted on Jan 20, 1820, and suoh was its 
impiwtanoe that it waa twice extwidod by Act of 
Congress, first m 1834 and agam m 1848 
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Societies and Academies. 

London 

Geological Society, Dec 5 — K S Sandford The 
erratic rocks and the age of the southern hmit of 
glaciation in the Oxford district The Plateau Drift 
around Oxford contains rocks brou^t from long 
distances from Boandmavia, Scotland^, East Anglia, 
the Midlands, and, most surprising of all, from Devon 
and Cornwall The Drift entered the distnot through 
the Cotswold escarpment by gaps which the northern 
tnbutanee of the Upper Thames occupy There is no 
evidence of glacial erosion of the distnot withm the 
scarp, though a few patches of Dnft are recognised as 
Boulder Clay It is not suggested that heavy glacier ice 
was the vehicle m every instance for example, the 
material from the south weat was most probably earned 
on detached shore loe drifting up the Bristol Channel 
This material lends support to the view that the 
southern midlands m partloular were submerged to a 
considerable depth The matenal, however introduced, 
was * graded ’ or redeposited m terraces up to 350 feet 
above the recent nvers, this process being subseiment 
to, and distmot from, the mtroduction of the Dnft 
mto the distnot The erratics are beheved to have 
been assembled under glacial conditions, evidently 
over a long mterval of tune, early in the Pleistocene 
Penod Within the district a threefold glacial 
sequence is now established The first, the subject 
of this paper, was the maximum glaciation of the 
southern midlands and of early Pleistocene age 
During the other two the district was an ice free land 
area, Mtween the glaciers of the eastern counties and 
of Wales The Oxford distnot being ice free during 
these later glacial episodes, the conditions which then 
prevailed are faithfully recorded m the contemporary 
fluviatile deposits and surface changes The chrono 
logical sequence is given 

Royal Mstsorologicst Society, Dec 19 — L H G 
Dines The Dines float barograph The instrument 
designed by the late Mr W H Duies about twenty 
years a^, which has been ui use at the obaervstonee 
of the Meteorological Office for a number of years, 
IS a pen reoordmg barograph of which the le^mg 
feature is the (»re taken to reduce friction m the 
mechanism The record will indicate barometric 
oscillations of ampbtudes down to one or two tenths 
of a nuUibar — Classpoole The distribution of the 
average seasonal rainfall over Europe In western 
£uroi>e there is abundant ram at all seasons, with a 
minimum m summer and a maximum m winter In 
the Mediterranean region there is very httle rainfall 
at all during the summer, while there is generally a 
preponderance at this season in central Europe In 
the three months June-August only one fiftieth of the 
average annual ram falls m the south of Spam, while 
more than half the annual amount falls m the same 
period in north eastern Russia 

Pabis 

Academy of Sciences, Deo 3 — Camille Gutton was 
elected Corrtapondant for the Section of Physios, and 
Louis Ldger for the Section of Anatomy and Zoology 
— Long A property which appears to belong to 
prime numbers — Herbert Ory The equation »• =o, 
where a is a square-determmant of the second order — 
B Hostlnsky The probabihties relating to the posi 
tion of a sphere with fixed centre — C Lurquln A 
limit of probabihty m the Bjenayxnd Tohebyoheff 
sense — Vladimir Bernstein Some theorems on the 

C rth of holomorph functions and the senes of 
cblet — Paul Ldvy The symbolic calculus of 
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Dirac — F H van den Dungen The approximate 
calculation of the fundamental numbers — A Zyg> 
mund Conjugated functions — Alexandre Rajehman 
A class of functions with limited variation — Henri 
Bdnatd Alternating vortices (m liquids) due to 
kmfe odm obstacles — J Haag Extension of the 
theory of Samt Venant to elastic wires of any form — 
R de Fleury Alummium pistons It has been noted 
that the substitution of alumimum pistons for lyon 
pistons in internal combustion engmes leads to a 
marked increase m the wear of the cylinder The 
possible causes of this are discussed — Thadde 
Pecsaliki The kmetio theo^ of adsorption — Mile 
Mane Koiinska The Joule Thomson effect and the 
internal friction of fluids — Vasilesco Xarpen The 
Van der Waal's equation and the pnnoiples of thermo- 
dynamics The Maxwell Clausius relation and the 
formula of Clapeyron deduced from this equation — 
Edgar Pierre Tswil A new mode of developmg 
electricity by torsion m quartz crystals — Albert 
Arnulf An optical method of localisation of polished 
surfaces, and its application to the measutemont of 
radu of curvature — V Pose j pal The fluorescence of 
benzene and its infra red absorption — H Bsrjot 
Utilisable natural energy In regions withm the 
Arctic Circle the atmo^heno temperature may be 
from - 26° C to - 40“ C , whilst ice covered fakes 
have water immediately imder the loe layer at 0° C 
A heat engine with ammoma, carbon dioxide, or 
sulphur dioxide as working liquid could be worked 
over this range and used as a source of energy — 
Albert and Marcel Gotaelin Constitution and thenno- 
chemistry — Charles Prevoat Some new phenomena 
of tautomenam m the allyl senes Study of the pheno 
mena of tautomenam between compounds of the 
types CA CHX CH CH,andC,H, CH CH CHiX 
— J Orcel Remarks on the measurement of the 
reflecting power of opaque mmeraU and of highly 
refractive transparent minerals A completion of an 
earlier paper on the same subject with additions on the 
choice of standard imnerals and on the calculation of 
u, the angle of maximum rotation of the plane of 
Mlansation of the moident light — Paul Gaubert 
The action of heat and of the Joss of water on the 
optical properties of heulandite An attempt is made 
to detemune the sejiarate effects of rise of tempera- 
ture, loss of water, and optical anomalies — Maurice 
Blumenthal The existence of the Malaga Betio in 
the region of Grenada — A Demay The prolongation 
of the Ceveimee strata on the western border of the 
Samt Etienne coal basm — Pierre Viennot New 
gmlogical observations m the Labourd (Basse- 
Pvr6n6ee) — ^Jacquea Bourcart and Guy Le Villain 
The fauna of the Cambrian hmestones of Sidi Mou9a 
d’Agloa, near Tizmt (South Morocco) — Gustave 
RlvUrc and Georges Pichard The fertilisation of 
soils poor m lime Comparative trials with various 
carbonates A description of experiments on the 
effects of the addition of carbonates of oaloimn, mag 
nesium, sodium, and potassium to soils, equimoleoulu 
proportions being employed In each case the yield 
of oats was moreased, the most marked effect being 
produced by sodium carbonate, which appeared to 
act as a true manure — A Mordvilko New contri- 
bution to the study of anolooyoly m the Aphides 
Forda fonmeana and its anooyoho form.— Alphonse 
Lsbbd The experimental production of conjunctive 
tissue by the amtebocytes m Dons tuberculata — J J 
Thomasiet An attempt at the classifloation of the 
varieties of dentme m mhes. — Andrd Boivin Contn 
bution to the study of the chromic sulphuric acid 
oxidation of carbonaceous substwioee A general 
method for the mioro-estunation of carbon in the wet 
way The modifications suggested are a temperature 
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of 100° C for the mout combustion and a means of 
burning the carbon monoxide always produced — 

B Brumpt The identity of the g^era OrahameUa 
and BartonMi — Georges BUnc and J Camlnopetros 
Expenmenta made m Greece on the mode of trans 
mission of dmgue Attention is directed to the fact 
that the word ‘ daz^e ’ has been apphed to two 
separate diseases The mosquito Steaotnyui is m 
footed by the disease and can transmit it m the usual 
way , mosquitoes of the genus CuUx do not pass on 
the infection by stinging — Et Burnet, P Durand, emd 
D Olmer Attempts at the transmission of Maiseillee 
exanthematic fever by hoe Attempts to infect apes 
through the medium of hoe gave negative results 
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Rival Sooinv or MtoiiiHE (Ophthalmology Section) at 8 30 — M L 
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Conyngham^ The Cambridge Pendnluma fo^ Gravity 

Sketch of the Preaent Stale of Knowledge regarding the Evolution of 
the Brain In Higher Pnmatea 
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O UB knowledge of the past history of Me upon 
earth, obtained from studies both of the 
earth’s crust and of the organisms which are found 
inhabiting it at the present time, suggests that 
hving bemgs developed from non-hving material, 
the orgamo from the morgamo But the condi 
tions on the surface of this globe must have been 
widely different from those which obtam at the 
present day, and the question whether life can arise 
from the non living to day is still unanswered It 
IS generally held that the evidence indicates that 
a hvmg organism can only arise from another hving 
bemg, experiments favounng the view that 
spontaneous generation does oocur having failed 
to withstand the strictest tests of criticism 

The answer to this question, however, depends 
on the defimtion of the terms ‘ living ’ and ‘ non 
living ’ , at first sight the distinction between the 
two appears sharp and unmistakable, but a httle 
oonsidoration shows that certain living orgamsms 
show many analogies with non hving material, and 
that on the borderland of life it may be difficult to 
say with certamty whether any given material is 
‘ alive ’ or not To the analogies between hve and 
dead thmgs and their possible implications. Prof 
A E Boycott devoted his recent presidential 
address to the Section of Pathology of the Royal 
Society of Medicine, a revised version of which we 
pubhsh as a supplement this week Such a com 
panson is useful, since, although chemistry and 
physics have helped greatly m the interpretation and 
understandmg of the mechanisms of hving organ 
isms, they have not yet succeeded m explammg life 
A hving organism is an entity, a discrete unit , 
the hve world is made up of such discontinuous 
pieces But though at first sight the dead world 
may appear contmuous, it also in reality is com- 
posed of particulate matter and energy, molecules, 
atoms, quanta Ultimate analysis has merely led 
to the discovery of smaller particles, and a frao 
tional atom is as impossible as a fractional animal 
Again, the origin of one species from another m 
the course of evolution has its modem analogy m 
the denvation of one element from another , apart 
from the tune factor, chemical elements are not 
necessarily more stable than zoological species , 
lead or a dog may not always have been so, and 
cannot be trusted to be so indefinitely m the future 
It u even possible thftt as the disintegration of 
radioactive elements cannot be conteolled, so also 
may the evolutionary sequence of animals be 
det«rnuned, although the actual course mvf be 
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deflected by ohangea m the enTironinent Both 
dement* and speoiee can be arranged m groupa 
according to their general oharaoteriatioa , the 
position in the table indicates their properties or 
charaoters and gives a clue to their past history 
The capacity of self repair is one of the greatest 
characteristics of hvuig beings , a multioellolar 
organism repairs mjury by the growth of certam 
cells usually specifically set aside for this purpose 
and endowed with the capacity of growth and pro- 
liferation, even though some of the cells actually 
mjurod die and are not replaced Whether an 
mjured unicellular organism, such as a bacterium, 
ever undergoes a similar process of repair is more 
doubtful , it 18 more probable that the repair is 
reflected m an increase in the numbers of the race 
rather than m a recovery of the mdividual Atoms 
are continually losing electrons, as, for example, 
when electncal energy is manifested , but they do 
not change in nature so that repair, the picking up 
of an electron, must take place 
The variations among the organisms of a smgle 
species are obvious enough, and it is known that 
atoms show a similar vanability, and that the 
atomic weight is merely the mean value for the 
whole speoiee Biological measurements made on 
a similar scale to physical or chemical might result 
in biology also beoommg an ‘ exact ’ science 
A further analogy between the hving and the 
non-hvmg can be drawn from the examination 
of the courses of the reactions m the hydrolysis of 
oeme-sugar by dilute acid and the destruction of 
baotena by heat or disinfectants Both follow 
a similar path , the bacterium behaves as the mole 
oule of cane-sugar, the proportion killed or hydro 
lysed depending on the number of organisms still 
living or on the number of molecules still unchanged 
The organism acts as the umt If the molecules 
of the organism were the imits and had been 
destroyed according to the same law, it would have 
been expected that a stage would have been 
reached when all the organisms would have died 
tc^ther, whereas, in fact, this destruction only 
occurs gradually 

There is difficulty however, m finding an analogy 
to reproduction m animals Beprodoction appears 
to foe necessary because organisms are unstable , 
without it they could not maintam themselves 
But provided that conditions remain constant, the 
number of any given species does not change 
greatly from year to year , the capacity for repro 
dnetion enables organisms to adapt themselves to 
varying conditions rather than to inerease, except 
perhaps slowly, m numbers The simpler units of 
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the morganio world are more stable and do not 
need therefore to reproduce But if speculation 
embraces the umverse rather than the ewdh alone, 
it appears possible that the dismt^ration of atoms 
into radiation m the immense heat of the stars 
may be accompanied elsewhere by the regeneration 
of matter from energy under oonditions of mtense 
cold, gtvmg a true reproduction of morgamo 
material, and the atoms formed need not be the 
same as those from which the protons and electrons 
ongmally came 

It thus appears that hving and non-hvmg form 
one oontmiious senes, and that no sharp distmotion 
can be drawn between them But if so, what sort 
of matter forms the borderland between the two t 
Is it the filtrable virus, the baotenophage and 
similar agents ? Those bodies show some of the 
properties both of bacteria and of non-hvmg 
matter It is probable that the average diameter 
of the viruses is about 25 whilst that of the 
smallest known bacillus is about ten times greater, 
just at the hmit of nsibihty Organisms of this 
small diameter can pass through filters, and are 
about equal to the oolbidal aggregates of dissolved 
hsemoglobm m sixe and can contain from 200 to 400 
protem molecules There appears to be a break 
m the senes of micro organisms between baotena 
and viruses, perhaps analogous to the fact that even 
the smallest mammal has a very definite size The 
range m size m the baotenal group is of the same 
order as m the mammals, and the ultramioroscopio 
viruses may show a similar range The composition 
of the latter is unknown , it is probable that pro 
I tern 18 present, smee a virus mfeotion frequently 
gives rise to a long lastmg immunity , on the other 
hand, provided a minimum dose is given, the 
seventy of the mfeotion is httle altered by giving 
doses even many thousands of tunes greater , viruses 
apparently do not produce poisonous substances 
as do so many bacteria 

Many viruses are extremely resistant to destruc- 
tive agents , others are much more delicate But, 
unlike baotena, no virus has been sueoesstully 
grown m artificial culture without the presence of 
other cells , m fact, they seem to multiply only in 
the presence of hving cells and preferably young 
growing cells It is quite possible that they are 
obligatory intracellular parasites and that this 
habit of life may explam some of their peculiarities 

Though, however, the viruses are related to the 
baotena m some of thei^ ohaiaotenstios, they alto 
show phenomena analogous to thpse produced 
by matenal which is usually considered to be non- 
hving Thus the products of autolytia of dead 
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aUe from malignant tumour odJs The presence 
of the latter la indicated when malignant epithehal 
cells stimulate normal connective tissue cells to 
ffcov into a transplantable tumour, a carcinoma 
stimulating the development of a sarcoma This 
agent is presumably usually very labile, but m the 
case of the Rous fowl sarcoma can be obtamed m 
the filtrate from the growth and imtiate a tumour 
on mjection mto another bird , no hvmg agent 
can be seen or cultivated m such a filtrate 

The products of autolysis are ‘ dead ’ or non 
hvmg Is the Rous agent hvmg, or simply a non- 
livmg material which can stimulate oertam cells 
to pathological overgrowth ? It multiplies only 
where its specific activity is displayed, and it may 
survive drastic methods of purification There is 
good evidence that tumours produced by chrome 
irritation oontam a oaremogeme ‘ virus ’ , that is, 
the imtation stimulates the cells to overgrowth, 
with the result that they produce the virus Hence 
the latter anses de novo m each tumour m the 
growmg cells, and the means of propagation of the 
disease are not the same as those by which it was 
originally started 

Applying such reasoning to the true virus 
diseases, for example, foot and mouth disease, the 
question arises whether the disease may not itself 
produce the virus , m other words, although the 
infection is spread by a minute dose of virus, multi- 
pLoation only occurs in the presence of the specific 
lesion, so that the virus obtained from the lesion 
need not be the direct descendant of the infecting 
virus, m the same way as bactena only arise from 
pre-existmg organisms In spite of difficulties, 
epidemiological, immunological, and other, against 
this view, there are items of evidence in its favour, 
such as the production of a transmissible mflam 
matory disease of the rabbit’s testis, by mooulatmg 
a filtrate of testis emulsion from one rabbit mto 
another’s testis , although compounds from an 
animal’s own tissues do not usually behave as 
antigens m the same animal, there are exceptions 
to this rule Lysozyme, agam, has many of the 
properties of an enzyme, but it is moreased m 
amount when it acts upon its specific miorocooous 

It is therefore possible that vunises are pieces of 
living cells, which apw^ from their proper environ- 
ment have abnormal actions, m this case harmful, 
smoe those with the harmful actions are the more 
easily apprehended They would therefore form 
part of a oontmuous series stretohmg from obviously 
non-living matter through the growth promoting 
substanoes, i^e viruses, and the baoteirla to the 
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stances can be considered as both hvmg and ansing 
de novo under the appropriate stimulus, the problem 
of their evolution into a higher microbe is still 
unsolved, and the conditions for this evolution 
may not obtam on the earth at the present time , 
whilst if they are held to be non hvmg, there appears 
to be no trustworthy evidence that life can arise 
except from hvmg matter Science still has far 
to travel before even the humblest baoillus can be 
produced at will 

Wild Nature and Gentle Savages 
Wandennga m Wild Aualralui By Sir Baldwin 
Spencer Vol 1 Pp xxvui +455 + 210 plates 
Vol 2 Pp XIV +467 930 + 194 plates (London 
Macmillan and Co , Ltd , 1928 ) 42s net 
O one has done more valuable work m elucidat 
mg the ethnography of the abongines of 
Australia than Sir Baldwin Spencer, and therefore 
a new book by him deserves careful consideration 
“ Wandenngs in Wild Australia ” is possibly the 
final record of travels and field work begun thirty- 
four years ago and contmued at mtorvals until 
withm a few years The area of the wandenngs 
18 , roughly, between 132° and 136° E long, and 
from Lake Eyre in the south to Bathurst Island 
and the Gulf of Carpentana in the north 

The first two parts of the present work closely 
follow the information given in “ Across Austraha,” 
by Spencer and Gillen (1912), together with ethno 
graphical additions which are to be found m “ The 
Native Tnbes of Central Austraha,” by Spencer 
and Gillen (1899), and the new and improved edition 
of “ The Arunta ” (1927), which has already been 
noticed m Natuee (Mar 17, 1928, p 411), as well 
as observations from ‘ The Northern Tnbes of 
Central Austraha,” by Spencer and Gillen (1904) 
The third part deals with the Kakadu of the East 
Alligator River (Arnhem Land), Port Darwm, and 
Melville and Bathurst Islands, the ethnographical 
matter being abstracted from “ The Northern 
Tnbes of the Northern Temtory of Austraha,” by 
Baldwm Spencer (1914) It will thus be seen that 
the fortunate possessor of the earher books will 
have httle occasion to consult the new book so far 
as anthropological information is concerned, but 
attention must be directed to the fact that there 
are a few new photographs which illustrate ports 
of ceremonies, and several new representations of 
the very mterestmg carved and pamted grave posts 
ol MelviUe and Bathurst Islands Those mterested 
in gesture language (Veri 1, pp 436 444) will find 
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Appendix F There are several new sketches, 
mainly of scenery, by the author, and three or 
four new maps and two instructive block diagrams 
showing the relation of the geology of the scenery 
of the Macdonnell Range 

The forogomg is written from the point of view 
of an ethnologist, but there is another aspect from 
which the book may be judged The author gives 
records of vanous journeys which bnng before 
the reader a vivid picture of the geographical and 
biological conditions from south to north of the 
central belt of Austraha, and as he was the pro 
fessor of biology m the Umversity of Melbourne, 
we have the satisfaction of finding the plants and 
animals correctly identified The great difforenoes 
in the flora and fauna and m the country itself 
during a dry spell from those immediately follow 
mg a fall of ram account for the diverse opmions 
expressed by travellers m the past We are told 
how certam plants and animals adapt themselves 
to these very contrasted conditions — of succulent 
and spiny plants, of the aestivation of ammals, and 
of the frogs which are dug up by the natives m the 
dry season m order that the latter may drink the 
water with which the frogs ha vc distended themselves 

So from stage to stage we are pleasantly con 
veyed, and learn how travellers and settlers fare in 
those remote and often most inhospitable regions, 
and the information is appropriately illustrated 
by numerous beautiful photographs of scenery and 
vegetation, wnth a few representations of ammals 
In this way the stage is set for the human per 
formers in the drama of Aiistraban physical and 
biological conditions 

Most travellers have come across only small 
bands of wandenng natives, with few and crude 
belongings, who were wresting a precarious living 
from niggard Nature, and not unnaturally a com 
mon opinion has arisen that the people are a 
miserable, poor, and cultureless folk But, thanks 
to the researches of Sir Baldwm, we now know 
that on stated occasions the natives assemble from 
far and wide to spots where water and food are 
temporarily abundant, and then the dull, isolated, 
secular life is exchanged for a period of happy 
social mtercourse and the performance of numerous 
spectacular religious performances It is impossible 
to give even a summary of the wealth of informa- 
tion here given oonoeming these most interesting 
ceremonies, which, by the way, are fully illus- 
trated by excellent photographs The reader of 
the book will get, as he cannot obtam anywhere 
else, a picturesque but soi^tifio account of the 
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religion, death, burial, ami mourning of vanous 
tnbes , nor are the objects they make and the 
method of their manufacture neglected 
Towards the end of 1011, the Minister for Ex- 
ternal Affairs of the Commonwealth Government 
wisely appointed Sir Baldwm Spencer as Special 
Commissioner for Abonginals of the newly estab 
bshed Northern Temtory, and m the chapter en- 
titled “ Work ui Darwm ” we have a hitherto 
unpublished account of the first two months of 
bis actions as Chief Protector in charge of the 
department instituted to safeguard the mtereste 
of the abongmal population This very interestmg 
chapter shows how necessary such an appomtment 
was, smee the natives were being hopelessly de 
morahsod by Chinese and Malays The Common 
wealth Government has shown in this way, and m 
appointmg a Government anthropologist for the 
Mandated Temtory of Now Guinea, that it appre 
ciates the practical value of ethnology, as indeed 
the Government of Papua has done for many years 
A C Haddon 

Marine Engine Practice 
Marine Engineering in Theory and Practice. a 
Complete Text Bwk on Heat Engines and Mech 
antcal Engineering connected with them, including 
Steam Engines and Boilers, Turbines and Interned 
Combustion Engines and Auxiliary Machinery, 
both in their General Application and in particular 
Reference to Types used and to Practice at Sea , 
for Marine and other Engineers, and Naval Archi- 
tects, Officers, Apprentices, and Students By 
Eng Comdr S G Wheeler Vol 1 EU- 
mentary Re issue with Appendix Pp xi -1- 
182+8 Vol 2 Applied With a Special 
Chapter on Metals and Strength of Materials, 
by Comdr Q C Malden Pp xi + 183 697 
(Ixindon Crosby Lockwood and Bon, 1928 ) 
Vol 1, 10« fid net Vol 2, 36« net 

T he prmoipal part of Vol 1 of Wheeler’s work 
is devoted to an explanation of the element 
ary theory of heat engines and of the fundamental 
prmoiples of their action There is nothing new 
m the subject matter, but the treatment differs 
from that ordmanly adopted It is mtended for 
the primary education of engmeers engaged in the 
naval and merchant servioes, and the style has been 
modelled to suit Throughout, the aim is to im- 
part a sound grasp of the rudimentary principles, 
rather than to describe exact methods ^ eakmla- 
tion Elaborate mathematiGs are carefully avoided 
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and diagrams used freely The reader is always 
encouraged to visualise what actually oooitrs 
during any operation that is being explained, and 
tentative theories and analogies are resorted to m 
order to facilitate explanation 

To the tramed engmeer, some of the attempts m 
this direction appear at first to be somewhat crude, 
but their efiectiveness has no doubt been proved 
m a wide experience m teaching this subject The 
diagrams employed are those which give the 
simplest and most direct representation of the 
function or performance concerned The pressure- 
volume chart IS used wherever possible, and the 
temperature-entropy chart, which the more ad- 
vanced student would m many mstances find more 
convement, is studiously avoided However, the 
employment of the pressure-volume chart m con 
nexion with unrestncted expansion of steam, while 
useful as a connecting link between the cases of 
restricted and unrestricted expansion, is not the 
most satisfactory for representmg the energy trans- 
formation of the latter Diagrams showmg the 
losses which occur in the various transitional 
stages between the burning of the fuel and the 
development of power on the propeller shaft are 
particularly useful 

Generally speaking, the attempt to present the 
case m a simple and easily understandable manner 
IS commendably successful, but a few suggestions 
might be made for a future edition The means 
adopted for the purpose of getting the reader to 
appreciate physical facts and fimctions rather than 
abstract formulae, load to some redundancy, and 
while this, as a consequence, is probably mevit 
able, its effect could Ite largely counteracted by 
'effective summansatioii The statement is made 
that it 18 impossible to obtam a steam velocity 
greater than the velocity of sound with a nozzle 
which has no divergence at outlet This is qmte 
a common mis statement of fact m books of this 
kind, and yet m actual pressure compounded im 
pulse turbmes such nozzles are quite commonly cm 
ployed for pressure drops greater than the critical 

In some cases where values are given by way of 
example, it should be made clear that they are not 
absolute and are liable to considerable variation 
in practice For example, it is stated that the 
‘ design factor ’ or ratio of work actually obtam 
able to that which the pressure-volume diagrams 
show to be theoretically available should be taken 
as 0 49 for triple expansion reciprocating engmes 
This factor, of course, vanes over a wide range 
for different engines and conditions Again, it is 
stated that for the steam consumption rate of 
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marme turbmes a value of 14 lb per shaft horse 
power per hour may be taken, whereas there are 
actually on service at the present tune marme 
turbme installations operating with a steam con 
sumption rate of approximately half that value 

However, the general treatment of the subject 
18 good, and the book should bo much appreciated 
by young engmeering students and those respon- 
sible for their education 

The major portion of Vol 2 is devoted to 
descnbmg systems of marme propulsion and types 
of engmes, boilers, and accessones The desenp 
tion IS of a very practical nature, is very well done, 
and accompanied by a largo number of excellent 
illustrations The first chapter deals with turbmes, 
and commences with a very logical classification of 
all types, land turbmes being wisely mcluded for 
the sake of completeness The prmciple of opera- 
tion and the practical features of the various types 
are then separately described, and a large number 
of actual examples illustrated This is followed 
by a similar descnption of the most unportant con 
structive details The special requirements for 
ship propulsion are then discussed, and the chapter 
concludes with a useful review of recent tendencies 
m practice and design The means which have 
been adopted for reducing the loss due to the 
velocity of the steam leaving the final stage are 
very fully exammed, although this is primarily a 
land turbme problem 

Internal combustion engines are dealt with m a 
similar manner m the next chapter, which com 
mences with a proper classification and then pro 
ceeds with the descnption of the prmciple of 
operation, and the constructional features of each 
type The special apparatus required to meet 
marme requirements, such as reversmg gear, are 
then dealt with, and ‘ heat engmes reversed,’ or 
refrigerators, are mcluded m this section There 
is no correspondmg chapter on reciprocatmg steam 
engmes, the treatment of which in the first volume 
18 presumably deemed sufficient The chapter on 
ship propulsion gives a brief account of the laws 
of resistance of ships and the action of the screw 
propeller, and then describes a large number of 
arrangements of propelling machmery of various 
types The methods which have been adopted 
for gearing the engme shaft to the propeller shaft, 
namely, mechanical, electrical, and hydrauho, 
receive appropriate attention, and torsion meters 
are also mcluded 

In the chapters on boilers, every type which has 
been used at all extensively m either land or msuine 
practice is suitably illustrated and described, with 

Ol 
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the moat important boiler room auxiliaries The 
chapter on feed water, etc , opens appropriately 
with a full discussion on the necessity of and 
methods for preserving boiler feed water from im 
purities, after which, condensers and their aiixih- 
anes are dealt with This concludes the purely 
descriptive portion, and its comprehensiveness 
may be gathered from the above r^umd and from 
the fact that this portion of the hook contains more 
than 300 illustrations 

The treatment of the subject of combustion is 
very thorough, both from the theoretical and prac 
tioal point of view, and the chapter on metals, etc , 
takes an excellent survey of the factors which 
influence the physical properties of the metals 
ordinarily employed in engineering structures 
The last chapter describes vanous steam charts 
and their uses, and the book concludes with a 
supplementary set of examples, exercises, and 
explanatory notes 

Taking mto consideration the time which the 
collection of so much matter must have occupied, 
and the recent rapid progress m manno engineer 
ing, the book is remarkably well up to date A 
few of the examples illustrated are obsolete types, 
but have been wisely mcluded m order to show on 
what lines progress has been made In a future 
edition, reference could with advantage be made 
to the recent development of high jiressiire and 
temperature geared turbme installations, to the 
oombmation of reciprocating engines with exhaust 
steam turbines geared to the same propeller shaft, 
to the development of the double actmg internal 
combustion engine for large powers, and to the 
experimental work which has been done m con 
nexion with mtemal combustion turbmes 

This volume should prove useful both for text 
book and for reference purposes 


Evolution 

(1) Charles I)arwin the Man and his Warfare 
By Henshaw Ward Pp viii+472+27 plates 
(London John Murray, n d ) 21s net 

(2) The Evolution of Charles Darwin By George 
A Dorsey Pp xii + 300 (London George 
Allen and Unwin, Ltd , 1928 ) Is 6d net 

(3) Darwinism and What it Implies By Prof Sir 
Arthur Keith (The Forum Series, No 8 ) Pp 
vu+66 (London Watts and , 1928 ) 1« net 

T he large number of publications which have 
made their appearance during the last few 
months upon the subject of evolution affords 
interesting evidence of a growing appreciation on 
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the part of the general pubhc of the importance 
of some acquamtanoe with the general conclusions 
of biological science as part of the mental equip 
ment of the ordinary citizen 

(1) Mr Henshaw Ward’s “ Charles Darwm the 
Man and his Warfare ” is a book of quite unusual 
ment The professional biologist will while away 
a few hours m its perusal with much pleasure, 
while the layman interested in Darwmism will gam 
from it a vivid picture ahke of the personality of 
the master and of the vanous steps in the long 
campaign which culminated in the conversion of 
the intellectual world to belief in evolution The 
author, while apparently not a specialist in 
biology, shows a wide acquamtanoe not merely 
with the works of Darwm himself but also with 
the writings of others about him and his phdo 
sophy, and about his chief contomporanes m the 
world of science, and this has enabled him to form 
m his mmd a peculiarly vivid picture of Darwin’s 
personabty and surroundings — a picture he puts 
before us with much literary skill in the book under 
review 

The book is really a scientific biography written 
for the general reader In its fourteen chapters 
the life of Darwm is divided up mto contrasted 
sections “ A Year with Fitz Roy and Lyell,” 
“ Six Years of Coral Islands and Species,” “ Eight 
Years of Barnacles,” ” Writing the ‘ Origm,’ ” 
‘The Reception of the ‘ Origm,’ ” “ Darwin’s Life 
after 1860,” are chapter hoadmgs which will give an 
idea of the general plan of the book What they 
give no idea of is the hvely and graphic style m 
which it IS written, or the remarkable vividness of 
the picture of Darwin and his life which they call 
mto bemg in the mind of the reader The book is 
not merely a picture of Darwm himself and his 
doings it also brings in excellent portraits of 
those of his contemporaries who played important 
parts in relation to it Hooker was ‘ ‘ a brawny 
tar, with a handshake like a taut sheet, and a 
laugh like a favoring gale ” An oild figure ho 
was The head was prone to be cocked at a sort 
of owhsh angle for careful mspection of whatever 
came mto view ” “ Such a handlmg of men in a 

comphoated situation [dunng his travels m Sikkim] 
18 good traiiung for the battle at Oxford m 1860 ” 
Lyell, Huxley, Owen, Wallace, are all faithfully 
portrayed ‘‘ There was in Wallace’s nature a 
beauty that will shme when the splendour of 
Agassiz and the greatness of Lyell are dim He 
never laid claims to more honour than the Linnean 
paper gave him, and so gained a higher kmd of fame 
than scientific discovery can bring ” 
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Ae may have been gathered, the language in 
which the book is written is the American variety 
of English, but any little peculiarities that jar on 
the punst m literary style may well be pardoned 
for the sake of the end result an extraordinarily 
readable and useful book It is, by the way, pro- 
vided with numerous and excellent illustrations 

(2) Dr George A Dorsey is well known as the 
author of “ Why we behave as Human Beings,” a 
book which m the United States enjoys deservedly 
a big circulation, giving as it does an excellent 
sketch of those results of modern physiology which 
are of greatest importance to the ordinary citizen 
Dr Dorsey has now published a book entitled 
“ The Evolution of Charles Darwin ” “To under 
stand Darwm is to understand human beings,” he 
says in his preface, and the whole book is a study 
of Darwm as a human being It is well done, and 
in parts is charmmg, such as the chapter on Darwm 
as the father of his family, where the author recalls 
the little daughter running downstairs with the 
stolen pinch of snuff for her father, and the four 
A oar old son approaching him with a bribe of six 
pence to induce him to come and play during 
workmg hours The book is interesting and well 
worth reading, though many a biologist will demur 
to the statement that Darwin became a man of 
science “ in spite of his germ plasm,” and many a 
Trinity man to that which attnbutes to Christ’s 
the honour of having nurtured Isaac New^ton 

(3) bir Arthur Keith’s ‘ Darwinism and What it 
Implies ” is a sequel to his earlier volume in the 
Forum Senes, “ Concerning Man’s Origin,” and 
ileals with some of the beanngs of Darwinism upon 
problems of everyday life The nature of mind, 

'foundations of human nature, problems of sex, the 
spint of competition, are headings that catch the 
eye “ Every fact known to them [medioal men] 
compels the inference that mind, spint, soul, are 
the manifestations of a living brain, just as flame 
18 the manifest spirit of a burning candle ” In this 
connexion the old fashioned philosopher may well 
ponder over the fact that by drugging the brain 
we can “ alter the mentality ” of any man or 
woman The chapter has in it much that is wise, 
and scattered through its pages are shrewd sayings 
“ The day man becomes a perfectly rational being 
marks his end ” “To extinguish the spirit of 
competition is to seek for racial suicide ” that 
spirit “ has lifted us from savagedom, and our hopes 
of the future are bound m it ” 

The short middle chapter of the throe concerns 
itself with “ The Nature of Man’s Bram,” while 
the third, “ Modem Cntios of Evolution,” is a 
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reply to articles m the Ntneteenth Century by Mr 
George H Bonner and Prof J A Fleming It 
may perhaps be doubted whether such articles 
ment even the small expenditure of Sir Arthur 
Keith’s time involved m replying to them Any- 
one desirmg trustworthy information as to what is 
known of the evolution of the animal kingdom 
will surely turn to those whose life’s work is the 
investigation of the subject It may be of psycho 
logical interest to learn what some distmguished 
biologist thinks about one of the great generalisa 
tions of physical science, or conversely, what a dis 
tmguished worker m one of these sciences thinks 
about the evolution of plants or animals, but it is of 
no particular moment otherwise While it is no 
doubt true even to day that there are many men 
of letters entirelj unacquainted with the facts 
which demonstrate the evolution of man, surely 
tliore are few so obhvious of their limitations as to 
assert dogmatically with Mr Bonner ‘ There is 
not a shred of conclusive evidence for the animal 
ancestry of man ” 


Our Bookshelf 

(1) Heat, Light and Sound for School Certificate 
Students By E Nightingale (Boll s Natural 
Science Series) Pp xiii + 381 t ix -i 11 plates 
(London G Bell and Sons, Ltd , 1928 ) 6s 6d 

(2) Sound for School Certificate Students By 
E Nightingale (Bell's Natural Scu nco Senes ) 
Pp IX -t 273 381 -I- 11 (London G Bell and 
Sons, Ltd , 1928) 2a Qd 

(1) Thk author of this little text book is to be con 
gratulated His aim has been “ to cover the school 
certificate and matriculation syllabuses m Heat, 
Light, and Sound in a manner which will appeal 
to the student ” In this aim he certainly appears 
to be very successful 'The subject matter contams 
the latest available information, obtamed from 
the most trustworthy sources 'The whole is pre 
Rented m an instructive and attractive manner 
The illustrations alone are worthy of special 
mention, in many cases being self explanatory and 
thus relieving the text of an unnecessary burden 
’The author has not forgotten the historical side of 
the subject, and short biographies and experiments 
of famous physicists have boon introduced m 
appropnato plaoos 

Expenments which ‘ work ’ are well described, 
and there is little excuse for failure to repeat them 
An excellent feature of the book which must be 
noticed is the delightful selection of homely and 
effective illustrations and exa^les Some of these 
are reipmiscent of Bragg’s “ World of Sound,” and 
the author has been wise m following the example 
of such an emment leader 

Mr Nightingale’s effort is an example of what 
a text book for young students should be The 
information it oontains is accurate and up to date 
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and is presented in the style of an expenenoed 
teacher It can be recommended unreservedly 
to teachers and studente as an excellent text- 
book 

(2) This httle book is one of a set of three written 
for matnculation and school certificate students 
It forms Part III of the combmed text -book 
mentioned above 

The Protamtnee and Hxetonea By the late Prof 
Albrecht KoSsel Translated from the ongmal 
German Manuscript by Dr William Veale Thorpe 
(Monographs on Bio chemistiy ) Pp xi + 107 
(London, New York and Toronto Longmans, 
Green and Co , Ltd , 1928 ) 9« net 
It is mdeed fortunate that Prof Albrecht Kossel 
was able to complete the manuscript of this httle 
volume before his death, since more than any 
other smgle mvestigator he had contributed greatly 
to our knowledge of these two groups of protein 
compounds The protamines, the simplest Known 
proteins, are characterised by yieldmg on hydrolysis 
only about four different amino acids, whereas 
about twenty umts may be obtamed from a typical 
complex protem Moreover, the ammo acids found 
are chiefly those of basic character, arginme, lysine, 
and histidme The protamines are found solely m 
the sperm and testicles of certam fish The histones 
are more complex, contauung a neater variety of 
units , they are, however, like the prutammes, of 
a basic nature They are fovmd m the npe sperm 
of certam vertebrates and invertebrates, including 
some fish, as well as m the nucleus of the red blood 
cell of the bird and m the thymus gland of the 
mammal Both protammes and histones occur in 
Nature m combination with nucleic acids 

The monograph describes in detail the methods 
available for the preparation of these compounds 
and the separation of the various units after their 
hydrolysis Separate chapters are devoted to a 
description of the various mihviduals of these two 
groups which have so far been isolated as chemical 
mdividuals The importance of the study of such 
proteins lies m the light which it may shod on the 
composition and origm of the more complex of 
these mtrogenous compounds Although primarily 
a work for the speciahst, the volume has an interest 
also for those who wish to know somethmg of a 
group of compounds which are not usually con 
siderodm much detail m text books of bio chemistry 
The bibliography extends to upwards of two him 
dred references 

Leached Outcrops as Guides to Copper Ore By 
Augustus Lwke Pp vu + 175 -i- 24 plates 
(London Bailhfere, Tindall and Cox, 1926 ) 
22s 6d net 

Thx object of this book is stated by the author to 
be the task of “ reconstruction of the sulphide 
formerly existing ” In the majority of cases a 
deposit consisting of iron pyrites closely intermixed 
with ohalcopynte or other copper ores, and pos 
sibly also ower sulphides, does not often come up 
to ^e BUiface m this form, but is usually overlam 
by a capping, sometimes of very great thickness. 
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of the oxidised products of this ore, and the prob- 
lem which the author desires to mvestigate is that 
of preioting from the nature of the cappum the 
character and richness of the primary ore He has 
turned his attention mamly to dissemmated de 
pcnits and has practically neglected the massive 
ones, which are by far the more important on the 
oontment of Europe The result is that the book 
18 , to use the author’s words, “overwhelmingly 
American ’’ , obviously the complete study of the 
subject would have mcluded an mvestigation of 
the cappmgs of such deposits as the cupriferous 
pyrites of Huelva and those of Sulitelma and other 
Norwegian occurrences, about which there is in 
fact a great deal known 

The author has gone into very much mmute detail, 
more especially as to the character and appearance 
of the hmonite which generally results from the 
oxidation of iron pyrites, but it cannot be said that 
his results are of any very general use As he 
himself says “ The kmd of capping that means 
ore in one district, does not necessanly mean ore 
m another ’’ Obviously, if this statement is true, 
and there is little reason to doubt it, of two dis 
tncts in the western United States, it applies with 
even greater force to more remote regions or to 
other contments The author appears here and 
there to realise that his theoretical methods are of 
little real value, and most mming engineers will 
concur m his dictum 

Farm Soils their Management and Fertilization 

By Prof Edmund L Worthen (The Wiley 

Farm Series, edited by A K Getman and C E 

Ladd) Pp x+410 (Now York John Wiley 

and Sons, Inc , London Chapman and Hall, 

Ltd , 1927 ) 13s 6d net 

Undbb modem systems of farmmg, it is recogmsed 
that soil management must be considered m rela 
tion to the specific crops to bo grown, and the 
present volume attempts to correlate the various farm 
operations with economic crop production The 
management of any sod wdl necessardy vary with 
the type of crop, as treatment that is merely ade- 
quate for frmt or garden produce might be hope 
lessly extravagant and uneconomio for large scale 
field crops 

Prof Worthen keeps the practical aspect m 
view throughout, and by means of ‘commumty 
studies ’ the student is led to mvestigate problems 
m the field for himself and to consider the best 
means for their solution The mam farming opera- 
tions are dealt with m detail from various aspects, 
chapters being devoted to water supply, tillering, 
manuring, hmmg and green manurmg The 
correlation between soil management and the crop 
grown IB brought out by short accounts of the 
appropriate treatments for field, pasture, garden, 
and fruit soils, and emphasis is laid on the import 
ance of the cultivator becoming as familiar as 
possible with the local practices of his dutoict 
S^ial oaro has been taken with the illustrations, 
which are selected to bear directly upon particular 
pomts m the text, and numerous references, solely 
of American origm, are also mcluded 
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Lehrbuch d&r ProUjxMnhunit e,%nt Dar»teUung der 
NaiurgeschtchU der Protozoen, mxt beaonderer 
BenicketdUtgung der parasxtxachen und patho- 
genen Formen BeCTdndet von Franz Doflein 
Neubearbeitet von Prof Dr Eduard Reiohenow 
FUnfte Auflage Teil 1 AUgemetne Natur 
geschtchte der Protozoen Pp iv + 436 Toil 2 
SpezteUe NcUurgeschxchte der Protozoen Hdlfto 1 
Maalxgophoren und Bhtzopoden Pp iv+439 
864 (Jena Gustav Fischer, 1927-1928 ) Ted 
1 , 21 gold marks , Ted 2, 22 gold marks 
Doflein’s text book of Protista has been for many 
years the classical volume for students of protozoa 
Owing to the number of recent contributions to the 
literature of this subject, the last edition ^blished 
in 1916 rapidly became out of date The new 
volume, of which the first two parts have appeared 
rearranged and edited by Prof Eduard Reichenow, 
18 therefore a welcome production In the mam it 
follows the linos laid down in the fourth edition, but 
new sections have been mtrodueed, such as a brief 
account of the comparatively new subject of soil 
protozoology The ^t part ends with an account 
of the physiology of protozoa, and it is unfortunate 
that, in common with so many other modem text 
books, this aspect of the subject receives rather 
scanty attention In Part 2 the vanous groups 
of protozoa are considered, takmg the reader to the 
bemnning of the Sporozoa group The present 
volumes mamtam the high standard sot by the 
late Prof Doflem, and will be an mdispensable part 
of any zoology library 

Air Mtntelry Meteorological Office The Obeer 
vatoriea' Year Book, 1926 comprtatng the Meieoro 
logical and Oeophyaical Results obtained from 
Autographic Record and Eye Observations at the 
Observatories at Lerwick, Aberdeen, Eskdalemutr, 
Cahirciveen {Valencta Observatory), and Richmond 
(Kew Observatory), and the Results of Soundings 
of the Upper Atmosphere by means of Register 
ing Balloons (M O 304 ) Published by the 
Authority of the Meteorological Committee 
Pp 411 (London H M Stationery Office, 
1928 ) 63« net 

The Observatories’ Year Book for 1926 has followed 
that for 1925 at an interval of 9J months, mdicating 
jirogross towards the desirable goal of the issue of 
each year’s observations during the followmg year 
The volume is enlarged by about forty pages by 
the mclusion, for the first time, of hourly mag 
netic data from Lerwick, the moat northerly 
Bntish observatory (60° 8' N ) In gomg from the 
Abinger magnetic observatory (the results for 
which are published m the Greenwich volumes) 
to Eskdalemuir, 4° to the north, there is a 
transition towards more disturbed conditions, but 
the mcrease of disturbance m gomg 6° farther 
north still, to Lerwick, is mu^ mater The 
immense mass of meteorological and geophysical 
data recorded m these volumes with such con 
vement uniformity provides material not only for 
present researches, but will also almost certomly 
prove of use m ways yet unthought of to future 
generations 
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Orcharding ^ V E Gardner, F C Bradford 
and H D Ibooker (McGraw Hill Publications 
m the Agnoultural and Botanical Sciences ) 
Pp XI + 311 (New York McGraw Hill Book 
Co , Inc , London McGraw Hill Pubbshmg 
Co , Ltd , 1927 ) I5s net 
This volume marks a defimte attempt to fill the 
gap which exists between the practical considera 
tions which govern the growmg of fruit trees and 
the fundamental prmoiples upon which such practice 
IB founded Scientific explanations are suggested 
for many of the problems which beset the grower, 
as, for example, the biennial fruiting habit of the 
majority of apples Under questions of growth and 
nutrition, that of the carbohydrate supply of the tree 
18 specially dealt with, os being of much importance 
m relation to the production and quahty of the fruit 
Quality 18 becommg of mcreasmg importance 
with mcreasmg competition, and in consequence 
greater attention is necessary to keep fruit trees 
free from msect and fungus pests, chiefly by means 
of vanous types of spray Appropriate marketmg 
includes grading, attractive packing, careful trans 
port with refrigeration if necessary, and the best 
choice of locahty and salesmen, and due attention 
to all these details is essential for success and 
profit m fruit growing on a commercial scale 

A BC of Adler’s Psychology By Phihppe Mairet 
Pp 116 (London Kegan Paul and Co , Ltd , 
1928 ) 3s 6d net 

An excellent book Adler’s individual psychology 
makes an appeal to those people who do not like to 
accept the more extreme views of Freud, Jung, or 
Stekel, but still feel the need of a practical psycho 
logy to explain many of the mal adaptations and 
neurotic features of the individual In this short 
summary, Mairet has made a very satisfactory 
presentation The author briefly traces the develop 
ment of modem ipsychological ideas, and shows 
how Adler was led from his wide experience as a 
physician to build up his theory of infenonty and 
the individuals stnving for sujienority Through- 
out the book there is a sound emphasis on the im- 
portance of individual psychology to the social, 
rehgious, and educational aspects of the community 

Man What ? Whence ? Whither ? or. The Faith 
that IS in Me ByCapt R C T Evans Fourth 
edition Ppviu+218 + 11 (Chatham Parrott 
and Neves, Ltd , 1928 ) 2s 6d 
Those who like a book to deal with a wide range 
of topics will be well satisfied with Capt Evans’s 
encyclopaedic little volume It deals with free- 
will, conscience, suffermg, remcarnation, prayer 
and miracle, the flood, pychical phenomena, 
sacraments, the 'Tmuty, and so on The smeenty 
and earnestness of the writer arc transparent, and 
as arousmg reflection his work should prove valu 
able to many readers It is mtended pnmanly 
for those who are troubled by the apparent an- 
tagonism between religion and science, ‘ m the 
hope that what comforted me may comfort them ” 
The book is fertile m argument and contains much 
ingenious speculation J C H 
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Letters to the Editor 

\The Editor does not hold himadj reaponoMe for 
optntona expreaaed by hta correapondenta NeiUter 
can he undertake to return, nor to correapond wUh 
the writera of, rejected manuacnpta intended for thia 
or any other part of NatURK No notice la taken 
of anonymoua communicationa ] 

The Constitution of Nitrated Cellulose 
In a recent publication (ZeU fUr phyaikal Chetn , 
130, 616, 11)27), Horzoj? and von Naray Szabb 
ave an. ai count cjf the X lay examination of raniio 
bra nitrated in varioiie ways, and oonc.liuled that foi 
any nitrocelluloKO contanung from 4 41 to 13 31 per 
cent of nitrogen the diffraction apote on the ‘ flbro 
diagrams ’ were produced mainly by the substance 
cellulose trinitrate, two spots from unc hanged < elluloso 
occ asionally persisting, and that all nitroLolluloses 
were therefore principally mixtures of cellulose tn 
nitrate and cellulose 

IVo rather diffuse diagrams weie given, one of 
which (for 12 09 per cent nitrogen) seems to show 
evidence of import eot nitration In the later paper 
by von Namy Szaho and von Siisich (Zetl fur phyaikal 
Chem 134,264, 1028), this diagram, witli the unit cell 
proposed for cellulose, is withdrawn and replaced by 
a new diagram in whiih the layer lines aio closer to 
gether, but the claim is still made that the mtro 
cellulose diagram is always compounded of those of 
cellulose and its tiinitrate lliis theory is open to 
serious objections from many aspects of the chemistry 
and technology of nitrocellulose Many of these have 
been presents by Brunswig in two interesting articles 
(ZeH far yes Sclneaa und Sprengatoffweaen, 23, 337 
and 384, 1028) 

In an investigation which has been earned on in 
these laboratories for more than a year, a complete 
range of samples of nitroramio nitratoii in widely 
different mixed acids, togetlier with their demtratiou 
products, has been examined by X ray diffraction 
methods The fibre diagrams of the nitrates are 
frequently lacking m definition and are difficult to 
interpret, but whenever measurements have been 
possible they have been found to afford only the 
slightest basis for Herzog’s theory 

The nitration ot cellulose m mixed acid is com 
plicated by a loss of fibre structure which occurs with 
all mixed acids, for example, with those containing 
from about 30 per cent to 80 per cent of nitric acid, 
whenever the nitrogen content of the nitrocellulose 
reaches about 7 5 per cent It continues until 10 6 
per cent of nitiogen is excootled If the content of 
sulphuric acid is increased and the ratio H,b04/U,0 
has a certain value (about 1 7 to 1), the disintegration 
of the fibre structure may be greatly accentuated 
It IS therefore convenient to consider throe groups 
The diagram of a nitroramie of less than 7 5 per 
cent of nitrogen shows the some spacings os that of 
Its denitrated product but different relative intensities 
and IS much weaker Tlie spaoings remain constant 
with increasing degieo of nitration This type of 
diagram (B) may bo contrasted with that of unaltered 
cellulose (A) It resembles that of fully mercerised 
cellulose, but excels it m shart-iness and the intensities 
of the two are different The diffractions characteristic 
of the trmitrate do not appear, although from a mix 
ture of unnitrated ramie witli comparatively little of 
the highly nitrated fibre it is quite easy to produce them 
In the second group (7 5 to 10 6 per cent) the 
nitrated matenal loses its fibre structure more or less, 
diffuse (bffraotion nogs appear, but the denitrated 
product 18 still of type B and gives sharp lines 
As to the third and technically important class, 
sharper diagrams of which have been produced by 
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von Niray 8zab6 (loo oit ) and by Andress {Benohte, 
61, 603, 1028), nitration m acids of technical composi- 
tion nearly always results in difiuse spots, and the 
most important factor in secunng definition seems to 
be a hign content of nitric acid, say 60 per cent of 
the nitration mixture In the coses of both cotton 
and ramie, os the nitrogen content falls to about 
1 1 per cent, certain spots from pianos parallel to the 
fibre axis are altered in spacing through small ranges 
in which confusion with diffractions of remanent 
cellulose of either tyi>o is not jiossible In some m 
staiues the diagrams show an equatorial spot which 
falls in the some position as the 4 4 spot of cellulose, 
but its intensity is quite disproportionate to the pos- 
sible oolUilose content and its position (hanges on 
denitration The denitration product from highly 
nitrated ramie is piactically indistinguishable from 
that of pure relhilose (typo A), but as the nitrogen 
content deireasos to about 12 per cent, tyjie 4 passes 
into type B rnoie or less gradually , according to othei 
conditions holding m the nitration 

Itappears therefore that by the action of the mixed 
acul the cellulose residue is converted into type B for 
all but the highest degrees of nitration, and that the 
Imos obtained in the lange 10 12 per cent of nitrogen 
do not coincide with those given by the trinitrate or 
by cellulose of either type Even if spots of tyjie B 
were present it would not be oeitain, in view of the 
diffiai tiuns given by the less nitrated products, that 
they originated from unnitrated cellulose 

To account for these facts m a systematic way 
fuithei data will be required, and it will probably bo 
of great use to determine accurately the densities of 
certain nitroceliiiloses and tli0^ denitration products 
and so obtain some indication of the closeness with 
which their structures are packed P D Miles 
J Cbaik 

Nobel Research Laboratories, 

Ardeor, Jan 7 

The Distribution in Space of the Sunlit 
Aurora Rays 

Some time ago (Nature, Sept 3, 1927) I discussed 
the position of tlie sunlit aurora rays with my colleague. 
Prof Krogness, and he mode the suggestion that tlie 
great heights of these rays might jierhaps be explained 
by assuming that the sun’s radiation pressure pushes 
away the upper atmosphere like a small tail of a 
comet, and if the corpuscular rays hit this tail they 
produce aurora at unusual heights 

As this idea seemed very promising, I again took 
u{i the calculations of the aurora rays m the period 
from 1911 to 1922, mentioned m my letter to Nature 
of Sept 3, 1927 The only two occasions when 
sunlit aurora rays were photographed simultaneously 
from two stations in order to obtain their altitude 
were during the nights of Mar 22-23, 1920, and 
May 13-14, 1921 

In Fig 1 we see the jxisition of all the rays from 
these two nights compared with the position of the 
earth’s shadow The figure represents a vertical 
section of the earth, and the tangent to the earth’s 
surface is the boundary between the sunht and dark 
atmosphere For each point of on aurora ray the 
position in the vertical plane through the centre of 
the earth and the sun is marked by a small circle 
for aurora of Mar 22-23, and by a black dot for 
aurora of May 13-14 On each aurora ray two points 
aro calculated and combmed with a straight hne 
representing the ray This line is continued beyond 
the points as for as the photographs indicate If the 
ray passes out of the photographic field it is marked 
by an arrow, and if the foot or summit can be seen on 
the photograph no arrow is given Some rays form a 
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rather large angle with the verUoal, but this la only due 
to observation errors on account of a small parallax 

The figure gives a very suggestive idea of the action 
of the sunlight , the following conclusions seem to be 
well founded 

1 The action is not a direct one, because the rays 
situated nearer the simset jioint O are lower than 
those farther away 

2 The action of the sunlight seems Ui be a pressure 
on the upper atmosphere, diiving it away tangentially 
to the earth, like a tail 

3 When the ooipuscular rays hit this tail they 
produce aurora rays the height of w hioh mcreases with 
their distance from the sunset point 

4 The sunlit aurora rays situated in this tail seem 
to be confined to it, and do not descend beyond the 
frontier line between sunlit and dark atmospheio 


In the space between the tail and the earth up to 
distances of 2500 km fi om the sunset point, no aurora 
rays are seen 

6 From 2600 km and farther reckoning fiom the 
sunset point, the action of the tail seems to have 
ceased, so that aurora rays here occui with the usual 
night altitude from 100 to 400 km 

From 1922 to now a large amoimt of material of 
mure than 600 photograms of aurorio from southern 
Norway has been collected, and amongst this are 
many photograms of sunlit aurora rays It will be 
vc ry interesting to see if the measurement and calcula 
tion of these rays confirms the above mentioned 
< onclusions or not 

A still more interesting problem for solution will be 
to obtain the spectrum of these sunlit aurora rays 
CaKL 8T0KMKB 

Bygd*, near Oslo, Doc 16 


The Understanding of Relativity , 

The leading article m Natubb of Nov 3, 1028, by 
H D , on this subject, contains views so unusual 
as apparently to deserve some notice I have waited 
some time for more competent authorities to express 
themselves regarding these views, but eis no such 
expression has yet been seen by me, a few brief 
thoughts are offered here m lieu thereof 
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H D refers to the difficulty of explaining the 
theory of relativity The attempts to do so, he says, 
“ represent the most conspicuous failure of modem 
soientiflo exposition” He says further “The real 
difficulty that besets the beginner in the subject is, 
not to understand what he is told, but to believe it,” 
and that, to escape this difficulty, “ Salv ation must be 
by faith and not by reason ” It does soora resettable, 
to say the least, that men of science should have to 
lesort to the rAle of the ‘ hot gospeller,’ which raiely, 
if indeed ever before has boon the method of si lentiflo 
investigation 

Lot mo refer to just one jKiint in the theory of 
relativity On p 16 of Einstein’s ‘ Relativity, the 
Special and the General llieory ” (3id ed , Methuen 
and Co , I ondon, 1020), a man m a moving railway 
carnage is supposed to walk m the carnage m the 


same ilirection in which the carnage is mot ing , What 
would be the veloiity of the man with respect to the 
railway embankment? This velocity, as everybody 
knows, would be the sum of the man’s walking velocity 
ailded to the velocity of the carnage But accordmg 
to Einstein, this result ” canot bo maintainixl ” On 
p 18 Einstein modifies the illustration, taking the 
earth for the railway carnage and a ray of light for 
the man, both moving in the same direction m 
which case, according to classical mechanics, the 
i-esultant velocity of the light with respect to the 
earth would of course, bo tlie difference of the two 
velocities But not so according to Einstein’s theory 
The velocity of the hght is not at all affected bv the 
velocity of the earth In other words, either the sum 
or the difference of these two velocities is always equal 
to one of the velocities alone This certainly appears 
to call for H D ’s appeal to faith , for the shgntesi 
gram of common sense would never permit us to 
believe that F + w = F, or V - v-V, when each velo- 
city has a real value 

It IS true that Einstein endeavours to justify his 
views m this case by the results of the experiments of 
Michelson and Morley, which clearly show that the 
velocity of light upon the earth is always the same in 
all directions, whether parallel to the earth’s orbital 
motion or at nght angles to it But is it not far 
more rational to account for this fact by supposmg 
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the earth to have an ethereal atmosphere of its own 
by means of which the h^ht is transmitted on the 
earth’s surface and which is always carried with the 
earth m its orbital motion and also in its daily rota 
tion near the earth’s surface f We certainly do not 
know that such an atmosphere does not exist , 
and It certainly would account for the facta per 
feotly, without the violation of a single principle of 
mechanics 

Now the ne|(ative result of Michelson and Morley’a 
experiments, In the supposed absence of this local 
atmosphere, constitutes tlie comer stone of Einstein’s 
theory of relativity (see Natubk, 111, 240, and 117, 6), 
and the effect of this paradoxical foundation upon 
even the highest intellects is illustrated by the follow 
mg quotation from Sir Ohver Lodge “ The relative 
velocity of the light anil the observer (travelling with 
speed u to meet it) must be c + m — common sense 
forbids otherwise, — but if he seeks to measure it ho 
will get, we are told and inclined to believe, not 
o + u, but simply c” (Natuhk, 107, 748) In 
Other words, a great scientist admits that he m inclined 
to believe what he admits common sense clearly for 
bids him to believe Must wo, then, subsenbe to 
such renunciation of our reasoning faculties and to 
H D *8 appeal to blind faith before we can enter 
the portals of Einstein relativity ? 

Evan McLennan 

Corvallis, Oregon, USA 
Dec 7 


Mb McLbnnan’s suggestion, as has often been 
pointed out, is inconsistent with the observed pheno 
mena of the aberration of light 

His letter seems to imply that, if it is rejected, we 
must subsenbe to “ renunciation of our reasoning 
faculties and to H D 's appeal to blind faith before 
we cAtt enter the portals of Einstein relativity ” 
H D , however, did not appeal to “ blind faith,” nor 
does he subscribe to “ I'enunciation of our reasoning 
faculties ” In order to grant full assent to a deduction 
from experiment, one must first understand the 
reasoning leadmg to the deduction, and secondly have 
faith that reasoning on suih foundations will not 
mislead Ttie failure of many peojile to give full 
assent to relativity is generally believetl to bo amw 
oiated with the first factor the article in qiiestion 
contended that it is ai tually axsociatcyl with the 
second The difflfulty — at any rale m the special 
theory which contains tho paiadoxes mainly re 
sponsible for the theory’s bad reputation — is, not to 
unilerstand a fairly simple argument hut to trust the 
undorstandmg to lead to the truth when deep rooted 
prejudice pomts m the opposite direction H D 
Dec 29 


The Diffraction of X-rays in Liquids containing 
Heavy Atoms 

It is now ^{enerally accepted ' ’ * « that X ray diffrac 
tion m liqiiids is mainly due to the relative positions 
of the molecules and only in second instance to their 
inner structure If the effect of the last factor is 
known, some information regarding the first factor 
may be obtained from an analysis of the observed 
diffraction pattern * This circumstance is realised in 


AnumM.i, u, jx/ , 

• f DAre, Jottr rf ifst*. a 

• T aemlke und J A Frlni, 


otui P/hi* ItoMatkUMttU, 4 1 
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the case of monatomic molecules, for example, 
argon, or mercury ‘ • In most cases, however, as 
when using organic oompoimds, the inner structure 
is not known, and then no unequivocal conclusion, 
or nearly none, may be drawn from the diffraction 
pattern 

The use of an especial X ray spectrograph* con 
stnicted by Prof Coster and myself for the investi 
gation of heavy (that is, absorbing) hquids has openeil 
up a new line of attack The guiding principle is to 
mtroduce very heavy atoms into the hquid and to 
get definite evidence concerning their mutual arrange 
meat by their diffraction pattern This diffraction 
pattern will depend almost entirely on the relative 
positions of the heavy atoms, as m comparison to 
their scattering power that of the other atoms may 
be neglecteti, the scattering power being roughly pro 
portional to the square of the atomic number under 
the conditions of the expenmont (scattering angles 
of 1" to Ifi” using Cti or I e K radiation) 

A first application was made on tho iliffroction of 
X rays in a solution ’ of iodine ions m water and of 
tarbon tetrachloride and methylene iodide m benzene 
If the current view is accejited that the dissolved 
molecules in these eases are disjtersed like the mole 
cules m the gaseous state, then the theory ' * predicts 
a characteristic difference between the diffraction 
j^ttern of these solutions and that of ordinary hquids 
This difference is chiefly found in the amount of 
scattering at small angles, which should be small in 
ordinary liciuids and consulerablo m gases, and con 
sequently also with our solutions I was able to get 
expenmental evidence of this effect when dilute solu 
tions (about 1 moleoule thssolved m 16 solvent) are 
used 

A lunoiis peculiarity, however, was found with 
lodmo ions (jiotassium and lithium iodides were 
used) when the concentration was increased (up to 
I moleoule dissolved in 3 solvent) In this case I 
observed a reversal of the effect, the scattering 
at small angles diminishing again m a marked 
manner with increasing concentration This pheno 
monon is not to be explamed as due to a geo 
metrical close packing of the iodine ions, for a simple 
calculation* shows that this influence is much too 
small The effect is, however, readily exjilained as due 
to the electrostatic repulsion of tho iodine ions 
Indeed, this will tend to keep them apart, as if the 
ions were much bigger, causing m this way an apparent 
close packing With lithium iodide this effect seems 
to be visible at smaller concentrations than with 
potassium iodide 

Another appUcation of tho same method has been 
made in studying organio compounds, especially those 
with long oil, chain (C, dibiomide, C„ dibromide • 
and C,, mono iodide were used) In this way evid 
enco of their arrangement is obtained m a less 
ambiguous manner than usually 

Perhaps it is useful to add that with fatty acids, 
also studied, the results of htewart and others’ were 
oonfiimed and extended to , C’,,-, and 0|^acids 
A full account is to appear in Zettschr f Phys 

My thanks are due to Prof Coster for his helpful 

J A Pbins 

Natuurkundig Laboratonum 
der Rijks Univorsiteit, 

Uronmgon 


MuUoni have been etudled from another polnl of view by R W O 
Wvekoff ( The Struotore of Cryetale, New York, 38S , lltt4) and W H 
Kraom (/Voe Amtttriam, 30 841 , 19271 
\ S'lidh' put »t our dlenoaltlon by Prof h Rnaloka to Utrecht. 

SMwart and otheri. Several artlotee PAy* jfre 31 , 33 , 1927 
and loss J R Katz, ChmiJtet St« 31, 334 1927 
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Population Probloma 

Thb article by A M C S in NATtnta of De« 2d 
shows oonvinoingly how urgent ewe the population 
robleme confronting the British oommunity, and 
ow inadequate is the knowledge at present at our dis 
posal to solve them These problems are by no means 
exclusively Bntuh, and they are much more acutely 
realised in many countries than here It is there 
fore appropriate that, with the Editor’s permismon, I 
should reiiund readers of NATtme: that an organisation 
has recently been established to deal with precisely 
such questions as are raised m the article, namely, the 
“ International Union for the Scientific Investigation 
of Population Problems," with its constituent todies, 
the national committees which are now being set up 
in each of the countnes represented in the Union 

I cannot ask for space to describe the plans for 
developmg research, both internationally and within 
the vanous national units, from which the founders 
of the Umon, men eminent in many branches of 
science m many countnes, confidently expect a great 
advance m the elucidation of population probtems, 
and I must confine myself to the question of the 
financial provision on which the success of their efforts 
will depend 

Sufficient resources are already in great part assured 
to the International ITmon itself, and to certain of 
the national comnuttoes, notably those of the Umted 
States and Italy , but they are at present almost non 
existent in the case of the British section It will 
not do for (Jreat Britain, with her vast and varied 
rosponsibiUtv for human populations, to fall behind in 
this enterjinse, and it is with tlie object of trying to 
enlist support for the British National Comnuttee 
which has been formed under the title of the “ Bntish 
Population Society " m connexion with the Umon 
that I am asking the Bditor to publish this appeal 

The only way in which we can hope to raise the 
very moderate income required for current expendi 
ture is by way of subscriptions both from institutions 
and from individuals, which wo propose to fix at a 
riummum of £1 pei annum, giving the right to attend 
meotmgs, receive pubhcations, etc The primary 
object of the Society is to focus and oo ordmato 
rwioaroh, and we are therefore specially anxious that 
all institutions of scientific or sociological character, 
imiversities, and other learned bodies interested in 
one or other branch of the population question, should 
'join the new Society We are encouraged to hope 
that they may do so by the fact that two or three 
important institutions of tius character have already 
consented to be represented on the council and to 
support our work by qmte substantial subscriptions, 
but we should hope that individuals mtorested or 
qualified in any particular branch of population 
research may also to induced to join us I need 
scarcely add that if we are to take a worthy share m 
assisting and promotmg research, both by the Union 
and at home, much more will to needed, but for this 
we shall have to look in the future to the generosity 
of donors inspired by a conviction of the great im 
portanoe of this work to the welfare of human popu 
lation 

The original members of the oounoil, which wiU to 
added to as time goes on, lure Sir William Bevendge, 
bir Charles Close, Bit Arthur Keith, Sir Humptoy 
Rolleston, the Dean of St Paul’s, Mr Maynard Keynes, 
Capt Pitt Rivers, Dr R A Fisher, Dr David Heron, 
Mr M Pease, and Profs A M Bowley, F A E Crew, 
A M Carr Saunders, B Malinowski, J S Huxley, 
and J W Gregory 

May I add that I shall to glad to answer any 
inquiries on the subject either of the IntemationcU I 
No 3090, VoL 123] 


Union or the British Society, and that oommunioations 
may be addressed either to me as obanman of the 
council, or the honorary secretary, Mr Eldon Moore, 
o/o The Euwmos Society, 20 Grosvenor Gardens, 
London, S W 1 Bernard Mallet 

8 Eccleston Square, S W 1 

Magnetic Properties In Relation to Chemical 
Constitution 

Through the kmdness of Dr Kapitza and Dr 
Webster, we have had the opportunity of exammmg 
m the Cambridge Magnetic Laboratory a number of 
compounds to which formulsB with single electron 
bonds have been assigned These compounds are 
of two principal tjqies ( 1 ) PerveUerU salts, including 
PCI,, ^a„ 8bMe,a„ SbMe.Br,, SbMe,I„ the o 
and p forms of TeMeXl,, leMe,Br, and TeEt|I|, 
a TeMe,!, and o ToMo,!,, and a number of an^o 

f >u8 compounds such as PCI,, FOCI,, AIC1„ Til,, 
il,, Csl, (2) Co ordrnatton compounds including 
the Li , Be , Al , Co , Xi , ana Fo derivatives 
of benzoylcamphor Except in the case of sub 
stances containing a metal of the transition senes, 
these compounds have all proved to bo diamagnetic 
We therefore conclude that all the electrons are 
magnetically paired, just as they are m compounds 
in which the valency electrons are pi'esent as pairs of 
shared electrons or as ‘ lone pairs ’ of unshared 
electrons The numenoal results of these expert 
ments will to published later 

Wo have also examined some cuprous and mer 
curous salts for which no mametic data appear to 
have been given previously VVe find that mercurous 
chloride and cuprous iodide are both diamagnetic, 
whereas mercunc chlonde is diamagnetic and cupric 
ohlonde is strongly paramagnetic The diamagnet 
ism of mercurous chlonde can bo accounted for 
roadil>, suioe physico chemical measureinents with 
dissolved mercurous salts point to the existence 
of a diatomic ion derived from bivalent mercury, 
for example, Hg,(NO,),?=iHg,‘’+ 4 2X0, Moreover, 
X ray analysis of crystals of calomel has disclosed 
the existence of chain molecules containing bivalent 
mercury, as shown by the formula Cl Hg Hg Cl 
The inetalho atoms m the mercurous salts therefore 
contain completed shells of 18 unshared 0 electrons, 
with an outer shell of 2 or 4 shared electrons, and are 
diamagnetic like the free metal On the other hand, 
the copper atoms m a bivalent cuprous salt would 
contam an moomplete shell of 1 7 unshared M electrons, 
with an outer shell of 2 or 4 shared electrons, and 
would therefore be paramametio hke the oupno salts 
The fact that cuprous iodide is diamagnetic, shows 
that the ouprous salts, unhke the mercurous salts, 
contain only univalent ions or atoms of the metal 
This result also is m agreement with X ray analysis, 
which has shown that the structure of ouprous iodide 
18 sunilcu' to that of silver iodide, Agl Conversely, 
however, the fact that cupno su^hide, CuS, is dia 
magnetic like cuprous sulphide, (^,8, suggests that 
it may really be a cuprous disulphide Cu B 8 Cu, 
just os iron pyrites has been shown oy X ray analysis 
to be a ferrous disulphide, Fe 8 8 This conclusion 
can be justified to comparison with the polysulphides 
of the formula Cu,S, , but it is also confirmed by 
X ray analysis, which shows that the crjrstol struo 
ture of oupno sulphide is different from, and more 
complex than, that of all other binary monosulphides 
T M Lowry 
F L Gilbert 

University Chemical Laboratory, 

Cambndge 
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A New Method of Recording ClUanr Movement 

Tax rate of vibration of oiba is usually too great to 
permit of accurate observation with an ordinaiy 
mioroBOOj>e unless the light be interrupted at a suitable 
frequency and for suitable periods of time If the 
frequency of vibration be approximately fourteen or 
more beats per second, the form of each cilium dtmng 
the two phases of its beat and the nature of the raeta 
chronal waves which pass over the epithehum, can be 
readily observed by means of a suitable stroboscope 
If, however, the frequenov of vibration is lower than 
ten per second, accurate observations of this tsipe are 
impossible owmg to the low intensity of illumination 
which 18 necessary to reduce ‘ flicker ' to a convenient 
level In such cases permanent records of individual 


HoraetaU Catokfng n«ld Drains 

Fueld drams are commonly blocked by the roots 
of trees growmg m their vicinity Sycamore, oah 
elm, and naturally willow, are offenders m this respect , 
oak and beech rarely cause such trouble, at any rate 
m my experience To find such mischief renting 
from the rhizomes (undergroimd stems) of the horse- 
tail (Equuetum) was a revelation to me 

A wet patch deveIo|)ed recently m a pasture field 
here The drains have just been exammra and found 
to bo stopped up in places by the matted rhizomes of 
Equttetum, presumably the common species, E 
arvense My man reported the matter to me, and 
I said the stuff he hail pulled out of the dram pipes 
1 could not be tree roots, ns there were no trees near, 
and besides the strands were soft and easily 



broken He thought they might be the 
roots of ‘ sieves ’ — - the local name for 
rushes (Junctu communis ) — these weeds being 
now in evidence on the wet area I 
greatly doubted this, and on mvestigation 
found the strands to be the imderground 
stems of the horsetail Hitherto I was un 
aware that Equisetum grew in this field, but 
my man informs me that it was quite notice 
able when the ground was last ploughed to 
wards the end of the War , and evidently 
it still persists to some extent 

The rhizomes have (freat penetratmg 
jiower, for they were found m the pipes 
at a depth of three and a half feet In 
the cuttings made down to the drainage 
level, the rhizomes can be seen miming 
here and there m the subsoil, but m no 


great abundance In the pipes, however, 
they increase greatly, giving off at each 
node a number of roots which branch copi- 
ously, eSectnally blocking the dram Ime 
rhizome is about the thickness of a straw 


and the root much finer They are both 
almost block m colour 


Farmers in this district 


Cilia or of the metachronal waves can bo made by 
svnohronising, with a vanable speed stroboscope, the 
shutter of an ordinary cinemato^aph camera , in 
thia way ‘ slow motion ’ records of rapidly vibrating 
ciha can be obfamed, wid the frequency and velocity 
of beat can be determined with accuracy 

The lateral cilia on the gills of Mi/tilua idulxs have 
been exammed by these methods The freijuenoy of 
vibration of individual ciba vanes, in different samples 
of tissue, from 5 to 10 vibrations per second at 22r C , 
whiUt the metachronal aa\e8 move over the epi 
thelium with an average velocity of 100 m P«r second 
The wave-length of tile wave vanes with the frequency 
of Its constituent cilia, and the form of the wave may 
vary from time to time at any given point without inter 
fenng with the continuity of the whole wave system 
So far as is known, this constitutes the first success 
f\il attempt to establish a permanent record of ciliary 
activity With the data thus available it is possible 
to analyse ciliary movement with accuracy, and wo 
are no longer restnoted to obaervationa of the velocity 
at which partiolee move over the epithelium or to the 
behaviour of relatively inactive ciha 

It 18 intereetins to note that the new methods illus 
trate very clearly the difference in the form of a 
odium during the two phases of its beat, and that the 
nature and propagation of a metachronal wave is 
closely aesociatM with the individual properties of 
the constituent oiha suid do not appear to be the result 
of an extraneous timing mechanism J Gray 
S iologioal Dept , Columbia UmversHy, 

Now York City 


quamted with the plant, knowing it by the name 
of ‘ paddock pipes ’ It has an evil reputation of 
scouring cattle 

John Parkin 

Blaithwaite, 

Wigton, Cumberland, 

Dec 11 


Band Spectrum of Chlorine or Hydrogen Chloride 
In the Zeitschnjt fiir Phymk for August, Kondratjew 
and Leipunsky describe the emission spiectrura of 
chlorine heated m a silica tube to about 1000° C 
I compared their photograph with one taken by 
W West and myself m 1924 of the flame of chlorine 
burning in hydrogen, which shows a oontmuous spec 
trum with a maximum at 480 mm 1 could find no 
record of the brand of plate used, so asked two 
honours students, Messrs Reid and Soutar, to obtam 
a new photograph and compare it with the one 
obtamed by simply heating ohlorme To my surprise 
a beautifully clear band spectrum was obtained 
The only difference m method I can recoUeot was 
that a sihea jet was used for the ohlorme instead of 
the platinum jet used in 1024 The oontmuous light 
IS visible enough uamg a direct vision speotroeoope, 
but is apparently of much lees actimo intensity than 
the band spectrum m the apparatus now used 
The flame is started by a spark from platinum wires 
connected to a small induction coil , if the sparks ate 
mamtamed while the photograph is being taken, the 
oontmuous emission spectrum at 260 mm is obtamed as 
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well (Fig 1 ), aaonbed by Oldenberg (rather doubtfully) 
to the union of Cl'*' and O- The arrows mdioate 
approximate positions of the band of the new 

speotrum about 385 ii^t , abouAAMWen of these bsmds 
can be made out on the pjmmi^iphs, the mterval 
being about 10 iim , they fa^ off ’m mtenaity about 
equ^y on either side of the brightest band, but on 
the ultra violet side they begm to exhibit a struoture, 
which, however, cannot be studied with the low d 
persion at our disposal 

The new spectrum appears to resemble somewhat, 
but not to be identiceJ with, one described by L and E 



l^ia 1 

Bloch (Comptes rendua, IM, 744 1027) obtamed by 

passing an oscillatory eleotrodeless disoheu'ge through 
a tube containing sodium chloride 

The explanation first considered was that the heat 
of the flame produces chlonne atoms inside the zone 
of combustion and hydrogen atoms outside The 
union of these atoms produces suffioient energy to give 
nse to radiation m the ultra violet region, and if this 
IS absorbed by the chlorine molecule might give nse 
to a resonance spectrum But the bands are produced 
m the outer zone of the flame, which points to the 
molecule of hydrogen ihloride as the emitter The 
fine structure is being examined with tho help of Prof 
Curtis of Newcastle 

E B Ludlam 

University Chemical laboratory, 

Edmburgh 


Changes in Nitrocellulose when Exposed to Light 
Lord Rayleigh mentions (Nature, Oct 27) that 
I elluloid oontaimng malachite green changes to a red 
colour when exposM to simhght He rightly remarks 
that this change is caused by the mtrooollulose and 
not by the camphor present in the celluloid Bertho 
let and Oaudocnon (C R 163, p 1220, 1911) found 
' that oxides of nitrogen are liberated when nitrooellu 
lose 18 exposed to ultra violet hght It has also been 
known for some time that ' solansed ’ nitrooelluloso 
becomes acid 

The production of the deep red colour is apparently 
due to the nitromn oxides liberated, smee it can be 
shown that malaclute green ( >= Victoria green) acqiures 
a deep red coloration with mtrous acid Nitric acid 
produces a greenish yellow colour in dilute solutions 
Both colours fade on standing 

It may be of interest to mention that the wave 
length most effective (per quantum absorbed) in 
causing acid decomposition of mtrocelluloae is about 
^=>3100 A , and does not correspond to the greatest 
absorption TOwer of mtrooellulose A more detsuled 
account of the photochemical decomposition of mtro 
cellulose was jnven in a recent paper by DeVore, 
Pfund, and Cofraam at the last meeting of the Amen 
can Chemical Society, and will be published in the near 
future 

V CoruAN 
H. B DeVore 

E I Du Pont de Nemours and CompMy, 
Expenraental Station, Wilmington, Del , 

Deo 6 
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The Average Life Period of an Atom 

Tsffl unwary reader of Dr J H J Poole’s letter 
(Nature, Deo 22, 1928, p 960) would not gather 
that 1 had suggested any explanation of the heat 
oonduoted out of the earth that is not of rsulioaotive 
ongm On the theory I have given at vanous times 
it IS orinnal heat, a relic of the earth’s pnmitive fluid 
state Wlien Dr Poole says, “We can only attribute 
the remaining 13 per cent to the apparently stable 
elements,” he indicates that he has not reswi the theory 
that he appears to be quoting Allowance for heat 
duo to other sub atonut changes would decrease the 
amount due to radiocuitivity more than that due to 
onmnal heat 

Dr Poole also says that “it is only by assuming a 
rather arbitrary distribution of radioai tivity with 
depth that we can ensure that the earth as a whole is 
cooling ’’ Tho upwnnl concentration of radiociotive 
matter is not assumed in order to ensure that the 
earth os a whole is cooling, but m order to co ordinate 
the facts of tho temperature gradient in the earth’s 
crust, the radioactivity of surface rocks, and the law 
of heat conduction Wlien this is done, the cooling 
of the earth follows as a consoqiienco it is not a 
hypothesis The alternative hypothesis mentioneil 
by Dr Poole begins by rejecting the law of heat 
conduction 

Harold JsrvBB\8 

8t John 8 College, 

Cambridge 


Ultra>VloIet Raman Spectrum of Water 
So far, the study of the Raman effect has been con 
fined to the visible region of tho spectrum only By 
the use of an all quartz apparatus similar to that of 
glass used by Prof Wood (Phtl Mag , Oct 1928), I 
was able to obtain the effect m the ultra violet region 
for water in two hours Fig 1 shows that for every 
bright line in the mercury arc spectrum, there is a 



Raman bond m the spectrum of the hght scattered 
by water There are altogether eleven bands clearly 
noticeable in the spoctrura, which are marked with, 
arrows Measurements of the wave lengths of these 
Raman biuids have shown that water has an absoip 
tion band at 2 97 ± 0 06 g, m close agreement with the 
values ranging from 2 96 g to 3 06 g from previous 
infra red absorption measurements 

I Rauakrishna Rao 

Wheatstone Laboratory, 

King’s College, 

Dec 10 
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Repetition of the Michelson-Morley Experiment 


By Prof A A Miohxlson, For Mem R 8 (Research Associate, Carnegie Institution), 
Dr F G PitASB, and F Pbabsok 


T his investigation wm undertaken with the 
view of making a more accurate test than 
had hitherto been oh tamed, and may be divided 
into three parts as follows 

The first prehmmary observations were begun m 
J une 1026 The principle employed was not essenti 
ally different from that m the ongmal Michelson 
Morley experiment, with the exception that in this 
mvestigation the observer was mounted on the ap- 
paratus, revolving with it while making observations 
Several hundr^ observations were made, all 


stationary interferometer frmges could therefore be 
measured in the usual way by means of a micro 
meter eye piece, the observer bemg at rest above 
the centre of the rotating disc The length of the 
hght path m this experiment was fifty three feet 
In consequence of madequate temperature pro 
vision (and probably unsymmetncal strains m the 
apparatus) the results, while not so consistent as 
could be desired, still show clearly that no dis 
plaoement of the order anticipated was obtained 
In the final senes of expenmente, the apparatus 



was transferred to a well sheltered basement room 
of the Mount Wilson Laboratory The length of 
the hght path was increased to eighty five feet, 
and the results showed that the precautions taken 
to obmmate effects of temperature and flexure 
disturbances were effective The results gave no 
displacement as great as one fifteenth of that to 
be expected on the supposition of an effect due to 
a motion of the solar system of three hundred 
kilometres per second 

These results are differences between the dis- 
placements observed at maximum and mm imum 
at sidereal times, the durections oorrespondmg to 
Dr StrOmberg’s calculations of the supposed 
velocity of the solar system A supplementary 
senes of observations made m directions half-way 
between gave similar results 
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mdicatmg the same negative result as was obtained 
in the ongmal mvestigation Accordmg to calcu 
lations furnished by Dr Strbmberg, a displacement 
of 0*017 of the distance between fringes should have 
been observed at the proper sidereal times No 
dsrolacement of this order was observed 

The second preliminary mvestigation was begun 
in the autumn of 1927 In this, the optical parts 
were supported on a heavy disc of cast iron, 
fioatmg on a circular mercury trough as m the 
ongmal expenmente The chief modification, how 
ever, consisted in the fact that the light source 
was placed vertically over the centre of the re 
volvmg disc and rotated with it The return 
imam, by a simple system of reflections, was 
rendered stationaiy, thus avoiding the necessity 
of mountmg the omerver on the apparatus The 
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Progress of the Great Bamer Reef Expedition 

By Yono®, Balfour Student, University of Cambridge 

A fter four months at its headquarters on Low To date, there have been fluctuations m the 
- Island, forty miles north north-east of Cairns, zooplankton, but no great changes such as are 

North Queensland, the expedition 18 now (Nov 21) experienced in temperate waters It must be 

well advanced with its extensive programme of remembered, however, that seasons here are far 

research Excellent hving accommodation, and less marked Similar work on phytoplankton has 

what 18 in effect a well equipped marme laboratory, boon carried out by Miss S M Marshall, samples 
have been erected and fully established The of sea water being taken at various depths by means 
island has been well chosen as the site of work of the water bottle, while vertical hauls with the 
Situated midway between the Barrier and the main Apstein net have been taken to compare with work 

land, here only fourteen miles apart, it possesses a elsewhere Here, again, the results so far show no 
fauna oharactenstic of both these regions , there is startling variations, and the numbers, as compared 
a mangrove swamp with the usual associated fauna with British waters, are low The reason for this 
and flora, while, exposed on the roof flat at low tides paucity in the phytoplankton is revealed by the 
and all around the island beneath low water, there results of the chemical and hydrographic work 
18 an abundant growth of corals comprising many earned out by Mr A P Orr Nutrient salts have 
genera There is thus ample material for experi been consistently low at all depths, although pH 
mental and observational work, while the island is value and oxygen saturation have shown a shght 
so small — although thoroughly charactonstio of the rise throughout since the work was commenced 
inner islands or ‘ cays ’ which are 
numerous in the northern por 
tions of the Bamer — that a 
very detailed ecological survey is 
ixissible The ecological work has 
been greatly helped by the pro 
laration of a mosaic of the island 
rom a complete senes of aerial 
photographs taken at a heiglit of 
2000 feet over the island and reef 
by an amphibian flying boat be 
longing to the Royal Australian 
Air Force The services of this 
machine were kindly provided 
by the Ministry of Defence 
Plankton and hydrographic 
stations have been taken weeklj 
within the Bamer, at a position 
throe miles east of the island 
This work, under the entire charge of Mr F' S There has also been a gradual rise in temperature 
Jlussell, who 18 assisted m his work on zoo and sahnity Outside the Bamer similar results 
plankton by Mr J S Colman, is earned out m have been found for the upper layers, but instead 
the Luana, a ketch rigged jacht with a powerful of mixing taking place throughout os m the inner 
motor, the property of Mr AC Wishart of station (32 metn's), there is a well marked dis- 
Bnsbane, who is personally m charge of her continuity layer between 50 and 100 metres over 
and 18 assisted by Mr C Vidgcn, also of Bns the 100 fathom line Temperature, pH value, and 
banc Half-hour oblique hauls arc made with oxygen saturation all show a marked fall below 
the stramin and tlie coarse and fine silk tow nets, 60 metres, but nutrient salts are present in appreci 
while vertical hauls are made with the Nansen net able amounts Farther out, in deeper water, about 
Two similar stations have been taken outside the 400 fathoms, this was still more marked, at 600 
Bamer, but work there IS dependent on the weather, metres the phosphate content being 42 ragm per 
on one occasion a powerful motor launch was hired cubic metre as compared with between 6 mgm and 
from Cauns and deep ocean water (160 400 fathoms) 10 mgm alwve 50 metres 

was visited Weekly plankton samples are also A senes of samples taken at frequent mtervals 
taken over the Low Island Reef A series of hauls, over a twenty four hour Mnod from over the reef 

taken in dayhght to study the vertical distribution flat, where there is much uving coral, have yielded 

of the zooplankton, showed that, while the surface results of groat interest As soon as the tide leaves 
layers were avoided by most species, there was the flat at night, there ifl a rapid fall in pH value 
already a marked increase at 9 metres, the total and m oxygen saturation, the latter dropping so 
number of animals rising from 2036 at the surface low as 25 per cent Open sea conditions are 
to 67,822 at 11 metres A station has also been qmckly restored when the tide returns During 

taken at night to study diurnal changes In dia the day, both pH value and oxygen saturation rise 

tribution considerably in the pools left by the tide, open 
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^lo I —View of Jx>w Inland from ftoutli Ulten at low tide Four huU belonging to 
expedition are aeen immediately hoitinil the beach 
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se» conditions a«ain prevading after the tide has 
risen. When left by the tide, the temperature of 
the coral pools rises considerably by day and falls 
by mght, the salinity rising slightly by night and 
more liy day At a depth of two fathoms m the 
lagoon among nch coral, the tide has little eSeot, and 
the changes are related to hght and darkness chiefly 
The work of the reef party under Dr Stephenson 
has been varied He has spent the majority of the 
first three months in the preparation of an elaborate 
experiment on the growth rate of corals One 
hundred square blocks of concrete have been made, 
and to each has been fixed one or more living corals 
of many different genera The blocks, after being 
photographed with the corals tti 8ilu by means of an 
apparatus which ensures that they can be photo 
graphed later at exactly the same angle and dis 
tance, have been spiked down firmly in two 
specially chosen areas To test the effect of 


different environments on growth, ten further blocks 
have been provided with the halves of divided 
colomes and the halves planted out in different 
habitats Dr Stephenson has examined at regular 
mtervals the wnads of the corals Favta, SympkyUm, 
and Loboph^lia All are hermaphrodite, and at 
present have well developed ova and less developed 
testes Weekly gonad samples of eight common 
reef ammak, and examinations of the spawn and 
breedmg habits of reef animals, have been made by 
Mrs Stephenson It is interesting to record that 
the common chiton (AcarUhozostera gemmata) has 
twice spawned on the mght of full moon Mr 
F W Moorhouse, of the Uraversity of Queensland, 
has assisted Dr Stephenson, and has also earned 
out intensive work on two species of oyster, two of 
bdehe-de-mer, and on the commercial Trochua 
(Trochue nUotWM) He is making regular gonad 
samples of all, while the last named is Ming farmed 
for observations on the growth rate, which is re- 
markably rapid He is also working on a com 
meroial sponge of fair quahty common on this and 
neighbonnng reefs 
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Mr G Tandy, the botanist, has collaborated 
with the other members of the reef party m the 
general ecological survey now bem^ earned out, 
and has also done extensive collecting of marine 
algsB He has studied in the greatest detail possible 
the conditions of plant hfe on the Low Island Reef, 
illustrating this with as complete a senes of photo- 
graphs as possible He has also collected some 
data on the rate of growth of algte There is no 
Lttholhamnum reef here or m the neighbourhood, 
but the ubiquity of encrusting corallmes is extra- 
ordinary, especially on the lower branches of the 
common staghorn coral 

While the time of the leader of the expedition 
has been chiefly occupied with details of administra- 
tion and matters concerning its efficient rumung, 
a good beginning has been made on the mtensive 
study of the feeding mechanisms of corals The 
extent to which even corals with the least developed 
polyps can capture actively swim- 
mmg planktonic organisms of 
frequently relatively enormous 
size IB remarkable, while the 
reversal of the direction of oihary 
beat appears to bo undoubtedly 
of common occurrence in corals 
Symbiotic alg» m vast numbers 
have been found in every indi- 
vidual of every genus examined 
It 18 hoped to extend our know- 
ledge of the function of these in, 
the metabolism of the corals 
They certainly produce an abun- 
dant supply of oxygen , elaborate 
expenments in which cleaned 
coral colomes in sealed glass jars 
have been placed in the sea for 
periods of nine hours, first in the 
light and then m the dark, have 
shown that, whereas m the light 
the oxygen content of the water 
may increase by so much as 100 
per cent, in the darkness it may decrease almost 
to zero The phosphate content decreases to zero 
usually under Imth conditions, protein metabolism 
not being dependent on light The oxygen and 
phosphate determinations have been earned out 
with great accuracy by IVfrs Yonge 
The extent to which the corals with their sym- 
biotic alg® form a closed cycle is revealed by the 
fact that corals have been kept in sealed gloss jars 
for fourteen days m the sea and have not only hved 
but the water in some of the jars also contained 
a higher percentage of oxygen than at the beginning 
of the expenment Investigations are proceeding 
into the port played by the algse which crowd the 
exposed mantle surface of the pant clams Trtdaena 
and Htppojma m the metabobsm of these a nimals 
The effect of starvation and depnvation of light 
upon the corals and their contamed algse is bemg 
studied in the small aquanum attached to the 
labo ratory, a special apparatus having been oon- 
struoted for this purpose Investigations of the 
digestive enzymes of cmals show mat corals are 
(Ootiitnutd onp 96) 
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The Transition from Live to Dead the Nature of Filtrable Viruses ^ 

By Prof A E Boycott, F R S , 

Graham Profeaaor of Pathology in the Umversity of London 


R utherford was an example of the danger 
and folly of cultivating thoughts and reading 
books to which he was not equal It is all very well 
that remarkable persons should occupy themselves 
with exalted subjects which are out of the ordinary 
road, but we who are not remarkable make a very 
great mistake if we have anythmg to do with them 
— W Hals Whitb, preface to the second edition of 
“ The Autobiography of Mark Rutherford ” 

I do not propose to enter at length on the 
old controversy ^tween vitalism and mechanism 
Pathologists might with advantage have taken a 
greater share in it than they have, for it would take 
a hardened mechanician to maintain his faith in face 
of our daily expenence of repair adaptation and all 
the other purposive compensations for injury of 
which the body is so abundantly capable Un 
fortunately, our facts have not been widely known 
to those who have felt inclined to discuss the ques 
tion So far as I can see, the attempt to ‘ explam life 
by chemistry and physics ’ has completely failed 
It was thought at one time that if only the micro 
scope could be made to magnify enough, we should 
see life going on Hope was then transferred to bio 
chemistry, which has done just what the microscope 
did — it has helped us enormously to imderstand the 
mechanisms of hve things and not at all to explam 
bfe But if vitalism has had the best of the argu 
mont, it has not led to a very profitable or a very 
satisfactory position Vitalism is often mysticism, 
and (which is why mechanism has been so popular) 
any duahstio mterpretation of the world is always 
repugnant to natural human instmcts 
It IS possible to escape dualism m another way, 
and I suggest that the vitalistic controversy m any 
thing like the form it has taken durmg the last forty 
years is out-of-date, that instead of emphasismg the 
differences between hve and dead things we should 
make as much as we can of their similanties, and 
that instead of dividing the world mto two distmot 
oategones we should regard it as being made up of 

Abildswt and revlicd from tba imSden^ addnta to tha Section 
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one senes of umts with properties which differ more 
in degree than m kmd This is not the mechanistic 
view, for we come to it, not by explaining hve thmgs 
by dead thmgs, but by reahsing that the character 
istics of bve organisms appear also m dead matter 
While wo have been w aiting for bfe to be explained 
in terms of chemistry and physics, a good deal has 
been done towards statmg chemistry and physios 
m terms of life Of course, no ‘ explanation ’ of 
either live or dead has been given , the behaviour 
of an atom is just as mystenous as the behaviour 
of a wasp, and neither ‘ explains ’ the other any 
more than a trypanosome explains a whale But 
it 18 somethmg of a comfort if we can believe that 
at bottom they both behave in much the same way 

Atoms amd Oboanisms 

Picking up such rumours as ho might of what is 
gomg on m other hues than his own, every biologist 
must have been struck by the curious familiarity of 
several of the conceptions which m this century 
have gone to start the revolution m atomic physios 
which has pulled the universe m pieces and has per 
haps not yet quite succeeded m putting it together 
agam The ideas are familiar because they were 
ongmally biological — derived from the study of hve 
thmgs and apphed to their explanation Let me 
illustrate what I mean by some examples 

(o) It is one of the characteristics of life that it is 
exhibited by discrete units which we know as organ 
isms As Powell White says, there is no such thmg 
as hvmg matter, there are only hve organisms, and 
m so far as they are alive 0 1 cow or 1 35 cabbage are 
impossibibties The hve world is made up of such 
disoontmuous pieces so, we now leam, is the dead 
world Fractional atomic numbers are as impossible 
as fractional animals the quantum theory tells us 
that energy is also parcelled out m bits , light con- 
sists of particles and, though the ether dies hard, 
the behef that there is anywhere a oontmuum — 
somethmg without a grained structure — has been 
almost entirely abandoned Disoontmuities — m the 
o4 
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Btruoture of atoms and m the sizes of the stars — 
Me SAW as oharacteristio of the dead world as of 
the hve 

(6) When Rutherford and Soddy made people be 
lieve that one element really could be derived from 
another, they did for dead things what Darwin had 
done for live things indeed they did rather more, 
for they backed their proposal with experimental 
proof which neither Darwin nor anyone else had 
produced in the biological sphere Now, neglecting 
the tune factor, chemical elements are not neces 
sanly more stable than zoological species For 
practical purposes lead is lead and a dog is a dog, 
but now we have to apply to both the reservation 
that they have not always been so, and cannot be 
trusted to be so mdefinitely in the future 
The dismtegration of the radioactive elements 
takes place automatically it cannot be started, 
stopped, controlled, or modified its progress is 
simply a question of the lapse of time The modes 
by which organic evolution has been supposed to 
take place are beyond our discussion, but it is not 
impossible that it follows the same plan Osborn 
and other experts hold that the course of any evolu 
tionary sequence of animals is predetermined from 
the beginning this ‘ orthogenesis ’ may be inter 
fered with by circumstances and opportunities, for 
Hve organisms are obviously hable to meet condi 
tions m this world which they cannot resist, and 
which may deflect them from a predestined track or 
bring them to an end altogether dead elements 
meet then difiSculties elsewhere m the umverse 

(c) The classification of the elements which has 
developed by this evolutionary process recalls the 
familiar schemes of botanists and zoologists which 
show at once the affinities of ammals and plants to 
one another and (though here there is of course a 
certam amount of guess work) their phylogenetic re 
lationships Animals were ongmally classified by 
characters which we now believe to be largely im 
material — whales were fishes and bats buds About 
150 years ago comparative anatomy began to get 
them mto more natural groups, and evolution added 
the entenon of descent m determuung the system 
which prevails at present 
Much the same has happened m classifymg the 
elements mto something better than a senes of 
arbitrary pigeon holes Them discovery was the 
first step, much more difficult than the apprehen 
Sion of animal species The progress of chemistry 
then showed that they fell into groups akin to vital 
genera or families or phyla (we cannot guess at what 
level the analogy is closest), and the discovery of 
morganio evolution and isotopes has brought ^eu 


relationships to a suggestively biological position 
Atomic weights are no longer of any great import- 
ance what matters m classifying an element is its 
atomic number, which determines its position in the 
penodio table and is a summary of its comparative 
anatomy and a clue to its history An element, for 
example lead, may arise by more than one hne of 
descent, which is what a biologist would caU ‘ evolu- 
tion by convergence ’ The isotopes into which Aston 
has dwseoted many of the elements correspond to 
the groups of closely allied species which embarrass 
the systematist and with which bactenologists are 
familiar enough 

(d) If a man and a bicycle are smashed up to 
gather m a common catastrophe, the man mends 
himself, the bicycle does not This capacity of self 
repair is one of the greatest characteristics of hve 
organisms indeed, if one wishes to define shortly 
the subject matter of pathology, I doubt if one can 
do it better than by saymg that it is the study of 
how organisms resist and repau injury In the 
larger, more complicated ammals we find very 
highly developed a capacity for individual repau 
which we see daily m the post mortem room and 
experience continually m our own persons it is so 
common that we are not impressed by it as much as 
we should be Simpler things, such as bactena, have 
little power of personal repau, but they achieve the 
same ends by other means, and owing to their 
numerical abundance and their high capacity for 
reproduction they can allow the injured individual 
to perish and readily replace him with a new one 
Individually or racially, therefore, organisms repau 
themselves 

Atoms seem to be able to do the same Each has 
a definite structure according to its species as 
nucleus there are so many hydrogen atoms with 
theu attendant electrons and outside are so many 
planetary electrons Electrons are continually being 
detached from atoms by various means, for example, 
whenever electrical energy is manifested Presum- 
ably an atom of, say, iron which has lost an electron 
is no longer of its normal nature and substance, and 
such a process would m the end lead to the uon be- 
commg manifestly something which was not uon 
unless some restorative process was at work It 
seems clear that mjured atoms must be able to pick 
up electrons from somewhere to replace those which 
have been lost, a method of individual repau which 
appears to be efficient enough 

(e) Another of the great oharaotenstios of live 
things IB theu vanabihty Any measurable 
quantity of any organism vanes, and the values 
are distnbuted m some mode akin to the normal 
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curve Crookes suggested long ago that atoms 
vary m a similar way, Karl Pearson has imagined 
a world where contingency replaces cause and effect, 
and Donnan has emphasised that our chemical and 
physical constants are statistical, derived from the 
measurement of an infimte number of individuals, 
and summarising, perhaps, the average values of 
a variable population but whether atoms and 
molecules vary like organisms we do not know — 
nor 18 it easy to imagine how we could find out 

(/) Cane sugar boiled with dilute hydrochloric 
acid IS progressively hydrolysed until practically 
none of it is left Analysis of the course of the 
reaction shows that (say) one fifth of the ongmal 
quantity is decomposed m the first five minutes, 
one fifth of what remains m the next five mmutes, 
one fifth of what remains in the next five minutes, 
and so on until the amount left is mappreoiable 
This strange behaviour is accounted for by assuming 
that the molecules of cane sugar go through some 
sort of regular rhythmical change, so that at any 
moment only a certain proportion of them are 
susceptible to the action of the water at the instiga 
tion of the acid there is, I believe, no other 
justification for the assumption than that it fits 
the facts, and it cannot fail to remind us of the 
rhythmical alternations of rest and activity which 
are common, perhaps universal, m live organisms 

If, as Chick has shown, bacteria sometimes 
succumb to heat or disinfectants on the same kind 
of plan, it 18 legitimate to say that they behave 
like the molecules of cane sugar But it is equally 
correct to say that the molecules of cane sugar 
behave like bacteria We cannot tell which is 
imitatmg the other all wo see is that the behaviour 
of both IS similar The conduct of the bacilli could 
scarcely have been predicted from a knowledge 
of what happened to the cane sugar The natural 
supposition would have been that the molecules of 
which each bacillus was made up would have been 
destroyed logarithmically, so that the death pouit 
of all the bacilh would have been reached simultane 
ously — a reflection which illustrates particularly 
clearly the considerable truth that the discrete umt 
which IS comparable with the molecule of cane 
sugar IS the whole bacillus and not one of its con- 
stituent molecules 

BEPBODiroTioy 

These analogies between atoms and organisms 
are suggestive to an imagination which is not 
afraid to have its wilder moments There are two 
general objections which will probably occur at 
once to most biolc^ts (1) that dead elements 


•do not show the multiplying reproduction ohar 
aotenstic of organisms , (2) that orgamc eviflution, 
on the whole, progresses from the simple towards 
the complex, whereas what I have called the 
evolution of the elements proceeds uniformly m 
the opposite direction The two difficulties are 
rather closely related 

Orgamc reproduction does two things it pro 
duces a fresh version of the old organism and it 
gives an opportunity for numerical increase its 
final effect is to leave organisms very much where 
they were Each foxglove plant m my garden 
goes to immense trouble to produce about 600,000 
seeds, and the wasps toil earnestly all the summer 
to increase from one to about 1000 But next year 
there will be just about as many wasps’ nests as 
this and just about as many self sown foxglove 
plants Darwin taught us the quabtative import 
anee of this superabundance, but, quantitatively, 
it 18 made use of only if conditions alter it then 
enables organisms to fill up any gap in the environ 
ment 

There may be a tendency for a few large 
urgamsms to be replaced by many small ones, but 
on the whole the capacity for reproduction does 
not result m more organisms than there were before 
it merely enables them to adapt themselves to 
varying conditions If organisms were less com- 
plicated, more stable and enduring, less easily 
injured and less susceptible to their environment, 
reproduction might be a loss important feature of 
their activities an elephant does not bother about 
it until it 18 forty years old or thereabouts, a bacillus 
does it at an age of about twenty five minutes 

With increasing complexity we got dinumshing 
stability, which is presumably why there is no 
known element with a more elaborate structure 
than uramum Units which are more complex 
cannot mamtam themselves without the periodical 
remakmg which we call reproduction those which 
are less complex do not reproduce, because they 
have no need to do so 

There is no reason to suppose that anything 
so like organisms as to deserve the same name 
exists anywhere m the umverse except on the earth 
But we cannot confine our speculations about dead 
thmgs withm the same limits The stars are made 
of much the same elements as the earth, and 
material transfers take place m both directions 
meteorites come and nearly all the hydrogen and 
methane which arises from the decomposition of 
cellulose by bacteria and Sireptolknx flies off to 
celestial bodies which are dense enough to secure 
its ]>ermanent adherence The relevant habitat of 
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the elemento ib therefore the uiuverse end, taking 
thia into oonalderation, it ig not altogether clear 
that something like reproduction does not go on m 
dead things 

Though the elements seem inert and stable 
enough here and nothing much happens to them 
except the slow decomposition of those which are, 
in our environment, radioactive, m the immense 
heat of the stars atoms not only come to pieces and 
are dissociated into protons and electrons, but also 
their basic structure is destroyed, positive and 
negative electrons fall into one another, and matter 
IS converted into radiation In the heavens the 
elements disintegrate more completely than a dead 
cat does on earth, and unless there is somewhere 
some reconstruction the cosmos is coming to a 
material end Lodge and Millikan think that m 
the depths of mterstellar space, under conditions 
of mtense cold, energy may once agam become 
matter, radiation be reconverted into electrons 
which m their turn are recombmed agam into atoms, 
and so the vanous elements are reproduced , Jeans 
doubts any such regeneration 

The duty of a pathologist does not call upon him 
to mterpose his private judgment in so moe and 
important a controversy, and it would be impudent 
to say more than that some such process would 
enable us to have a comfortable faith m the mamten 
ance of the matenal universe 

If the elements do go through such a cycle, it is 
possible that what we call their ‘ evolution ’ is more 
analogous to the death and reproduction of organ 
isms than to the progressive appearance of more 
complex forms Very httle of the cycle takes place 
m our own particular comer of the universe, to which 
the organismal cycle is limited, and it is conditioned 
by very different circumstances of time and space, 
but it has much the same result in that it leaves 
things where they were 

Such are some of the ideas familiar in biology 
which have appeared m the explanations of our ex 
penence of what is not alive They lead to no oer 
tain conclusion , they furnish, however, an assem 
blage of concurring and converging probabilities 
which encourage one to think it possible that things 
which are alive and things which are not alive eon 
stitute in effect one aeries, begmnmg with hydrogen 
atoms and reaching up to man, and perhaps on to 
angels, not arranged in a continuous linear sucoes 
Sion but on a scheme resembhng the phylogenetic 
line of the animal kmgdom The units (or ‘ wholes ’ 
as Smuts would call them) which make up the 
Mies are of progressively inoreasiiig complexity, 

lilctural and functional, and must be compart 


against one another as they stand, irrespective of 
their composition A hydrogen atom, a molecule of 
albumin, a bacillus, a dog are comparable as such, 
and it IB not necessarily of any moment that hydro 
gen 18 the basic stuff of all matter, that proteids are 
essentials of all live organisms, or that a mammal is 
made up of many bits, each of which is more or less 
like a unicellular organism , m no case is the be- 
haviour of the more complex whole simply the sum 
of the behaviour of its constituents 
Such a view satisfies our natural antipathy to a 
dualistio explanation of the universe and makes the 
old controversy about vitalism and mechanism 
largely unnecessary * It teUs us nothing about the 
nature of life , by indicating that organisms are 
analogous to elements, it encourages us to think of 
bfe as being as insoluble as gravitation, give up the 
attempt to make out what it is, and, as Lovatt 
Evans recommends, spend our time more frmtfully 
in studying its phenomena If we like to be para- 
doxical, we can say that live things are dead, or if 
we prefer it, that dead things are alive Both at 
bottom have much the same characters, and it is 
unlikely that any sharp distinction between them 
can be drawn 


Filtbbablb ViausBS 

Our general notion of the structure of the uni 
verse leads us therefore to expect that we might 
well meet with things which are not so live as a sun 
flower and not so dead as a bnok, and the pheno 
mena which we study under the heading ‘ filtrable 
viruses ’* suggest that we now have sight of some of 
this intermediate group The fluid from a blister in 
labial herpes, the spleen of a dog with distemper, 
the blood of a human case of measles or yellow 
fever, the juice of a tomato plant with mosaic dis 
ease, the body fluids of a caterpillar with polyhedral 
disease, all contain a something which will pass 
through a fine grained porcelain filter, is invisible, 
18 destroyed by boiling or strong antiseptics, and 
will in each case reproduce the disease from which 
it was derived when it is moculated into a suscep- 
tible ammal or plant Smallpox, vaccinia, rabies, 
infantile paralysis, foot and mouth disease, bog 
cholera, fowl pox, and other diseases show the same 
phenomenon The bacteriophage is a similar some- 
thing which dissolves the bacteria with which it is 
associated the Bous cancer m fowls yields another 
mvisible agent which will reproduce the same 
tumour m other fowls 


M J Noedham, Jmu Phila 
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If we put the question, Is snoh-snd-suoh a virus 
alive or dead ? m the belief that we are aaking a 
oruoial questioh to which there is a definite obtain- 
able answer which would solve our troubles, we put 
up one of those false antitheses which so often lead 
us astray The difilculty in most scientific work 
hes in framing the questions rather than m finding 
the answers, and by the time we are m a position to 
know what the oruoial question really is, we have 
generally pretty well got the answer In this case 
‘ live or dead ’ is a stupid question because it does 
not exhaust the possibibties Let us see how far 
viruses conform with what are, m ordinary language, 
admittably ‘ hve ’ and ‘ dead ’ 

Stzt , — ^There is no mammal, fish, mollusc, or 
insect which is not perceptible bare eye any more 
than there is any bacillus which can be seen without 
a magnifying glass It is also in a general way true 
that there is nothing with the properties which we 
commonly associate with bacteria which is not at 
some stage in its hfe visible with the highest powers 
of the ordinary microscope 
The rules seem strangely anthropomorphic Vi 
ruses are at or below the limts of microscopic vision 
(0 2 /i), though just how small they are it is impos 
Bible to say In some phases some of them verge on 
visibility They must be ultimately particulate be 
cause aU matter is so arranged, and from the readi 
ness with which they are adsorbed on to appropriate 
surfaces the particles are presumably much larger 
than the molecules of simple salts Passage through 
hiters with pores of different sizes turns out to be a 
complicated and dubious method of measurement, 
and the effects of centnfugalisation may depend 
more on the specific gravity than the size of the 
particles it is possible to concentrate solutions of 
haemoglobin m the centrifuge Taking one thing 
with another, and reckomng that some viruses are 
doubtless larger than others, an average diameter 
of about 25 /t/t (0 025 /t) for the smaller ones seems 
a reasonable assumption, about the diameter of 
the smallest bacillus, about the same size as the 
colloidal aggregates of dissolved hiemoglobin and 
with room for 200 to 400 proteid molecules 
Compoaihon — A diameter of 0 026 does not 
give much room or many facihties for com 
plicated vital actions We do not know what 
occupies that tiny bulk , we do not even know that 
viruses are mamly proteid There would be room 
for a larger number of simpler molecules, though 
it 18 doubtful whether in any simulacrum of life 
this would compensate for the absence of the umque 
combination of chemical flexibility and physical 
stabihty which proteids possess and without which. 


so far as we know, ‘ life ’ does not exist The 
antigemo quahty of viruses (t e their power to 
stimulate animals to produce antibodies) is our only 
evidence that they contam proteid clmically and 
experimentally they confer an mtense and durable 
resistance to reinfection which is associated with 
antiviral properties m the blood serum 

Metaboltsm — The attempts which have been 
made to demonstrate the production of carbon 
dioxide by viruses have failed, but the quantities 
involved are small and the technical difficulties 
large, so that we cannot regard the evidence as 
conclusive 

Stabihty and resistance to harmful agents — Some 
viruses at any rate can retam then activity in vUro 
for several years Some bacteriophages endure for 
a long time m bacteria free filtrates , the Rous 
tumour vims can be kept almost indefimtely m 
dried tumour tissue Others are more labile and 
are difficult to keep over a period of days There 
IS much the same vanabihty as there is with bacteria 
and bacterial toxins viruses as a class are not 
characteristically unstable, evanescent things 

A good deal has been made from time to time of 
then resistance to heat and protoplasmic poisons 
Here, again, the results arc very various and differ 
with the sort of virus and the conditions of experi- 
ment , there are no general rules But there are 
a remarkable number of instances of viruses which 
have resisted temperatures up to 76° C , and treat 
ment with chloroform, alcohol, ether, toluol, phenol, 
acids, alkalis, and so forth As a whole, they are 
certamly more resistant than vegetative bactena, 
but it IB not certain that they differ markedly 
from bacterial spores In several particulars then 
resistance recalls that of enzymes There is nothmg 
m then size per se which should protect them 

Capacity for independent life and mtUtiplication 
— No virus has ever been found wild, that is, apart 
from the animal or plant in which it usually operates, 
and there is no convincing evidence that any vnus 
has grown and multiplied in artificial culture 
lavmg cells are in all cases necessary, which may 
be supplied by hvmg bacteria, living animals or 
plants, or tissue cultures That they really do 
multiply under these conditions seems beyond 
question foot-and mouth disease can be passed on 
tom one gumea-pig to another ad infinitum by 
filtrates of blister fluid, the bactenophage can be 
transferred mdefinitely tom one culture of bactena 
to another, vaccmia from one calf to another, and so 
on All the evidence we have is conclusive on that 
point Viruses are certamly not enzjrmes Apart 
tom livmg cells they may for a long time survive. 
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thAt u, remain m such a state that, on altering 
the conditions, they can give rise to their character 
Mtic effect — vaooima, a sarcoma, bacteriolysis, etc , 
but there is no evidence that they multiply, and 
miiltiphoation at the expense of the environment 
is probably regarded by most of us as the most 
important ontenon of life For their multiphoa 
tion, young growmg cells are especially suitable, 
and it may be quite necessary The bacteriophage 
multiphes only with the multiplication of the 
associated bacteria, and vacoima, herpes, Rous 
sarcoma, etc , develop and multiply especially in 
connexion with the growth of cells which results 
from local mjury Cell injury and cell growth are 
so intimately related that I know of no case where 
cell growth can certainly be excluded, but at present 
we cannot be quite oertam that it is necessary It 
seems also to be true that viruses multiply only m 
the course of the production of their specific effect 
Though the fact of raultiphcation is plain, it is 
by no means proved that it is effected in the way 
which IS familiar m bacteria and living organisms 
generally We put m so much virus and we get 
out more we have no evidence, nor, I think, the 
right to assume, that the particles which we get out 
are the direct descendants of those we put in 
It may be that these facts are best explained by 
supposmg that virtlsee are obhgatory intracellular 
parasites, and that the difficulty of cultivating 
them on artificial media will be solved when wo 
can imitate sufficiently closely the essential features 
of the mtracellular environment 

Thb Cahobb Aount 

Such an explanation would do quite well for the 
viruses that accompany infectious diseases and 
would cover the facte for the bacteriophage But 
phenomena are known, surely more or less analog 
ous, which it IS scarcely possible to regard as due 
to parasites of any kmd 

There is, for example, the agent which induces 
cells to become malignant, indicated years ago by 
Haaland and Russell,* when they showed that 
close contiguity with malignant epithelial cells 
might cause normal connective tissue to grow mto 
a transplantable sarcoma — one of the great dis 
covenes of pathology Unless we suppose that 
tumour cells pervert neighbouring normal cells by 
argument, persuasion, example, or some other 
sort of immaterial oommnmcation, we naturally 
assume that some substance passes out from the 
one to affect the other All attempts to demon- 

< Third Sclentlflo Report of the IniperUl Cancer Beieareh Rond, 
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strate this substance m dead tumour cells or in 
extracts of them uniformly failed until Rous came 
across his fowl sarcoma and showed that it could 
be transmitted mdefimtely from bird to bird by 
dried dead cells or by filtrates which contamed 
nothmg that could be seen or cultivated This 
particular tumour produces the substance m a form 
so stable that it can be exaramad and played with 
when it IS detached from bve cells With most 
transplantable tumours it is present m such small 
amounts, or more likely m such a labile unstable 
form, that its clear demonstration is not possible 
the carcmoma sarcoma experiment comes off only 
with a mmonty of mouse oaromomas Gye has 
shown that its activity may be modified, enhanced, 
or depressed by various conditions, which helps 
to explam thO difficulties and apparent moon 
sistcnoies which are met with m its exjienmental 
investigation 

A fair number of tumours have now been trans 
mitted by filtrates, and there is, I think, no reason 
to doubt that the production of this carcinogenic 
substance is a common property of all mahgnant 
growths We beheve that all patbogemc bactena, 
or at any rate all the larger ones, produce extra 
cellular toxins there is no other way m which 
they can mjure the tissues But m many instances 
they are so unstable that it is difficult or impossible 
to demonstrate their presence apart from the bodies 
of the bacilli Nor should we, I think, be too shy 
of drawing general conclusions from such specially 
easy and demonstrative examples as Providence 
has provided for our learning and pushes under 
our noses, until even our stupidity is bound to take 
notice diphtheria and tetanus for toxins, the 
guinea pig’s pecuhar bronchial musculature for 
anaphylaxis, mice and tar for tumours, and radium 
are such sign posts , the Rous tumour is another 

Another analogous phenomenon takes us, I think, 
a step further The products of autolysis of dead 
colls m the body, m suitable concentration, stimu 
late tissue growth It is a beautiful self regulating 
mechanism in which the amount of stimulus is 
proportionate to the amount of cell destruction, 
and therefore to the amount of cell growth required, 
and it IS obviously of the highest importance for 
survival As it normally operates m healing our 
out fingers, the final result is simply the restoration 
of the cells which were destroyed 

If the normal restramt exercised by neighbouring 
tissues IB evaded and use made of tissue cultures, 
the products of autolysis or metabolism (in the 
form of extracts of tissues, tumours ot embryos) 
stunulate growth mdefimtely and a much burger 
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quantity of tuwue may be obtamed than we started 
with From the autolysis of this a larger amount 
of stimulatmg substance may be obtained, and 
there seems no reason why this process of multiplica- 
tion should have any limit normal tissues m the 
physical isolation of tissue cultures are as immortal 
as malignant tissues in their physiological isolation 
from the rest of the body 
No one would, I think, pretend that these pro- 
ducts of autolysis are alive m any ordinary sense 
of the word They have not received nearly so 
much attention as they deserve, but they are prob- 
ably of relatively simple and discoverable constitu- 
tions Yet apphed to cells they cause growth, and 
in so doing potentially mcrease their own quantity , 
this 18 very much what the Rous agent does 
If we agree to put the products of autolysis m the 
category ‘dead,’ by what difference are we to 
separate the Rous virus as being ‘ alive ’ ? It can- 
not be cultivated apart from hve cells , it multiphes 
only under conditions where its specific activity is 
displayed , its inactivation by chloroform and other 
protoplasmic poisons does not take it nearer hfe 
than are toxins or enzymes, or indeed simple metallic 
catalysts, and its retention of activity after the 
drastic methods of punfioation yeoently described 
by Murphy seems defimtely to exclude it from ‘ live ’ 
As to its ongin, alt the evidence seems to concur in 
indicating that the Rous vurus arises de novo in each 
tumour There is no epidemiological evidence that 
cancer comes into the body from outside , every 
thmg we know supports the classical view that it is 
a local autochthonous disease 
Most of the expenmental work with the virus has 
started with an actual tumour, and it is therefore 
just possible that an agent might be earned along 
through the whole senes which onginated some 
where else than in a tumour But expenmental 
sarcomas produced by embryo extract and indol, 
arsemc or tar have been transmitted by filtrates, 
and if others have failed to reproduce (barrel’s re- 
sults, I would only remark that, in a question like 
this, one positive experiment is worth more than a 
great many negative ones Epithehomas are easily 
produced m mice by tar and in men by chrome im- 
tation, and if we believe that all mahgnant tumours 
contam more or less of a caromogemo agent akin to 
the Rous virus, it follows that we can with a con- 
siderable degree of certainty stimulate normal 
tissues to produce virus It is therefore not very 
remarkable that Murphy, Leitcb, and Brebner have 
at any rate occasionally demonstrated a oaremo- 
gemo agent in preparations of normal tissues (testes, 
pancreas, and embryo plus placental extract) 


Infbotiocs DiSHASjia 

It IS difficult to escape the conclusion that the 
Rous virus arises in the tumour There is no doubt 
that it 18 a means by which a tumour may be expert 
mentally dupersed through any number of available 
animals, and it is apparently responsible for some at 
any rate of the metastases which occur in the course 
of the natural disease But there is no evidence that 
such a virus ever naturally causes a fresh tumour, 
and we learn the important lesson that the means 
by which a disease is propagated may not be the 
same as that by which it was onginally started 

The chief way in which the virus of, say, foot and 
mouth disease differs from the Rous agent, and, 
going a step further back, from the products of 
autolysis (or metabolism) which stimulate growth, 
IS that it seems to spread about fairly easily from 
one individual to another chiefly, I think, from 
the parallel of bacteria, we take this to imply the 
possibility of independent life and probably inde- 
pendent multiplication But we have no direct evi 
dence of this all we know is that, like the Rous 
agent, it can be dehberately dispersed through any 
number of mdividuals indefinitely, and that it mul 
tiplies only when and where it produces its specific 
effect The blister which is determmed on the foot 
of an inoculated guinea pig by slight local injur j is 
pre eminently the place in the body where the virus 
IS found in the largest amount, and, trying to be as 
open minded as we can, we must allow that this may 
be due either to the lesion being produced where the 
agent is present in greatest quantity ^^or to the agent 
bemg produced in greatest quantity where the 
lesion 18 

Putting aside all bactenologioal analogy, we have 
no proof that the particles of vunis which we get out 
of the lesion are directly descended from those we 
put m In other words, we have to reopen the ques 
tion which most of us regard as settled Is the agent 
the cause of the disease or is the disease the cause of 
the agent ? Another stupid antithesis, for the alter 
natives are not mutually exclusive both might be 
true 

It might well be said — and I thmk with a good 
deal of justification — that it is contrary to all com 
mon sense to suggest seriously that the viruses of 
diseases like smaUpox, measles, or rabies arise anew 
in each infected person It may indeed be nonsense 
It IS evidently more conformable with our general 
experience and with the epidemiological dogma to 
which we subsenbe to lay stress on the deflmte way 
mwhicheach case can be traced to a preceding case, 
aitd that to another, lihd so on, explaining such 
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ezAmples of apparently spontaneOiia origin as we 
meet with by oamers (who harbour the virus with 
out showing any symptoms) and the imperfections of 
our data rather than by the concurrence of a favour 
able epidemic constitution of the atmosphere With 
that point of view I quite agree the evidence that 
In an epidemic something is passed on from one case 
to the next seems extremely strong But at the 
same time I cannot altogether get nd of the uneasy 
suspicions which intrude when I think of say foot 
and mouth disease distemper or labial herpes 
Distemper seems to bo everywhere where there 
are susceptible animals and if the stock of dogs at 
Mill HiU can be kept free from it indefitutety it will 
be a pomt of much more than techmoal mterest As 
to foot and mouth disease in which no material | 
connexion between one outbreak and another can 
be discovered I think that the unbiassed man in the 
street would say that the facts showed either that 
t^e virus was umversally dispersed possibly in some 
common animal (such as the hedgehog *) other than 
the cow or that the disease was continually begin 
ning afresh Labial herpes seems in much the same 
position Epidemics may be found by ransacking 
the hterature but they are certainly not common 
Not only has herpes no connexion with itself but 
also it has a defimte association with other diseases 
— pneumoma and severe catarrhs 
1 daresay however that some simple explanation 
will be found for these epidemiological difficulties 
and that a^y suspicions that we may have about the 
origin of these viruses will bo allayed Viruses can 
remain dormant in hve ammals for a long time and 
oamers might be activated by a vanety of incidents 
But what are we to make of such a phenomenon as 
virus III ? Virus III is made manifest by inoculat 
ing a filtrate of an emulsion of a rabbit s testis mto 
the testis of another rabbit This procedure is 
sometimes followed by an infiammatory reaction 
and the production of intranuclear bodies and if 
this inflamed testis is emulsified and the filtrate in 
oculated mto another fresh rabbit the inflammatory 
condition is reproduced thereafter the disease 
can be earned on mdefimtely It is not fatal and 
after its attack has subsided a rabbit is refractory 
to further inoculations and his blood serum can pro 
vent infection with active virus 

* Hr Charles Oldham tolls me that at Uie end of the elghtoenth 
and benhtnlns of the nineteenth oonturr oh rehwardem in Hertford 
Shbe pnt at Ugh a prioe (M ) on the head of a hedgehog as on that of 
a pqleeat , Vrcblna were supposed to do son ethliui to cows which 
dlmiiilshed the vteM of milk s^ this wtt transtatedlnta a bsUef stUl 
extant, that they tacked, the cow t udders wheB they were lying down 
Bndi expenses were not lightly Incurred In thoM days ' 


If we knew nothing of bacteriology should we not 
conclude that this vunis had been generated by our 
procedures from the tissues of the normal testis ? 
The only evidence to the contrary is anal<^ and 
the slender fact that the phenomenon happens more 
easily m New York than m London rabbits I do 
not know how many people have tried similar ex 
penments urith other apparently normal tissues if 
they had been positive we should certainly have 
heard about them Leitoh s Brebner s and 
Murphy s successes with sarcoma have already 
been mentioned and baotenolysins transmissible 
m senes have been extracted from normal organs 

Whatever fUtrable virus we think of we meet 
with the same difficulties A good many people ore 
wilhng to bebeve that the baotenophage is generated 
by ita bacillus — which is probably the truth They 
would explain the way m which each bactenophage 
more or less fits its own bacillus by its having ongin 
ate 1 from that bacillus Others see m their multi 
plicitv evidence that baotenophages are really live 
organisms with the charactenstio vanability and 
adaptability It is perhaps more than a coincidence 
that it IS in another group of plants that the same 
difficultv has ansen the agents of plant mosaic 
diseases have never been found apart from afleoted 
plants they have not been cultivated no one 
can be sure whether there is one virus or many 
viruses 

If viruses do originate in tissue cells what are we 
to imagine that thev are ? B^hamp s ghost would 
answer miorozymes as 1 told you seventy jears 
ago Altmann would say bioblasts others mioellte 
and even mitochondria and all the people who have 
imagined that cells are made up of much smaller 
essential elementary live particles would see m the 
present development the fulfilment of their prophe 
cies Thev cannot all have been exactly right bio 
blasts are quite big and mitochondria (which some 
have supposed to be symbiotic organisms) are also 
visible and not onh to the elect But it may well 
be that they wore making as shrewd guesses at the 
truth as Prout did when be suggested that ail ele 
ments wore ultimately compounded of hydrogen 
Until Hamson did it we had not suspected that the 
cells of warm blooded animals could be cultivated 
in intro If they can live and multiply divorced 
ficom their proper oommumty is it altogether un 
possible that parte of cells might have something of 
a separate existence also just as eleotrons may 
operate apart from atoms t 
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specialised carnivores, and the manner — if any — summer, when it is hoped that an additional boat 
whereby the algte are dige»ted is yet to be asoer- will be chartered, and excursions can be made far 
tamed afield For the time bemg, the expedition is doing 

Mr A G NichoUfl, of the Umversity of Perth, its best work by concentrating on the intensive 
besides rendenng ^at assistance to the leader of study of the conditions on and around this small 
the expedition with his work on corals and begin reef, and from the various lines of research so 
mng wWk on the calcium content of sea water, has vigorously being prosecuted there is every mdica 
taken charge of the work on the life history of the tion that at the end of the year here, there will be 
‘ black lip pearl oyster ’ (Mdeagnna marganitfera) available for publication the most complete account 
An area on the reef flat has bwn marked off with to date of the conditions under which this tyjie of 
a stout fence of mangrove wood, ample settling coral reef exists 

surface for spat bemg provided not only by the Mr J A Steers assisted by Mr M Spender and 
mangrove stakes, but also by numerous empty Mr C Marehant, who constitute the geographical 
clean clam shells Some 450 oysters have bwn section have cruised northward from Townsville 
placed in this enclosure Gonad samples are taken in a launch chartered there to Fhnders Islands 
fortmghtly, and one breeding period, during the (north of Cooktown) and back calling at Low 
first week in November, so far noted Mr G W Islands for several days on both outward and 
Otter 18 carrying out a survey of the varieties return trips They have examined many reefs 
numbers, distribution, and powers of destruction and coral cays m this long stretch, and have been 
of the rock borers, especially the lamellibranchs able to form a very clear idea of the vastness of the 
and IS obtaimng results of interest He is also problem confronting geographers in this region 
working on the wood boring Teredimdai Mr Steers is now on his way back to England, but 

Collecting both on the reef and from the bottom Mr Spender and Mr Marehant are to amve at the 
near reefs by dredges and the Agassir trawl — the Island shortly the latter for two months onlv, the 
latter from a 20 foot whale boat with a 6 h p engine former, with periods of surveying on selectod cays 
purchased locally — has proceeded apace, but in and on the mainland opposite the island, for the 
tensive collecting is bemg held over until after the remaining penod of the expedition 


Obituary 

Prof Bashforu Dean Columbia Umversity where he had some brilliant 

D r BASHFORD DEAN who died at Battle pupils but most of his energies wore devoted to 

Creek, Michigan, USA on Deo 6 1928, was research and the enlargement of the collections of 

equally eminent as an ichthyologist and as a student which he had charge 

of medieval armour He acquired both mterests Dean s training Ted him to take the widest view 
in early boyhood m circumstances which fostered of ichthyology, and he was equally well versed m 
them and he contmued to pursue both until the the methods of embryology and of palaeontology 
end For several years he was the active curator His outlook is well shown in his useful handbook 

of fishes in the Amenoan Museum of Natural on hishes Living and hossil which was pub 

History New York where he planned the pubhc lished in the Columbia University Biological Senes 

exhibition of fossil and existing fishes For a still m 1895 It deals mamly with the lower and older 

longer penod he was curator of arms and armour groups of fishes, which are of the greatest interest 
in the Metropohtan Museum of Art, New York, from the evolutionist s pomt of view It regards 
and likewise planned the installation of the collec them in all aspects, and facilitates comparisons by 
tion In each case he largely added to the collection adequate synoptical tables and pages of clear 
by the acquisitions he obtained dunng his numerous figures drawn by himself It summarises the 
and extensive journeys m the Old World knowledge and ideas of the time, expressmg several 

Dean was bom m New York on Oct 28, 1867 opmions which Dean’s own researches afterwards 
and was educated first at the College of the City caused him to modify His latest and most im 
of New York, where he made go^ progress m portant volume, on Chimaeroid Fishes and their 
zoology Next, m 1886, he entered Columbia Development,” published by the Carnegie In 
College, where he studied geolo^ and fossil fishes stitution of Washmgton m 1906, displays the same 
under Prof J S Newberry, whose researches on wide scope It combmes embryologioal observe 
Devonian fishes he afterwards continued In 1890 tions on specimens which he collected in Japanese 
he graduated as Ph D with a thesis entitled seas with extensive anatonucal research and 
Pmeal Fontanelle of Placoderm and Catfish,” numerous descriptions of important fossils It 
which was published by the New York State reaches the conclusion now generally accepted, that 
Commission of Fisheries Meanwhile, he had the chimseroids are highly specialised sharks 
already become tutor m natural history m the Among Dean’s rapers on fossil fishes may be 
College of the City of New York, and had also specially mentioned those on the Devonian shark 
been appomted assistant on the Fisheries Commis- which he named ClaAiselaeAe, and those on the 
sion He thus had early experience both of armoured Devonian fishes commonly known as 
teachmg and of research In later years he was Arthrodira He showed that the fins of Clado- 
for a tune one of the professors of zoology m sdache could only be explained on the theory that 
No 3090, VoL 123] 
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the fine of fishes had been denved from oontmuous 
fin-folds He also proved that the body-oavity of 
this pnmitive sharK extended backwards almost 
as far as the tail fin, bv exarainms microscope 
sections of the fossil winch revealed the structures 
of the kidney His researches on the Arthrodira 
led him to the conclusion that they were not 
Dipnoi, but while recognismg them as much more 
primitive fishes, he failed to discover their connexion 
with ancestral sharks which Stensib has lately 
demonstrated Dean also devoted much attention 
to the supposed Devonian lamprey Palceospondylua, 
which he regarded as wrongly interpreted he 
thought it might be the larva of some larger fish 

D^n made many observations on the embryos 
of all the existmp ganoid fishes, the Fort Jackson 
shark, and certain hag fishes, besides the chimai 
roid fishes already mentioned He prepared senes 
of beautiful drawmgs, but many still remam 
unpublished His memoir on the embryology 
of BddJmtoma aloult, contributed to Carl von 
Kupffer’s “ Festschnft ” m 1899, may be specially 
mentioned as illustrated by some of his finest 
drawings 

Dean also took every opportunity of studymg 
living fishes, and he made many important observa- 
tions on the specimens of Ceraiodua bving m the 
Txindon Zoological Gardens, which were published 
in the Proceed%nga of tin Zoological Society m 1906 
and 1012 

From the beginning of his career. Dean realised 
the diflScultv of becoming acquainted with existing 
knowledge of his subject, and devoted much time 
to the preparation of an adequate bibhography 
By 1910 this hod become so unwieldy that ho felt 
he could not complete it himself, and he then 
succeeded in obtainmg the co operation of the 
American Museum of Natural History for the final 
preparation and publication of the work Under 
his general direction, the two volumes of the index 
to authors and titles were extended and edited by 
the late Dr C R Eastman, and publisheil in 
1916-17 The third and final volume, extended 
and edited by Dr E W Gudger with the co 
operation of ^ A W Henn, includes an ex 
haustive subject mdex, and was pubhshed in 1923 
This great work of reference, which extends to the 
year 1914, is of inestimable service to ichthyology, 
and gained for Dr Dean the D G Elhot medal of 
the United States National Academy of Sciences, 
immediately on its completion 

In 1893 Bashford Dean married Miss Ahce 
Dyokman, who belonged to one of the oldest 
Dutch famihes of Manhattan Island, and his wife 
not only furthered bis life work by her sympathy 
and help, but also accompanied him on his numer 
ous and extensive travels He was as well known 
among the zoologists of Europe as among those of 
North America, and he had a large circle of friends 
in Britain He was a coi responding member of 
the Zoological Society of London His always 
delicate health handicapped him m his activities, 
but his enthusiasm never flagged, and his old 
ivorld courtesy and fnendlmess endeared him to all 
ivho were associated with him A S W 

No 3090 VoL 123] 


Pbof E H L Sohwabz 

The death of Prof Ernest H L Schwarz, pro- 
fessor of geology m the Rhodes University College, 
Grahamstown, leaves South African geology much 
poorer owing to the loss of his enthusiasm, ongm- 
ality, and ability as a teacher and lecturer ftof 
Schwarz was bom in London on Feb 27, 1873, and 
educated at Westminster School and the Royal 
College of Science His father was a London 
merchant engaged in the South American trade, 
but he went to South Africa, being attracted by 
its mining development, and in 1896 settled m 
Johannesburg, where he became editor of the 
ScterUific African 

Prof Schwarz was more interested m academic 
than in apphed geology, and m 1896 jomed the 
Geological Survey of Cape Colony and spent rune 
years m its service under Dr A W Rogers He 
investigated the older rocks of Capo Colony, and m 
CO operation with Dr Rogers correlated them with 
those of the Transvaal During his surveys of the 
Capo Devonian bods he described the complex 
folds in the Bokkeveld Senes, the glacial beds m 
the Table Mountain Sandstone, and m an account 
of a collection of rocks from Tristan da Cunha 
founded his Flabelhtos Land for a Devonian conti 
nont occupvmg the South Atlantic and extending 
northward into the Mississippi Valley In an 
account of some Karroo beds ho suggested that 
certain tuffs had boon forinod by the deep seated 
shattermg of the granite basement H,. made 
important contributions to the Cretaceous and 
Kamozoit geology of the eastern Cape Colony, and 
described Baviaan’s Kloof (1903), with the senes 
of tectonic basins which he called ‘ fault pits ’ , he 
gave the name of the Alexandna Formation to a 
succession of beds which have been recorded as 
ranging from the Upper Cretaceous to the Phocene 
He also urged the great influence of manno plana 
tion in formmg the plateau of the same part of 
Cape Colony 

In 1906 Prof Schwarz was appointed to the 
chair of geology at Grahamstown, and had the 
opportunity to give play to his interests m the 
speculative sides of geology and cosmogony, and 
in his “Causal Geology’’ (1910) he applied some 
of the natural corollanes of T C Chamberlin’s 
planetesimal theory to later geological history 
In connexion with his educational work he pre 
pared an excellent summary of the geology of 
Mouth Africa and a small work on African geography 

While working in the backblocks of the Cape, 
Prof Schwarz had been impressed with the ^minu- 
tion of the agricultural population and attnbuted 
it to growiim desiccation of the country The re 
duction of Lake Ngami from a great lake to a 
swamp, and later to a bare plam, seemed to Schwarz 
one effect of a process that was doing *wideBpread 
mjury throughout South Afnca He published his 
oonolusions in 1920 m “ The Kalahan, or Thirst 
land Redemption,’’ m which he advocated the 
diversion from the Upper Zambezi of some of the 
flood waters that now rush wasted to the sea He 
held that much of the water could be turned back 
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into the dry valleys and lake basins of the Kalahari 
and the climate of the mtenor of South Africa maten 
ally improved The scheme has been set aside as 
too costly , but Schwarz was probably correct in his 
views that the Kalahari has suffered by the capture 
by the Zambezi of some of its rivers and that some 
of the water could be restored to the ancient 
channels He, however, probably exaggerated the 
effects that would follow from this expensive 
undertakmg 

Prof Schwarz’s book on the Kalahari and its 
natives, published m 1928, recorded his observe 
tions dunng a canoe voyaw across that country 
when wet seasons had refill^ its lakes and rivers 
and thereby thrown doubt on his theory of the 
progressive desiccation of South Africa Ho also 
described the natives of the Kalahari, and ad 
vanoed views which, as usual, were of danng 
unconventionality Hia interest in irrigation 
projects led to his study of the river system of 
Africa as a whole, and it was probably m connexion 
with its problems that he was visitmg St Louis m 
Senegal, whore he died on Deo 19 

Schwarz’s conclusions were often highly specula- 
tive, and hiB ^at scheme for the irrigation of the 
Kalahan has been rejectee! as impracticable , but 
he has left many contnbutions of permanent value 
to the geology of Cape Colony, and his death will lie 
widely regretted owing to his gifts of friendship and 
the stimulating ongmality of his views 

J W G 


Db W G Smith 

Science has lost a distmguished agricultural 
botanist in the death of Dr W Q Smith, who 
died in Edinburgh on Dec 8, 1928 Dr Smith was 
bom m Dundee on Mar 20, 1866 He graduated 
in pure science in the University of St Andrews, 
and after a short period of teaching in the 
Morgan Academy, Dundee, became a lecturer m 
agriculture under the Forfarshire County Council 
l^ter he acted as a demonstrator m botany m 
the Umversity of Edmburgh under the late Sir 
Isaac Bayley Balfour Proceeding to Mumoh, he 
took a two years’ course of study, gaining there in 
1894 hiB doctorate of philosophjy for a thesis en- 
titled “ Untersuchimg der Morphologie und Ana 
tomie der durch Exoasceen verursachten Spross 
und Blatt Deformationen ” This thesis was after- 
wards translated into Italian Another result of 
his sojourn m Munich was his translation of von 
Tubeuf’s standard work on the “ Diseases of 
Plants by CrTOtogamic Parasites,” which appeared 
m 1897 On his return from Germany, Dr Smith 
became lecturer m botany m the Umversity of 
Leeds, where be remamed for eleven years In 1908 
he was appointed chief of the biology department 
of the Edinburgh and East of ScotSnd Collet of 
Agriculture For the last twenty years the Cmlege 
was his headquarters Recently, under the scheme 
for the development of research work m agncultural 
problems. Dr Smith was appomted advisory officer 
m agricultural botany to the Board of Agriculture 
for Scotland 
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Three fields in botany attracted Dr Smith's parti- 
cular mterest, and m each of these he was acteow 
leiked an expert His earher training under von 
Tubeuf gave him a keen mterest in researches on 
the diseases of plants, especially those of concern to 
agriculture and horticulture Alon^ with his brother, 
Robert Smith, who died young, he instituted the first 
detailed botamcal surveys in Bntam Numerous 
papers deahng with ecological botany appeared 
from his i»n Amongst these were botaiucal sur 
veys of Forfar and Fife and of various areas m 
Yorkshire and Teesdale He was always in close 
touch with Warming and other distinguished C!on 
tmental ecologists The third field in which Dr 
Smith distinguished himself was the study of grass 
land, especially of hill ^tures, mcludmg the util- 
isation of heathland and the era^cation of bracken 

These three phases of his work were combined 
into one harmomous whole, and no one was bettor 
fitted from his experience and patient research to 
act as advisory officer on matters concerning 
agricultural botany Throughout most of his 
career he was engaged in the instruction of students, 
by whom he was held in the highest regard Teach 
ing duties, onerous as they were, did not hmder him 
from pursuing a contmuous senes of investigations, 
and the record of his published papers extends from 
1894 until 1928 

In 190J, Dr Smith received the award of the Back 
Grant by the Royal Geographical Society for 
research m the geographical distribution of vegota 
tion in England ft is of interest to record that of 
his four children, two pairs of twins (boy and girl), 
three have had distinguished umversity careers, 
each taking first class honours, while one is still an 
undergraduate The elder eon is professor of botany 
m Grahamstown University, South Africa 


We regret to announce the following deaths 

Mr R H Cambage, C B E , president of the 
Australian Association for the Advancement of 
Science and of the Austrahan National Research 
Council, and a past president of the Royal Society 
of New South Wales, on Nov 28. aged sixty nine 
years 

Prof H B Fme, professor of mathematics and dean 
of the departments of science at Princeton University, 
distinguished for his work m pure mathematics, on 
Deo 21, aged seventy years 

Mr W T Gauss, a grandson of the illustrious 
German mathematician, Carl Fnednch Gauss, and 
through his mother a nephew of the noted German 
astronomer, Fnednch Wilhelm Bessel, on Nov 14, 
aged seventy seven years 

Major General Sir Gerard Heath, a former chairman 
of the Building Research Board of the Department of 
Soientiflo and Industrial Research, on Jan 9, aged 
sixty five years 

Prof M J M Hill, F R 8 , ementus professor of 
mathematics in the University of London and presi 
dent of the Mathematical Association, on Jan 11, aged 
seventy two years 

Dr Alexander A Maximow, professor of anatomy 
m the Umversity of Chicago and formerly professor 
of histology and embryology in the Russian Imperial 
Mihtary Academy of MediQme, on Deo 3, aged fifty 
four years 
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News and Views. 


Tub Gold Medal of the Royal ABtronomloal Society 
has been awarded to Prof Ejnar Hertzsprung, of 
Leyden Obaervatory, for hie determination of the die 
tanoe of the Magellanic Clouda and other pioneering 
work in stellar astronomy Prof Hertzspnmg’a work 
IS characterised by definiteness and onginabty it 
includes researches in photometry , study of change 
of period in variable stars , investigations of the 
spaoial distribution of Cepheids and other bodies , 
special studies of olustcrs , and researches m celestial 
spectroscopy He was the first (1906) to emphasise 
the evidence for distinction between giant and 
dwarf stars His work on the relation between 
colour, proper motion, and apparent magnitudes of 
stars has been a noteworthy contribution His early 
application (1006) of the theory of radiation to con 
siderations of stellar temperatures led him to be 
among the first to estimate the angular diameters of 
stars He found the key by which Cepheid variables 
can be used to determine stellar ihstanoes Miss 
Leavitt at Harvard had found a relationship between 
the apiiarent magnitude and period of Cepheid van 
ables in the lesser Magellanic Cloud Hertzsprung saw 
that this implied a relationship between actual liimin 
oaity and [leriod Ho then by means of solar motion 
deduced the parallax of thirteen bright Oepheids and 
thus their absolute luminosity, and the ( onstant of the 
penod luminosity relation He denved the distance 
of the lesser Magellanic C/loud as 10,000 parsecs This 
work was published in 1913, and the method has since 
been extensively employed by Shapley, Hubble, and 
others in tlie determination of the distances of remote 
clusters and nebulse 

SooTCAND has been slow m developing the bird 
sanctuary movement Apart from the fine enclosure 
of some 40 acres at Duddmgston Loch, near Edin 
burgh, there is no considerable reserve m the country, 
although the vast areas of the deer forests have acted 
in many ways as real reservations A welcome 
announcement, therefore, is contained in a leading 
article in the tScoUtfh Naturalut (p 106, 1926), that a 
new sanctuary of 'Jo acres is to be created at Fossil 
Loch, m the neighbourhood of Glasgow The area is 
well known to naturalists on account of its wealth of 
plant and insect life, and the use made of the Loi h by 
birds as a resting place on their migrations The 
extension of Glasgow and the increasing presence of 
irresponsible marauders, egg collectors, and bud 
nesters has threatened the existence of the marsh as 
a nature lover’s paradise, so that the natural history 
societies of Glasgow and related bodies have been 
compelled to aoqmre the ground m order to preserve 
Its amenity They have been generously met by the 
owners of the estate, and propiose to adnumster the 
area so that its natural beauty and wild hfe may best 
be preserved, while reasonable access will be secured 
to the public for all time It is estimated that a sum 
of £2000 will be reqmred for the purchase and mam 
tenuaoe of this bird and botanical sanctuary, and the 
Conunittee appeals for donations, which should be 
sent to Mr J M Grosthwaite at 207 West George 
Street, Glasgow 
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Wb are informed that the apjieed for subscriptions 
to a memorial to the late Sir William M Baybra and 
Prof Ernest H Starling has up to the present resulted 
in a sum which, with interest, and apart from sub 
sonptions which are still arnvmg, will amount to 
above £2600 The sum has been contributed prmoi 
pally by personal friends, relations , and pupils of these 
distinguished physiologists, but very liberal sub 
scnptions have also been received from their admirers 
in America, various European countries, chiefly 
Germany, from learned societies, and from vanous 
physiologists and members of the medical profession 
from all parts of the world A small part of the fund 
has been employed for the provision of a simple 
memorial tablet designed by Prof A E Richardson, 
F K I B A , bearing their names, which will be erected 
m the entrance hall of the department of physiology 
and biochemistry, where it will occupy a suitable place 
over the bust of Sharpey A material memorial or 
an annual lecture would, however, have seemed a 
smaller thing to Bayliss and Starling than the pro 
vision of means whereby young workers of suitable 
training and ability might be attracted into their 
chosen subject The bulk of the sum, therefore, will 
be used for the creation at University College, 
London, of a Bayliss and Starling Studentship, which 
will be open to any graduate in science of any uni 
versity, or any graduate or undergraduate m medicine 
of siutablo standing, to enable him to spend a year 
or more in such training m jihysiology and bio 
chemistry as would fit him for research For this pur 
pose tho sum of £2500 will shortly bo transferred to 
the University of London to be held in trust for the 
creation of such a studentship The governing body 
of University College has agreed to assist this scholar 
ship in a very material way by remitting all fees for 
instruction and ordinary expenses payable by the 
selected candidate It is hoped to make the first 
award of tho scholarship in June of the present year 
Thb ZooIogK al Society of London has for a hundred 
years been a force working for the diffusion of Nature 
knowledge amongst tho people, and during the last 
quarter of a century its progress has been extra 
ordinary It is fitting, therefore, that the centenary 
of the granting of its Royal Charter, which followed 
three years after the founding of the Society in 1826, 
should bo properly commemorated It will be cele 
brated during tho present year by a representative 
gathering of fellows and of delegates of other societies 
at the annual general meeting on April 29, by am even 
mg reception for the 8000 fellows and their guests in 
the Gardens during the summer, and by the publication 
of two interesting memoirs The first of tlieae is a 
historical auxioimt of the ungm amd development of 
the Society and of its general and scientific work, 
written by Dr P Chalmers Mitchell , the second, a 
list of every species of moramad, bird, reptile, ba 
trachian, and fish that has been exhibited alive in the 
Gardens since their foundation The list will include 
popular and scientific names, as well m a certain 
amount of synonymy and references to desonptions 
and figures Anyone who haw regularly used P L 
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Slat«r’e “ Lost ” of 1890 will appreciate the labour 
involved in the new venture, and its potmitial value 
for the creation of a common standard of English 
spieoifio nomenclature 

Bouvbt Island euad Thompson Island, in the South 
Atlantic, have been much discussed lately owing to 
rival political claims and the imoertamty as to the 
existence of Thompson Island This island has been 
searched for severi tunes unsuccessfully smee Capt 
Nome reported It in 1826 Com R T Glould recently 
showed that to the north east of Bouvet Island, 
centrmg about lat 64° 8 , long 4° 36' E , there is an 
unexplored area of the ocean in which Thompson 
Island probably lies The whole problem is reviewed 
m an editorial article m the Geographical Journal 
for December, which is aocompamed by reproductions 
of Noms’a eketohes, or copies of his original sketches, 
now preserved in the Admiralty Library From the 
evidence available, the suggestion is made that the 
land first sighted m 1739 by Captain Lozier Bouvet 
and nameil by him Cap de la Orconcision was not the 
Bouvet Island of to day but Thompson I eland Bouvet 
placed his cape in lat 64° 6 8 and he enused so far 
as 64° 40' 8 These positions agree reasonably well 
with the probable jKisition of the two islands Bouvet 
estimated that the extent of land which he saw was 
forty five miles, but lus sight was continually ham 
pered by nust and ice It is therefore possible that 
Bouvet really sighted both islands Furthermore, it 
IS now clear, as has been previously supposed, that the 
Liverpool Island of Norris is the same as Bouvet 
Island Lindsay Island of Lindsay ( 1808) is the same 
island The problem of Thompson Island is further 
complicated by the failure of the Norvegta to find the 
island m a recent lengthy search in the area of sea 
indicated above 

Durinu the War, when coal was scarce and its 
price very high, surplus electrical energy was used to 
heat boilers It was found that this not only effected 
savings in the coal bill but also could be used economic 
ally m working electric plant Two applications of 
the jinnciple liavo come into piactical use Small 
thermal accumulators are useil for domestic pin poses 
and boilers are i-egulated electrically so that they can 
supply a sudden demand for steam For heavy loads 
and voltages exceeding 600, the watei itself is used 
as the resistance when alternating current is available 
If the frequency of the supply exceed 16, there is no 
risk of explosive gases being generated in appreciable 
quantity In Engineering for Jan 4 , a complete 
desonption is given of the electrically heated plant 
which IS made by Messrs 8ulzer Bros of Winterthur 
Pressures up to 10,000 volts can be utilised and so 
the expense of transformers can be saved Water 
containing salts conducts electnoity much better than 
soft water Water at 69° F has an average resistance 
of from 1800 to 6000 ohms per cubic centimetre At 
212° F its resistance vanes from about 600 to 2000 
ohms per e o and it is about 16 per cent less at 
400° P Boilers should be constructed with their 
electrodes completely immersed and connected with 
the top of the boiler by an insulating tube If this 
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Is not done, sparking ocours to the surface of the 
water when the voltage exceeds 1000, and this causes 
the load on the boiler to fluctuate wid the electrodes 
to wear away rapidly Tests prove that the efficiency 
of large electno boilers is exceedingly high For 
domestic purposes, electric thermal storage presents 
many advantages The whole of the heat supply in 
spnng and autumn can be supplied by electneal 
energy, the coal fire being used only during periods 
of severe cold 

A FEW years ago broadcast listeners were greatly 
interested m the teohnical side of the service, and so 
were not very cntical of its quahty The more one 
listens the less tolerant one becomes of interruptions 
and of poor iiuality service In continental areas 
the number of available wave lengths is rapidly 
diminishing The number of high power stations is 
being reduced, and the other stations aie using wave 
lengths which are continually getting shorter in order 
to prevent being interfered with by other waves 
In some countnes the broadcasting is being cameil 
out in a haphazard way, and their listeners therefore 
have not been educated to expect a good service 
Hence their broadcast ladiations interfere with the 
high quahty reception demanded by residents m 
other countries In a paper read to the Institution 
of Electrical Engineers by P P Fckcrslcy, T L 
Eokersley ami H L Kirke, on Jan 2, this aspect of 
the broadcasting jiroblom was emphasised They 
considei it most unfortunate that the broadcasting 
problem shoukl be disi iisseil by many as if it were 
a political and not a scientific proiilem In their 
opinion, the best way of attacking it is to attempt to 
design an aerial so as to make it a ladiator which 
practically emits only rays which are imtially parallel 
to the surface of the earth It is the existence of 
the other lays that are so detrimental to a good 
broeu:lca8ting service These rays interfere with the 
service from veiy distant stations and intensify 
fading and bad service m the local service area To 
obtain horizontal radiation high aenals are necessary 
Radio engmoers in the jiast have been chary about 
using wave lengths less than 300 metres, as they 
were afraid that this aoiild in practice senously 
limit the service area As the authors point out, 
howevoi, it has to be lomembered that limitations 
are inevitable and it is far bettor to have a limited 
service than one whicli suffers continually from inter 
ferenco 

Trinity Loixkqk, Hartford, Connecticut, does an 
interesting thing m the way of encouraging good 
general reading among its students, who are, one may 
suppose, roughly of what we call ' university status ’ 
m England A list of recommended books is drawn 
up in ten classes, ranging from natural science which 
18 put first, through various t3rpe8 of history, on to 
various tyxies of htorature 'These books are actually 
grouped in one bookoa^ in the College Library 
*' Students are expected to do one hundred points of 
reading in a year, and wnte up each point on at 
least half a t3rpowritt«i page One hundred 

pages of ordinary novel reading is credited as 
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point,” uid extra credit » allowed for more diffi- 
cult mibjeot matter They m\iBt select at least one 
title from each of eight of the ten olamee of book 
mentioned Not more that a fifth may be flotion 
One would like to know how the plan really works, 
what the students think of it, and how much they 
retain of the books thus read Independent reports 
from the professorial and the student side would be 
welcome before we embark on the experiment on any 
large scale m England, where imdergr^uates are more 
mature, less tn statu puptUart than they are m the 
United States For the list itself, one can have 
nothing but praise It is admirable alike for what 
it includes and what it loaves out It is clearly the 
work of humane and philosophically nunded persons 
who agree with Comte in putting first in their library 
‘ lee oeuvres de synth^,’ books on the history and 
the philosophy of science But when they mention 
by name m their preface some of the ‘ muck raking ’ 
novels which they refuse to mclude in their hst, one 
might be afraid that they would increase the circula 
tion of the proscribed books in any less well ordered 
institution than Tnnity College, Hartford 

Operations at Ur were resumed by the British 
Museum Expedition in November The results of the 
first month’s excavation, which were desoribeil by 
Mr Leonard Woolley in the Tiinfs of Tan 11 if loss 
spectacular than those whirh opened the season lost 
year, are none the less remarkable for the fresh light 
they throw on the funerary customs of the early 
Sumerians and the promise they hold out for the 
immediate future Last year's work recovered the 
plan of a king's grave Now a similar grave has been 
seen in section, which as Mr Woolley jMiiiits out is 
scarcely less illummatmg Tlie first indication of the 
nature of the evidence which was being brought to 
light was a layer of reeds extending up to the walls of 
what appearefl to be a small room of mud bricks 
Under the reeds were innumerable fragments of clay 
jiots, animal bones, and several human skeletons 
which lay on a floor of beaten clay This was clearly 
a subterranean biiildmg, of which the contents were 
in the nature of a votive deposit Further oxamina 
tion showed that it lay in a vertical shaft and was an 
element in a now form of ritual m which, after the 
burial of the king and the slaughter of hia retainers, 
votive offerings were placed in the earth at intervals 
as the shaft was filled in, until finally it was stopped 
with a subterranean chamber containing offerings 
This m turn was covei'ed with earth, and perhaps the 
whole completed with a funerary chapel m a super 
structure 

In another shaft at Ur, which appears to be that 
of a queen’s tomb, a remarkable senes of offerings 
moluded a coffin bunal, and concluded after a con 
siderable interval in the remains of a funeral feast 
immediately above the dome shaped roof of a burial 
chamber in which were six bodies, four men servants, 
a maid servant, and the queen m whose honour the 
tomb hod been built Beside the conventional gold 
head-dress, the funerary appointments included a 
pin of unusual type and a gold enamel cylinder seal 
No 3090, VoL 123] 


with scenes of feasting anil musicians The tomb of a 
small girl had a miniature lephoa of the conventional 
gold head dress 

Mr L S B Leakey, who returned to Africa m 
September last to resume excavations in Kenya with 
the assistance of a grant from the Royal Society, 
has made a discovery relating to early man which, if 
the conditions are as reported in the T\rnts of Jan 12, 
IS of great importance Mr Leakey is excavating in a 
cave known as ‘the Gambles ’ m the Elmenteita 
district, one of the districts in which his discoveries of 
previous seasons were made (see Nature, July 16, 
1927, p 86) This cave shows a stratification of 
fourteen chronological layers extending from the 
earliest times down to its modem occupation by the 
N’dorobo In the stratum of the second of the African 
pluvial periods into nhich the early deposits have been 
classified, Mr Leakey has found a complete human 
skeleton, which is said to have been removed un 
damaged except for a pickaxe hole in the skull The 
skeleton, which was associated with a nch industrial 
development of tools, was found with the knees under 
the ohm The typo is definitely that of Homo 
sapiens It m stateil that Mr Leakey believes that 
this IS the earliest preilecessor of Aungnacian man yet 
found, his ojiuuon being baseil upon the view that the 
various pluvial jienods of East Africa are to be 
equated with the glacial epochs of Europe In the 
stratification of the cave a lelatively brief Moustenan 
occupation follows the second pluvial }>enod, and in the 
thud pluvial jienod the cave was occupied by a 
jieople of an Aungnacian culture, who, however, made 
pottery The occurrence of pottery with early types 
of culture in Kenya had alreaily been reconled by 
Mr Leakey , but it suggests caution in acceptmg a 
high dating Nowhere else docs {lottery occur »t so 
remoto a {leriod Neither hero nor in any utheit area 
do known conditions suggest why East Afnca should 
be exce{)tional in this respect 

On Jan 16 Dr I A Ireeth delivered the first- 
of a coui-se of two lectures which he is giving at 
the Royal Institution on ” Critical Phenomena in 
Saturated Solutions” Dr Ireeth {Kunted out that 
the ordmaiy ‘ commonsenae ' view of solutions is apt 
to be distuibed at high temperatures and pressures 
near the oiitical state For example, it is generally 
assumed that pressure will cause a vapour to condense , 
the reverse phenomenon, namely, the turning of a 
liquid into a vapour by means of increased pressure, 
IB. however, almost a universal phenomenon, although 
the conditions under which it occurs are sufficiently 
remote from those of ordinary life to make it appear 
singular 1 f we take a saturated solution of a substance 
and heat it in a closed Bjiace, it may just boil, as cloea 
a Solution of common salt in water , and it is jxissible 
to have two solutions which boil at ordinary tem- 
perature, one a solution of, say, sodium nitrate and 
water, the other a solution of water and the salt 
There may be a considerable range of temperature, 
however, m which it is impossible to obtain a solution 
of any kind, the best known example being that of 
anthraquinune in ether This state of affairs holds 
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for a very large number of salts and water It has 
not received much experimental attention on account 
of the great practical difficulties of realising the 
conditions Finally, it was piomted out that just as 
a liquid should be caused to vaporise by increase of 
pressure, so m certain circumstances could a solid 

At a meeting held in New York on Deo 27, a new 
scientific society, the Acoustical Society of Amenoa, 
was formed, to bring together workers m all branches 
of pure and applied acoustics Among its activities 
will be the provision of a medium of publication for 
papers on acoustics, for which there is acute need , 
such papers have hitherto been widely scattered 
Elected to temporary office were Preaident, Dr 
Harvey Fletcher, of Boll Telephone Laboratories , 
1- icf Premdent, Prof V O Knudsen, of the Univer 
sity of California , Secretary, Mr Wallace Waterfall, 
of the Colotex Company , Treasurer, Mr C F 
Stoddard, of the American Piano Company A 
committee was appointed by Dr Fletcher to consider 
the details of organisation, and the first regular meet 
ing was arranged for some time in April at Bell 
lolephone Laboratonos 

Sir Hubert Wilkins, m a dispatch to the T^me» 
announces that he made a socond flight from Decep 
tion Island on Jan 10 He passed southwani for about 
260 miles looking for an advanced base that would 
be more favourable than Deception Island Fog, 
however, prevented Iiim finding one and forced him 
to return without adding to his discoveries He has 
decided to postpone further efforts until next season, 
when ho hopes to find a base on the continent to the 
south of the group of isleuids of which he has proved 
Ciraham Land forms part If he is successful in 
reaching such a base by ship, Sir Hubert Wilkins 
will be in a position to try a flight along the edge of the 
continent towards South Victoria I,and Continuity 
of land below his lino of flight will ensure some possi 
bihty of letum to his base if engine trouble or other 
causes should force him to descend 

Owing to various developments which have taken 
place in connexion with the fertiliser interests of 
Imperial Chemical Industries, Limited (particularly 
the formation of Scottish Agricultural Industries, 
Limited), and to the maiiguration by the Government 
of the agricultural credits scheme, the project which 
the company ha<l in mind for the inauguration and 
supjiort of a special Impenal Grassland Association 
lias proved unnecessary and incapable of complete 
realisation without duphcation and overlapping of 
effort Lord Bledisloe, who had been invited to 
become the chief of this new organisation (and who, 
it will be remembered, relinquished his membership 
of the Government with that object m view) has 
retired from his association with the project While 
acknowledging Lord Bledisloe's wilhngness and ability 
to undertake the work which would have been en 
tailed had the scheme been proceeded with, Impenal 
Chemical Industnes, Limited, reahsed that it had no 
alternative but to release Lord Bledisloe, who will 
continue, however, to act in an advisory and con 
Hiiltative capacity on agricultural questions generally 
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An admirable account of the proceedings of the 
nmth annual conference of the Apis Club, which was 
held at Geneva and Bemo on Aug 12-16 last, under 
the presidency of Dr Otto Morgenthaler, appears in 
the Bee World for November and December last 
The meetings were attended by a number of distin 
gmshed workers, of several nations, representing botli 
the practical and research sides of apiculture Among 
the various papers read at the conference and pub 
hshed m this journal. Dr E Elser’s account of the 
micro technique involved in investigating the brood 
food over the last forty years is of special interest to 
biologists After discussing the now well known 
remarkable work of von Plants, modem methods of 
determining the constituents of the larval foot! are 
described The next conference will bo hold in Berlin 
in 1929, under the presidency of Prof Ambruster 

The Council of the Geological Society has this year 
made the followmg awards Wollaston Medal to 
Prof F J Becke, of Vienna, in recognition of the 
value of his researches in petrology , Murchison 
Medal to Dr C A Matley, in recognition of the value 
of his reseaiches on stratigraphical geology in variods 
parts of the Biitish Empire , Lyell Medal to Ur A 
Morley Davies, in recognition of the value of his re 
searches in invertebiate pala>ontology , Bigsby 
Medal to Prof P O H Boswell, for his valuable re 
searches m sedimentary jietrology and stratigraphy , 
Wollaston Donation Fund to Dr R Campbell, in 
recognition of the value of his researches in Scottish 
petrology and stratigraphy , Murchison Geological 
Fund to Mr L R Cox, for his valuable researches in 
invertebrate paleontology, especially in connexion 
with the Lamellibranchiata , a Lyoll Geological Fund 
to Mr C Edmonds, in recognition of the value of his 
researches on the Ixiwer Carboniferous rooks of the 
Whitehaven distnct , a second Lyell Geological h imd 
to Dr E O Teale, for his contributions to the geology 
of Victoria and of Afnca 

At the meeting of the London Mathemati^l 
Society, to be held on Feb 14, at 6 p m , at Burlington 
House, Prof O Veblen, of Princeton University, will 
ileliver a lectui-e on “ Generalised Pi-ojectivo Geo 
metry ” Members of other scientific societies who 
may be interested are invited to attend 

A VIOLENT earthquake was registered at seismo 
logical observatories on Sunday, Jan 13 The record 
at Kew Observatory where the first tremors were 
received at 0 hr 14 min 49 sec GMT, indicates that 
the epicentre was near the Kurile Islands, Lat 60 N , 
Long 160° E This location is confirmed by the 
information receiveii from Bombay, Helwan, and 
btonyhurst 

The Annual Report for the year 1927 of the South 
African Institute for Medical Besearoh, Johannesburg, 
by the Director, Sir Spencer Lister, has recently been 
issued The work of the Institute comprises routme 
examinations of matenal for medical practitioners, os 
aids to diagnosis, and research work The last named 
included durmg the year field work on plague, deter 
mination of the types of the tubercle bacillus among 
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South Afnoan natives, investigations on pneumonia, 
oerebro -spinal fever, effects of dust inhalation, and the 
estimation and elimination of dust in ‘ dusty ’ 
occupations, and a mosquito survey in Zululand 

Applications are invited for the following appoint 
ments, on or before the dates mentioned — An assistant 
in the teohmcal education branch of the department 
of the West Hicling Education Committee — The Pduca 
tion Department Countj Hall, Wakefield (Jan 28) 
A public analyst and agricultural analyst for the City 
of Cardiff — Ihc Meilical Officer of Health, City Hall, 
Cardiff (Jan 11) An agricultural economist at the 
West of Scotland Agricultural College — The Secretary, 
West of Scotland Agricultural College, 6 Blythswood 
Square, Glasgow (Jan 31) A teclinician m the 
department of zoology of the L^mversity of £dm 
burgh, for assistance m research and the propara 
tion of microscopic slides for class use , also a 
museum curator m the same department — The 
Secretary, The I niversity, Jidinbui^gh (Feb 1) A 
research assistant m the Leather Industries Depart 
ment of the l^niversity of Leeds — The Registrar, 
The University, Leeds (Feb 4) A bio chemist at 
the antitoxin ostahhshmont of the Metropolitan 
Asylums Board — The t lerk. Metropolitan Asylums 
Board, Victoria Finbankment, h, C 4 (Feb 6) A 
pnncipal of the Dundee Technical College an<l School 


of Art— The Secretary, Technical College, Bell Street, 
Dundee (Feb 8) A head of the mechanical and civil 
engineenng department of the Sunderland Techmeal 
College — The Chief Eiluoation Officer, 16 John Street, 
Sunderland (Feb 9) Two appointments in the Forest 
Service of Burma— The Secretary to the High Com 
missioner for India, General Department, 42 Qrosvenor 
Gardens, S VV 1 (April 6) A full time teacher of 
engineering at the Verdin Technical School, Northwick 
-TheDirc>cf «i of Education, Dept ‘ C ’ Coimty Educa 
tion Offices City Road, Chester Two junioi assistants 
(mate) undei the directorate of ballistics research. 
Research Department, Woolwich— The Chief Supei 
intendent. Research Department Woolwich, S E 18 
A secretary to the Pharmoc opocia C ommissum of the 
General Meilical Council-— The Atting Seorotary, 
British Pharmacopceia Commission, General Medical 
Coimcil, 44 Hnllam Street, W 1 A junior professional 
assistant in the Meteorological Office —The Secretary 
(S 1), Air Ministry, Ailastral House Kingsway, W C 2 
An assistant physicist in the experimental depart 
ment of the Fine Cotton Spinners’ and Doublers’ 
Association, I td — The Chief of the Expenmental 
Department of the Association, Rock Bank, Dollmg 
ton near Macclosfielil A physicist for research work 
in the laboratories of the British Boot, Shoe, and 
Allied Trades Kesoaroh Association — The Secretary 
of the Association 19 Bedfonl Square, VV C 1 


Our Astronomical Column 


Forbes s CoMirr — Ihe following observations of 
this comet were obtained by Dr H !• Wood at the 
Union Observatory, Johannesburg 


Nov 21 07734 
26 07107 
30 07286 
Dec 1 06366 


!BA 1928 0 
12I> 8n>20 31« 
12 22 3 48 

12 32 46 00 
12 36 22 30 


8 Peel 1928 0 

2U 4) 44 6' 

26 12 47 4 

27 38 48 3 

28 12 20 4 


Using those in combination with positions obtained 
at Algiers, Lick, and Yeikos Observatones, Dr 
A C D Crommelm bos deduced the following 
elliptical elements 


'1 1928 Nov 6 02378 UT 

u 190“ O'13 6'i 
11 260 6 19 1 1928 0 

1 28 54 6 1 ) 

0 67 48 64 2 

log g 9 8723448 
Period 11 9448 years 

The identity with comets 1818 T (Pons) and 
1873 VII (Coggia Wiiinecko) may now be looked on 
as established The identity of these two was already 
considered probable by Weiss and Schiilhof, but the 
observed arcs in 1818 and 1873 were only 4 and 6 days 
BO the matter remained conjectural The fact that 
the period found is much (loser to 27J than to 66 
years makes it likely that the comet has made four 
revolutions since i'§18, which would give a mean 
period of 27 69 years If this is correct, then the 
comet 1457 I (observed by Toscanelli and also in 
t'hma) IS probably the same comet, there being 
thirteen revolutions between 1467 and 1818, with a 
mean duration of each of 27 77 years The following 
are the elements of this comet, necessarily somewhat 
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nmertain owing to the want of ju’etision of observR 
tions at that date 

T 1467 Jan 18 0, o 194 9° tl 249 7°, 
t 13 3“, log g 9 847 

The dwcoveiei of the comet at this apjiarition is 
Mr A F J I orbes, of Rosebank, Capo Town, who is 
an architect by profession, and treasurer and libraiian 
of the Capo centre of the Astronomical bociety of 
South Africa He has been engaged for some months 
in aweepmg for comets, using an 8 inch reflector which 
he constructed himself 

The comet is now in south declination 42", so it is 
out of reach of most northern observatones It is to 
be hoped that it will bo observed over a sufficiently 
long arc to determine the elements, especially the 
period, with great precision 

Akoon in the bOLAR Corona — In Nature for 
Feb 4, 1928, a letter by I M Freeman appeared , stat 
ing that a number of hitherto unidentified linos in the 
coronal spectrum had boon attributed to argon, and 
proimsing further details in a forthcoming paper This 
paper has now apjwared in the Agtrophyncm Journal, 
vol 68, p 177 'The investigation of argon was sug 
gested bv the f€u,t that three recurring differences of 
wave number betu een pairs of coronal lines agreed 
with the three chief term differences m the argon 
spectrum as mvestigated by Meissner Twenty two 
unknown lines of the corona are attnbuted with m«at 
plausibility to well known argon lines, while oombina 
tion lines of argon account for a further ten Transi 
tions from metastable states are not involved in these 
identifications, which is in accord with Fddmgton’s 
theories A possible test of these results lies in the fact 
that two different combinations give a line very close 
to the bright green coronal line, the separation being 
about 0 1 A , so that it should be possible at future 
eclipses to detect the doublet structure of this line 
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Research Items 


Excavations at Kish — Reports on the woik of 
the venous archseological expeditions in the helil at 
the opening of the new season are now beginning 
to tome to hand Among the more interesting of 
these is Prof Langdon s letter to the Timea of 
Jan 4, which deals with the work of the Uiiiveinity 
of Oxford Exiiedition at Kish, which lesumod work 
in November The first undertaking was to continue 
the attempt to secure an accurate and complete 
senes of archaeological stiatificatmns, which lost 
year had I’eached modem water level This has now 
been earned farther by hydraulic methoils down 
to virgin soil through three metres of wet earth A 
scientific classification of the various peiiods from the 
beginning of civilisation to the neo Babylonian period 
has thus been established The cavity extends to 

14 metres below the pavement of the temple of 
Nabunidus, dating to the end of tlie sixth century 
The water level has i iseii nine feet since the foundation 
of Kish Iho lowest stratum, now below water level, 
shows the monochrome and polychrome painted ware 
and the deep rod ware with some fine black wore and 
beautifully made incised black potteiy The fii-st two 
classes correspond to that found at Temdet Nasr, 
17 miles to the north east, which has been dated at 
3600 B c According to Prof Langdon, it is clear that 
the proto Suinenan people, who aie the real founders 
of Kish and the proto Sumerian cities of Mesopotamia, 
are really Elamites, and from the evidence now being 
obtainocl the foundation of these cities should be 
]}laced before 4000 n c Seven st€^;es of human 
history are to be observed in the stratification now 
laid bare at Kish 

Bmiis AND Envibonment -An intensive study of 
the vertebrate fauna of a small area adjacent to the 
Missouri River m Kansas, has enabled Jean M Lins 
dale to reach some general conclusions regarding the 
lelationship of birds to then environment {iVtlson 
Bulletin, September 1928) She discusses the dangers 
to which birds m the area are subjected, the influence 
of culture upon birds, and of bails ujxin culture, 
seasonal responses, relationship between species, and 
the changes which result from alteiation m the en 
vironment The interrelationships of the birds them 
selves are sketched in brief, and [apart from these it 

15 apparent that at almost every point a weighty 
factor is the presence of man, whether his interference 
bo directly for or against the birds, or be reflecteil 
indirectly in changes in the avifauna due to the spread 
of civilisation and consequent changes in the character 
of the coimtry side Her conclusions, which are simi 
lar to those reached by Ritchie in his study of the 
Scottish fauna, are, finally, that “ the area under dis 
cuBsion probably has a larger bird population than it 
had when it was entirely in pnmitive conditions A 
few large and conspicuous species are extinct, but 
many more are found now that were probably not 
present when the country was settled ” It is difficult 
to reionoilo this conclusion with the one prophecy 
made by the author ‘‘ with a greater utility of waste 
land and other resources, a point may finally be 
reached when the effect of man^s work m this vicinity 
will be to eliminate nearly all the bird sjiecies ” Surely 
this IS m direct contradiction with the observed 
premises, unless it be foreseen that the whole area is 
to be built over 5 

Origin of the Fauna or the West Indies — The 
origin of the West Indian fauna has been a subject of 
controversy, the alternative views being that the fauna 
No 3090, VoL 123] 


has been tlerived from the mainland by migration over 
one tune land bridges, or that the fauna is a chance 
assemblage which has found its way thither by dif 
ferent methods acioss the existing seas Karl Patter 
son Schmidt, m disiussini; tho ‘ Amiihibians and Land 
Reptiles of Porto Riio,” in a detailed monograph, 
comes down upon both sides of the fence (New Yoik 
Academy of Soieni es ht lontific Survt y of Poi to Rico 
and the Virgin Islaiiils, \ ol 10 Pt 1 1928) He con 
sidors that the Greater Antilles received then fauna 
fiom Central Ameiica probably in Eocene or even pro 
Ttrtiary tunes and that the uiiifonnitv of the faunas 
of the larger islands suggests that these were united for 
a time On the other hand he thinks that the Lesser 
Antillean fauna is derivetl from South America that 
It IS a genuinely foitiiitous one and that no land 
bridge has existed thiough this chain m Teitiary 
times The Porto Ruo fauna in jiarticular is simply 
an impoverished Greatei Antillean fauna, and its 
jicculiar chaiai ters are due to a process of extinction 
still continuing, to the isolateil position of Poito Rico 
at the eastern end of tho land mass, and to the dif 
ferentiation of tho Porto Rican forms, jiartly thiough 
isolation during post Pliocene times, and partly to the 
influeme of tho mountauia of Porto Rico as a centre of 
differentiation throughout 1 ertiary times, before island 
uinditions began 

Yolk absorption in a Squid — Di A Portmann 
and Miss A M Bidder {Quart Jour Micr Sci , Oct 
1928) describe observations on yolk absoiption in 
the squid Lohyo The yolk, large in amount, is 
contained in a closed yolk sac which" has no coimnimi 
coition wnth any other organ of tho body The sac 
IS divideil, like an hour glass, into an external and 
internal part both almost Hurroiinded by blood spaces, 
and there is a blood circulation between the embryo 
and the extei nal yolk sac bv which nutritive material 
18 transferred from the sac to the organs of the body 
Growrth of the arm musculature cuts off tho circulation 
to the external yolk sac, and at this time the yolk is 
jiassed from the outer to tho inner sac by regular con 
tractions of oircum oral muscles, so that the internal 
yolk sac occupies almost tho whole of tho body cavity 
During these changes the vitelline membrane of the 
internal yolk sac, hitherto extremely thin, thickens 
rapidly, and apparently is actively concerned in the 
transformation of tho yolk Tho increase in size of 
the internal yolk sac gradually brings tho vitelline 
membrane into close relations with tho livei and 
< auses the suppression of the intervening blood sinus 
(except at the jiostcnor end of the yolk sac), which 
for a time has transferred nutntive material from the 
yolk sac to the organs The part of the vitelline 
membrane in contact with the liver is different from 
the rest, and hero transformed yolk passes into the 
livor Absorption of the yolk results in decrease of 
themtemalyolk sac, which finally is almost surrounded 
by liver During this stage the liver has rapidly in 
creased in size, and that part in contact wnth the active 
vitelline membrane is clearly different from tho rest , 
and the authors suggest the liver is performing two 
functions, — that common to the whole organ, as m 
the adult liver, and another- -confined to the cells in 
contact wnth the yolk sac— the transformation of the 
yolk They suggest that the transformed yolk, mixed 
with the digestive secretion of the liver, passes to tho 
pancreas, wdiere it is absorbed into the blood stream 

Nombncxature of Genes — Breeding work with tho 
domestic fowl at the Ainkovo Genetic Station, near 
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Moscow, of which N K Koltzoff is director, led to 
the publication m 1926 of an extensive monograph in 
Russian with an English sumraary, on tlie genetics of 
fowls, wntten by Serebrovsky, Shivago, and others 
The results of this work are abstract^ by Dr L C 
Dunn in Jour Hered , vol 19, No 11 The work 
aims at an analysis of the different breeds of hens in 
terms of their genes Particular chapters are devoted 
to inheritance of the size of the red blood corpusclos 
and the catalase content, the genetics of growth and 
size, and of egg laying Another is concerned with the 
chromosome complexes In this work, Serebrovsky 
introiluoes a new system of symbols (first proposed in 
1921) which aims at producing an international 
method of naming genes, by which the same symbols 
will be used for the different groups of animals an<l 
also for plants The scheme is to subject every g^e 
to a decimal system of classification, by whicn it 
receives a number baaed on its moat oharacteriatic 
phenotypic character Genes are first divided into 
ten classes according to whether they are histological, 
physiological, colour characters, etc These are each 
divided into ten ^oups, such as intensifiers, inhibitors, 
modifiers, etc The numbers so obtained are trans 
lated into letters occonlmg to an arbitrary table, so 
that a pronouncable word of four or five letters will 
result Thus h/a refers to the gene for melanin 
pigment, and trage to the barring factor When the 
same system of naming is apphed to other groups, 
such as mammals or flowering plants, difficulties inav 
arise, but there is certainly much need for uniformity 
in the nomenclature of each group 

Forestby in Rwfdfn — In view of the importance 
of the world’s resources of soft timber and the tendency 
for the supplies to decrease, it is of interest to note 
that in an address on forestry m Sweden minted in the 
JoumeU of the Royal Socteiy of Aria for Dec 7, Prof 
E P Stebbmg stated that the annual cut does not 
exceed the increment in that country altliough fifteen 
to twenty jier cent of the areas felled annually are 
reforested by direct sowing or planting the lemainder 
are naturally legenerat^ At the same time, he 
pointed out that while timber cutting on a large scale 
18 in the forests favourably situated for access and 
transport, the mcromont is in yoimg woods which 
will not be available for timber for many years In 
the interior of Norrland and m Svealand, the ex 
ploitation of mature and over mature timber exceeds 
the increment In southern Sweden there is a shortage 
of older timber, but young forest is much in evidenc e 
Considerable progiess is l>eing made in reclaiming 
marsh, heath, ancl bog for forest land Tins is clone 
mainly by the State ancl the laiye tunbor companies 
but small proprietors are following the example thus 
set More than three thousand miles of forest drams 
were cut throughout the country in 1926, which gives 
some idea of the scale on which the problems of the 
forest lands is being faced Other aspects of Prof 
Stobbmg’s paper are of value in apphcation to the 
forest lands of Great Britain 

Experiments in Mountain BuitDiNa — Tho prob 
lera of ickelon folds and tho closely related phenomena 
of eujourato folded moiintams have been investigated 
by T A Link in a senes of expenraonts earned out 
in the geophysical laboratones of the University of 
Chicago {Jottr Oeol , np 626 638 , 1928) It was 
found that differential stress transmission in the 
honzontal plane, through ngid matenals bordermg 
incompetent beds, gave rise to en ichehm folds and 
arcuate systems, even though non rotational com 
pression was applied The same effects were produced 
in homogeneous matenals by applying rotational 
oompreasion That is to say, differential stress trans 
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mission in geological formations may result from 
lateral vanation in plasticity, ngidity, or competency 
in general It is shown that some of the experiments 
gave results comparable in tectonic structure with that 
of the Jura mountains The latter are interpreted as 
an arcuate system in relatively incompetent beds 
bordermg the outer edge of the competent NSgelfluh 
conglomerate through which the stresses from the 
Alps were transnutt^ 

Ore Deposits of Japan — For many years Prof 
Takeo Kato, of the Tokyo Imperial Umversity, has 
been occupied with an intensive study of the late 
Tertiary vulcanism and associated ore deposits of 
Japan He has usefully summansed the results of 
these researches in a contribution to tho Jap Jour 
Oeol and Oeog , 1928 Volcanic activity is repre 
sontetl by the characteristic succession (1) Rhyolite 
and associated tuffs , (2) pyroxene andesite and 

associated tuffs , (3) minor intrusive dykes of ande- 
site, jJorphyrito, etc Mineralisation took place 
reiieatedly in (1) and (2), and the ores are generally, 
though not always, cut by (3) Certain basalt dykes 
cut the whole senes and are of tho post Tertiary age 
The late Tertiary rocks are regarded as the denvatives 
of a jiaient magma cooling under plutonic conditions 
at a comparatively shallow depth, the mmerahsing 
solutions being the residual liquors expelled dunng a 
late stage of solidification The volcanic rocks and 
the ores are thus consanguineous, the parent of each 
being concealed in the depths, except locally, where 
crustal disturbances and erosion have been unusually 
active 

Seminoie Oilfield, Oklahoma — ^'rhis oilfield, one 
of the greatest the world has ever loiown, has attracted 
attention not only on account of a prodigious produo 
tion— 200,000,000 barrels to the end of June 1928 — 
but also for many important techmcal reasons 
Recent developments prove that no less than five 
separateoil poolsoocur in t his field, known as Soabnght, 
Seminole C'lty, Bowlegs, Little River, and Earlsboro 
A geological feature of note is that the maun producing 
horizon, the Wilcox Sand, is of Ordovician age, not 
younger PbIsbozoio, the case with the majority of oil 
fields in the Mid Continent region Some production 
w also obtained from the Hunter Lime, of Siluriaui 
Devonian age, principally m the Seabnght umt The 
Wilcox^Sand lies at depths rangmg from 4000 ft to 
4300 ft , according to well location , it yields an oil of 
gravity varying between 0 814 and 0 840 Drillmg 
j and production toolimquo in this field have recently 
been described by Mr G Heseldm to the Institution 
of I’otroloum Technologists, and, as might be antioi 
patoil, provided mut h mterostmg data, having regard 
I particularly to tlio size of the pools, rook conditions, 
oil and gas pressures, and general rapidity of develop 
mont Much of the drilling is by rotary drill down 
to deptlis of 3700 3800 ft , when 8i inch casing is set 
and dnIUng contmued with cable tools, this bemg 
practicable owmg to the comparatively low pressure 
of the oil in the sand Some idea of the mtensity of 
development can bo gleaned from an example of one 
well quoted by the author this took four days to 
oomplete the ng , five days later dnlhng oommenoed , 
in leas than fifteen weeks dnlhng was completed to 
4486 ft , 4100 ft of thus being mode m 60 days The 
dnUere work m what are known as ‘ twelve hour 
towers ’ and for seven days per week 'The greatest 
footage made in one ‘ tower ’ was 220 feet 

SurBROONDumviTY — rhe September issue of the 
Journal de Phyatque contains the address on this sub- 
ject which Prof de Haas, of Leyden, gave to the 
i rench Physical Society in May last mien a metal 
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such as mercury has its temperature reduced, its 
electncal conductivity increases m the usual way 
until the temperature is withm a few desroes of the 
absolute *ero-^ 2“ absolute in the case of mercury — 
when the conductivity becomes very lar^ Without 
any change of temperature, the conductivity may be 
reduced by the apphcation of a magnetic field in the 
direction of the current, and on withdrawal of the 
field the metal becomes ajj^n a superconductor If 
the field be withdrawn gradually, the superconductiv 
ity is acqmred in steps, and the steps occur at different 
fields in different parts of the conauotor The author 
ascribes this to the formation of filaments of atoms 
along which the electrons move freely, emd not to the 
presence of free electrons m the spaces between the 
atoms Superconductivity is brought about by the 
facihty with which the 2, 3, or 4 electrons of the outer 
layer of an atom can pass from atom to atom when the 
irregular movements due to temperature have been 
reduced 

Lightning and Ovbrhbad Electeio Power 
Lines — Tlie high pressure overhead systems which 
electricians are now using to convey electric jxiwer 
from their generating stations to their distributing 
stations have to be protected against the effects of 
lightning strokes by safety devices In the Weatinn 
hmiae Intematxoncu Journal for January, E Beck 
describes the methods being evlopted and the Mparatus 
used by the Westinghouse Company to find out the 
exact nature of the disturbance caused by a lightning 
flash m the immediate neighbourhood of an overhead 
high pressure power system The eximriments are 
being made in the Smoky Mountains of Tennessee, 
USA A special research staff is employed and 
elaborate instruments are used Tlie disturbanee of 
the voltage of the overhead system when a flash 
occurs acte on a Dufour cathode ray oscillograph and 
a photograph of the transient disturbance is obtained 
Radio receiving sets and a special form of relay which 
rings a bell are used for signalling the approach of 
a storm The photographic film moves with a velocity 
of 12,000 feet per minute It is found, however, that 
this 18 only suitable for the measurement of slow 
lightning transients In order to get a record of the 
more rapid effects, a rapid oscillatory motion is given 
to the electron beam Another instrument used to 
locate the position of the stroke is calleil the ’ osiso ’ 
It IS used to measure euicurately the time between 
the beginning of the oscillograph transient and the 
amval of the noise of the thimder as recorded on a 
him Two of these instruments enable the accurate 
position of the stroke to be found by tnangulation 
A special form of camera is also used, which enables 
a photograph of the entire horuon to be obtained 
It IS hoped in this way to find out the connexion 
between lightning strokes and the ensuing disturbances 
on overhead systems 

CiRctnr Breaking with Heavy Currents - The 
difHciiltios that have been experienced in switching off 
very large eleotno currents in circuits which contain 
an appreciable amount of mductance have led manu 
facturers to make many careful experimental re 
searches on the subject Since 1922 the Bntish 
Electncal Research Association has been experiment 
ing on ‘ circuit breaking ’ with special reference to the 
rupture of the arc A paper giving an introduction to 
these researches, by E B Wedmore, W B Whitney, 
and CEB Bruce, was read to the Institution of 
Electncal Engmeors on Deo 20 The expenments 
were earned out at the CarviUo power station at New 
castle Three special coses were considered when the 
separating contact pieces were immersed in oil In 
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the first case, the arc goes out m a bubble of gas separ- 
ating the oontaots In the second case both oil and 
gas are present together, and m the third case the 
whole path is filled with oil The last case is an ex 
ceedingly rare occurrence, and the second cose presents 
great difficulties, as it is almost impossible to deter 
mine the relative amounts of oil and gas present in the 
path of the arc Hydrogen is the prmcipal constituent 
of the gases produced by arcing m oil It was found 
that a relatively large proportion of acetylene was 
produced — m some cases it was as large as 30 per cent 
This IS much larger than that found by previous in 
vostigators, duo possibly to neglect of the fact that 
acetylene is soluble in water The breaking of an 
alternating current circuit simplifies the problem of 
how to prevent the arc restarting once the current 
has attained zero value Some interference with the 
arc 18 necessary during the flow of current Merely to 
increase the speed of separation of the contact pieces 
or to use nu^netic ‘ blow outs ’ is not necessarily a 
satisfactory solution It has been shown to be possible 
to rupture arcs in air, the current in which is approxi 
mately 7000 amperes m value and the potential differ 
ence across which is 6500 volts, with a single air gap 
only i inch m length 

Ignition of Fibedamp — The Safety in Mmes 
Research Board has lust issued Paper No 46 on the 
igmtion of firedanm by the heat of impact of rocks, 
written by M J Burgess and K V Wheeler The 
subject 18 an important one, because there arc a 
number of examples on record in which the heat or 
the sparks evolvM by fallmg rocks appeared to be the 
only possible explanation of certain mysterious colliery 
explosions The difficulty has been that hitherto there 
has been no definite proof that firedamp could be 
igmted m this way That proof is supphed m the 
present paper, in which expenments are dosonbed m 
which a block of sihoeous rook was pressed against 
a revolving wheel made of the same rook, and it was 
found that igmtions of firedamp could be produced 
comparatively easily tmder these conditions and that 
weak mixtures of methane and air oould be igmted 
more easily than rich mixtures It was shown that an 
expenditure of energy of less than 200 ft lb was suf 
fioient m some oases to produce ignition, and that a 
duration of contact between the rock surfaces of 
between fths and {ths of a second was sufficient for 
ignition The paper is a record of a very valuable 
piece of work, wmeh will no doubt tend to throw 
light upon one of the possible causes of colliery ex 
plosions 

New Method for Measuring Osmotic Pressure 
— The experimental study of osmotic pressure is a 
matter of considerable difficulty Apart from its 
importance in biology, a convenient method of 
measuring osmotic pressure would be of great value 
in the investigation of dilute solutions, and hence it 
IS interesting to note that a new method is desenbed 
by R V Townend in the Journal of the 4»nertcan 
Chemteal Society for November It can be applied 
to any non volatile solute m a volatile solvent, the 
solution and pure solvent being separated by the 
vapour phase, which acts as a diaphragm permeable 
to solvent molecules only The pure solvent is located 
within the capillaries of a porous plate and the liquid 
at the surfcuie of the plate is placed under a tension 
so that the normal cuiVature is altered and the 
vapour pressure reduced The rates of distillation 
from solvent to solution are measured under different 
tensions, and the osmotic pressure, t e the tension for 
zero distillation, is obtamed by extrapolation of the 
resulting curve 
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Annual Exhibition of the Physical and Optical Societies 


^PHE Imi>enal College of Science and Technology, 
London, was once more the aceno of the annual 
exhibition (the nineteenth) of the Physical and Optical 
Societies on Jan 8 9, and 10 The large number of 
visitors again testified to tlie widespread interest in 
the Exhibition on all sides, and its usefulness to tiade 
and industry was evident by the exhibits, bewildering 
m their number and variety, of the various sections 
The general arrangements were similar to those of 
last year, and congratulations must once more be 
offered to Mr T Martin as secretary, on the success 
which attendeil the Exhibition and to all those re 
sponsible in various ways for their imfaiting courtesy 
and helpfulness 

It 18 imjxiasible in a short description to do justice 
to every part of the Exhibition, and the only plan 
that can be followed, therefore is to mention, so far 
as jiosaible, some of the exhibits typical of recent 
developments m research and mdustiy 

In the Traile Section there were eighty two ox 
hibiting Anns Among their exhibits the following 
may be mentioned Messrs Baird and Tatlock, Ltd , 
the Sutton photometer bench and a pump with 
double acting pistons for aerating acjuaria tanlm, etc , 
its special attributes being its silent action and 
economy in use Bakelite, LUt , a now flaked fabric 
moulding material, particularly resistant to shock 
The Bntish Metallising Company, Lt<l , had an ex 
hibit illustrating the present and possible uses to 
scientific instrument manufacturers of their process 
of producing a metal film or coating firmly adherent 
to a nun metallic base, on which m turn a large lange 
of non ferrous metals m^ afterwards be plated to 
any desired thickness The Cambridge Instrument 
Company, Ltd , the Campbell A C Potentiometer 
(Larsen fyfie) , a modihod form of the photsielectric 
miorophotometer originally do\ eloped by Dr G M B 
Dobson, a new portable form of electrocardiograph, 
and other novelties The Edison Swan Electnc Com 
pany. Ltd various Ediswon battery eliminating de 
vices for wireless leceivers and other devices for 
wireless outfits, and a gas filled ret tifier for heavy 
currents for charging car batteries The Foster In 
strument Company the mtrascope, a new instrument 
for internal examination of tubes, boros, and othei 
enclosures in which by means of a novel optical 
system, examination of industrial structures can be 
made in the same way as with the cystoscope on the 
human body The Research Laboratories of the 
Gramophone Company Ltd a logarithmic recording 
galvanometer, by means of wlucn the electrical re 
sponso curve characteristic of a gramophone pick up 
can be obtained nhotographically and plotted auto 
matically with a logarithmic scale a demonstration 
of the vibrations of a membrane type loud speaker 
by means of lycojifshum powder aroused much in 
terest Messrs Hilgor, Ltd , Dr Jean Tliibaud’s 
grating sjiectrogefliph for the study of soft X ravs and 
of the extreme ultra violet, in which the ruled grating 
IS so placed that the incident rays fall almost tan 
gentially upon its surface , some samples of pure 
earths — sjiectroscopically standardised substances 
The Igramc Electnc Company Ltd , the transverse 
current microphone, the Phonovox electrical repro 
ducing eijuipment Messrs E Leitz, London, a new 
pattern ultra micniscope for the investigation of ele 
ments m Marconi’s Wireless Telegraph Com 

pany Ltd ,t%>/signal strength measiumg set with a 
wave range of 14 6000 metros , a tuning fork and 
thermostat unit for maintaining constant frequency 
in facsimile transmission The M L Magneto Byndi 
oat<<. Ltd , Coventry, the M L noise Comparator — an 
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instrument dosimed to give a quantitative measure 
for noises in industrial mechanism, a direct reading 
apparatus which requires no aural observation, and 
can be operated by an unskilled observer The 
National Glass Industiy, Dewar's flasks for liquid 
air, etc and vanous experimental glassware Negretti 
and Zambra, a now industrial tyj>e of ventilated 
hygrometer, a new recording ram gauge to overcome 
the difficulties of the self syphoning type Siemens 
Brothers and Co Ltd , distance thermometers of 
various tjrjies, the substantial construction of these 
being of particular note H Tinsley and Comiiany, 
a portable electnc hannomser imder the patent of 
Prof Miles Walker Messrs Beck, vanous new micro 
scopes, including the No 22 metallurgical microscope 
Messrs Carl Zeiss London, Ltd , a hand sugar re 
fractomoter, and refractomoter for the oil and sugar 
industries Messrs Bellingham and Stanley, Ltd , 
showed a new raoilel critical angle refractometer, 
quartz spectrographs, etc 

In the Research and Expeninental Sci tion there 
were sixteen groups of exhibits illustrating recent 
phjsit al research The Brown I irth Research Labora 
tones hod an interesting demonstration of dyo<l fabrics, 
showing in a striking manner the different tints of 
colour obtained when using container vessels of en 
amelled iron (taken as sfanilard), copper, iron, nickel 
lead, and Filth ‘ staybnte ’ steel Among other 
examples of the applications of photoelectric cells 
the Reseaich Laboratoiics of the General Electric 
Company showed an apparatus for the detection of 
dust or smoke in air or gases The National Physical 
Laboiatoi-v supplied eleven exhibits among which 
may be mentionml Di D W Dye’s interfeiometer 
for the examination of the modes of vibr^tjiOA of 
piozo electric quartz plates , hy means of this appara 
tus the mteiterenco fnnges are disturbed by the 
vibration of the quartz plates and the whole area can 
be mapped into its nixlal and antmodal jiarts , and 
a beat tone oscillator as a low and telephonic fre 
qucncy souice of good wave form and constant output 
for testing purposes , a liigh temperature resistance 
furnace and electnc radiator by Dr W Rosenhain 
and Mr W E Pry thorch, in which the heater elements 
are of particular note , a method of measuring flame 
ten^rsture hy spectrum reversal by Dr Ezer 
Gnfhths and Mr J H Awbery The Air Ministry 
Section of the Meteorological Office had five exhibits, 
including a sky photometer and an electneal wind 
direction roconler Prof E W Senpture of Vienna 
showed a giaphic apparatus for the registration of 
speech and the strobilion, an apparatus for rendenng 
the frequency of the voice tone visible Dr J H 
Vincent showed some expenments m raagnetostrictive 
oscillations at audio ancf radio frequencies 

In the section devoted to lecture and instructional 
experiments m physics, Mr S R Humby gave some 
beautiful demonstrations of expenments by means of 
a modified Tyndall apparatus, showing that the laws 
of reflection of light hold accurately for sound — 
illustrating Lloyd’s single mirror fringes, Lippmann’s 
stationaiy light waves and other effects Messrs 
W and T Avery^ Ltd , Research Department, had 
a number of exhibits illustrating the mechanics of 
the freely suspended beam and of linked weighing 
mechanisms Other exhibitors in this section were 
Mr J E Calthrop, Dr R 8 Clay, Mr C W HanseU, 
Dr L F Richardson and others of Westminster 
Training College, Dr G D West, and the Physics 
Department of the Wigan and District Mining and 
Technical College 

The Historical Section again provided in oppor- 
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tunity for a survey of past development m sctenee, 
ail the more striking for being placed near the exhibits 
of such modem developments as those of the Igranio 
and Gramophone and other companies The ei&ibits 
included some examples of scientific instruments to 
illustrate the work of a sonos of London instrument 
makers in direct succession from Christopher Cock 
(seventeenth century) to Elliott (nineteenth century), 
contnbuted by Mr T H Court, among which may be 
noted Robert Hooke’s own microscope , photographs 
of the onginal apparatus used by Alessambxi Volta 
m his researches of 1763-1819, exhibited by Mr 
Robert W Paul , and some early and primitive time 
measuring devices ( ontnbuted by the Hcionce Museum, 
from early Eg5^tinn water clocks to a seventeenth 
century turret clock from St Giles’ Church Cainbiidge 
The discourses once more attracted keenly mtereated 
audiences, whose apjireciation was obvious That on 
the first evening was delivered by Prof F Lloyd 
Hopwood, whose subject was “ Expenments with 
High Frequency Sound Waves ” He made use of a 
quartz piezo electric oscillator, tho crystals being cut 
in the form of circular disiji with their plane faces 
parallel to tho optical axis and at nght angles to an 
electric or binary axis This method of producing 
vibrations is due to Prof Langevm, of Pans, and 
many practical applications of it have been made 
both in peace and war Ihe quartz discs were im 
morsod in transfonuer oil contained in glass tanks, 
suitable arrangements being made foi producing both 
horizontal and vertical beams of soiinu The method 
used in connexion with a horizontal beam was due to 
Prof R W Boyle, and exemplified stationary waves 
(obtamod by reflection and rendered visible by tho 
strisB formed in duitt lying on a horizontal sheet of 
glass in tho path of tho beam), interference patterns, 
ilefrootion eftoote , attenuation (observeil by bringing 
into action the frictional dissipation of energy due to 
the viscosity of the oil vibiating m a confined space, 
achieved ipiite simply by supjxirtmg a second glass 
plate almost in contact with the fir s, pressure of 
sound radiation, shown by moans o Langevin’s 
acoustic radiometer Some biological effects brought 
about by the agency of ultra sonic sound waves wore 
then (lesenbod and illustrated by means of slides — 
a beautiful example being the segregating of tho 
chloroplasts in tho fresh water plant Nitetta By 
making use of a vertical beam of ultra sonic waves 
some experiments wore shown illustrating phenomena 
not usually associateil with sound These dofiend on 
the effect of pressure due to radiation on the surface 
of oil, which is strikingly shown by the formation of 
a mound of oil which erupts drops like a miniature 
volcano By plunging vessels of appropriate form 
into this moimd, vibrations of great intensity are 
coramimicated to tho walls of the vessel or through 
the walls to liquids contained in them By these 
means it is possible to show cavitation m water, 
the vaporisation of benzene transverse vibrations i 
of a solid by the pattern proilucod in a test tube I 


dusted with lycopodium powdei , and the calorific 
effect by meltmg a wax ball, which can be made to 
simulate the descent of a time ball 

On the second evening, Mr Coiuad Beck discoursed 
on “ Lenses ” The Greeks, he said, at least as early 
as 430 B o , learnt that a piece of glass with curved 
surfaces could be used as a burning glass, and the 
derivation of the wortl ‘ focus ’ is from the word 
meanmg ‘ altar ’ or place of fire Text books treat 
the focus as a geometric jioint formed by light entering 
the lens as a parallel beam This is incorrect and 
leads to misconception The focus of the ancients 
was a finite spot and not a jiomt Mr Beck said that 
the way to understand the action of a lens is to study 
how it produces an image, for which thiee processes 
are necessary the firoduction of an image of a spot 
m the centre of the object on the axis , the direction 
of the axial rays from spots on the object away from 
the axis , and tho oxammation of a complete bundle 
of rays from the marginal spot on the object The 
GaUilean field glass, telescopes, periscopes photo 
graphic and projectmg lenses were discussed, and the 
study of the Gauss theory for the invention of new 
and onmnal tjqies of instruments was advorated 
Mr Be^ considers that great attention should be 
jiaid to the rnoni olemoiitary principles of image 
formation before the questions of the conectiOn of 
aberrations or the considerations of diffraction are 
investigated 

The lecture on the third evening, entitled “ Some 
Colour Problems m Photo Engraving,” was given by 
Mr A J Bull and dealt with the effects in throe 
colour printing of errors m the soloijtive absorption 
of the three colour ‘ filters ’ and printing inks Ex 
Iienments were shown in which white light was imi 
tated by sujierjiuHing t ho colours tiansmitted by three 
colour ‘fiitois’ and it was shown that to obtain a 
white a larger area of blue filter is required than green, 
and a larger area of green filter than red — blue green, 
red being the orcler of their increasing transparency 
The colours obtainable aie, however, fairly pure and 
close to theoretical reijuirements, so that screen plate 
processes give colour photographs which are fairly 
accurate as to colour but much lower m tone TTiis 
was shown by examples with the Lumi6re Autochrome 
ilate The ideal double colours which are desirable 
or the purposes of printing were shown by optical 
superposition of red and giocn images to obtain a 
yellow pnnting colour, green and blue images to 
obtain a ‘ blue ’ pnnting colour, and blue and rod 
images to obtain a magenta or ‘ rod ’ printing colour 
These were oontiasted with the colours of inks actually 
obtainable and the inaoeuracies introduced were 
shown These take the form of darkening blues 
anil greens and a loss of reflected blue light with 
purples and pinks Tho methods useil for retouch 
mg were mdicatied , in half tone work the skill of 
tho colour etchers is such that excellent colour 
prints can be obtained by them from monoolirome 
onginals Kathleen E BinoHam 


Annual Conference of the Geographical Association 


rPHE annual conference of the Geographical Associa 
tion was held at the London School of Economics 
on Jan 3-5 In addition to the usual business 
meetings, and some discussions on special problems 
of the teaching of geography, there were public lectures 
on some recent research work , and the chief part of 
the presidential address was also concerned with geo 
naphuoal investigation The president. Sir H G 
Lyons, gave a ooncise review ol the year’s activities 
and then indicated the vast mass of material now 
available for geographical study in the reports and 


maps of the many national and other surveys now at 
work, and some of the difficulties of access to this 
material He suggested that the Association should 
seek the oo operation of other interested societies in 
attempts to obtain some satisfactory classification of, 
and readier access to, thisimaterial 

Of the four mam papers,* three dealt with human 


Natural Snvtroaraent related to Human Activity In tl 
North America, by Dr f W Bryan, Ihe Balance of Urmn ana n 
” ■ ■■ i» by Prof C B Faivcett On Ungulatlo Frontlera In 

b of German Speech by*Dr Vaughan Comiib 
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^graphy and only one with a purely phyaioal prob 
Wi IluB la a reversal of the proportions which held 
good in moat geographical work even a few years ago , 
surd it marks the extent to which geographers are now 
attempting to investigate their central problem of the 
relations of man to his environment and hia modifioa 
tiona of the natural environment Dr Bryan gave a 
vivid account of the cultural landscape of rural 
central Illinois as it is to day, after more than half 
a century’s work by a population of skilled agncultur 
tats, under favourable physical, political, and economic 
conditions, has made that area the heart of the Com 
Belt Here the first settlers, coming from the wooded 
regions of Western Europe or the Eastern States, 
chose the forested bottom lands as the most fertile 
and left the treeless praino untouched , though their 
choice was also influenced by the fact that they were 
dependent on the nvers for bulk transport m the pre 
railway period But the soils of the open prairies, 
fertili^ by the humus accumulated from the annual 
sod of many centuries and retaining their fertihty 
better than the soils of steeper slopes and wetter 
bottoms, where also tree growth gave a less quantity 
of humus, are better than any of tne other soils except 
annually renewed river alluvium , and so the praines 
are now the richer farmland The com belt is by no 
means a one-crop area, like so much of the cotton belt 
and some newer parts of tlie wheat region to the 
north west The com (maize) is usually grown for 
two years of a four year rotation on the best soils and 
one year m three on other soils The speciahsation 
of farms m the use of the corn for sale as giam, or for 
feedmg dairy ot beef cattle, or swine, is determined 
mamly by the relative transixirt facilities for the more 
or lees rapid disposal of their produce by rail to the 
cities 

A oontrast to this account of a modem adjustment 
to a particular type of environment was furnished by 
Dr Cornish’s study of the borders of German speech 
I’he author’s thesis was that these borders were, for 
the most part, fixed at the time when Christianity was 
adopted by, or imposed on, the several peoples con 
oemod , that the Church estimated carefully, and 
usually accurately, the territorial limit^of the languages 
m use by its converts, and adapted its orgeuusation of 
bishoprics and arohiepiscopal provinces to those limits, 
and further, that through this organisation the Church 
did much to stabilise the boimdaries which it had 
adopted and the languages which it recognised and 
helpeil to develop Thus, on the whole, the boimdaries 
established from the fifth century (in the west) to the 
thirteenth century (in the north east) remain to day 
The thesis was illustrated by iletaileil studies of 
the linguistic borders m Belgium, Alsace Lorraine, 
Switzerland, Tirol, Cannthia, Bohemia, Poland, and 
Slesvig 

The third paper, by Prof C B Fawcett, was on 
examination of a particular problem of the distribution 
of population The differences of classification m 
various censusos make it impossible to obtain close and 
trustworthy comparisons of the proportions of urban 
and rural populations in many oountnes According 
to such census returns, the urban population ranges 
from 10 per cent of the total in India to 70 per cent 
in England, and from 3 per cent in Assam to more 
than 90 per cent m the soutnem states of New England 
Such numerical comparisons are only possible for 
part of the last century and for the more advanced 
ooimtnes The maximum numbers of the urban 
population are fixed by the surplus food produced by 
the rural population, m any self contained region and 
m the world as a whole, and the piossibiiity of trans 
porting that food to the towns As a result of the 
improvement of the tools and technique of agriculture. 
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and of transport, during the last two centimes the 
urban population is now more than half of the total 
in most of the lands of western oivihsation These 
improvements act m two ways, first by reducing the 
number of workers required to cultivate a given 
quantity of any crop, and second by enabbng almost 
the industries other than agriculture to be concen 
trated m the towns A study of the numbers of the 
agricultural workers and the proportions of home- 
grown foods in Great Britain led to the estimate tluit 
under the conditions of this country the rural popula- 
tion, not mcludmg therein urban workers resident in 
rural districts, should number at least 26 per cent of 
the whole population to make the country self 
supporting m regard to its principal foodstuffs 

Prof Sfiloh’s lecture was accompanied by a number 
of magnificent photographs of Alpine scenery illus- 
trating the existence of several comparatively plane, 
though much dissected, surfaces, which he termed 
‘ flats,’ at various altitudes in the Al^ He compared 
these with similar land forms in the Bntish highlands, 
and appealed for comparative studies and co operation 
m the task of investigating the ages of these ‘ flats ’ 
and their relations to different stages m the uplift of 
the Alps and to glacial and mterglacial nenods 

These papers will probably be published in full m 
early numbers of Ueography, the magazine of the 
Geographical Association, which is to bo issued as a 
quarterly from now on 


University and Educational Intelligence 

Applications are invited by the committee of the 
Royal Society and the University of Sheffield ap 
pointed to administer the Sorby Research Fund, for 
the Sorby research fellowship, value £600 per annqm 
and tenable for five years Particulars may be 
obtained from the Assistant Seoretaiy of the Royal 
Society, Burlington House, London, W 1 

In the recent Report of the National Fuel and Power 
Committee it was stated tliat the most economic use 
of fuels IS largely dependent on a highly trained 
personnel With this in mmd, the Governors of the 
Sir John Cass Technical Institute, Aldgate, E C 3, are 
extending their existing courses in fuel technolo^ by 
an advanced and postgraduate course on ‘‘Coal 
Carbonisation,” anil the inaugural lecture will be 
delivered ly Dr F S Sinnatt, of the I uol Research 
Board, on Jan 28 at 7 f m Admission to this lecture 
IS free 

Neobo universities and colleges in the United States 
of America have six tunes as many students as they 
had ton years ago This very striking growth is one 
of the developments brought to light by a oompre 
hensivo survey of 70 institutions for tlie higher educa 
tion of negroes recently completed by the United 
States Bureau of Education It means that the negro 
universities and colleges have been growing three 
times as fast as the o&ers Their aggremte annual 
income increased in the same period nearly fourfold 
Even now, however, their students constitute only one 
sixtieth of the total number of university and college 
students in the United States, and their incomes 
amount to only one fiftieth of the aggregate incomes 
of all such institutions Although there has been a 
correspondingly rapid increase in the number of 
negroes entering the professions for which preparation 
can be had onlv in institutions for higher education, 
the number of negro doctors, dentists, architects, 
engineers, etc , is still wholly insuiBoient to provide 
all the professional service required by the negro 
population 
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Calendar of Patent Records 
January ai, 1630 — The first patent to contam a 
direct proposal to raise water by fire was granted m 
England to David Ramsey, one of the grooms of the 
Privy Chamber, on Jan 21, 1630 The pa,teat recites 
a number of devices of which Ramsey claims to be 
the inventor, amongst which are to raise water 
from lowe pitts by tfe , to make any sort of mills to 
go without the helpe of wmd waite, or horse , to 
make boates shippes and bargee to goe agamst 
strong winde and tyde , to rasrse water from low 
places and mynes and coale pitts by a new waie never 
yet m use No record of the details of these mven 
tions IS however, available 

January 33 1798 — Chlorine was first suggested as 
a bleaching agent for cotton goods by the French 
chemist BerthoIIet, and was so used by James Watt 
and others, but the estabbshment of the industry is 
mamly due to Charles Tennant of Olasgow, who 
uatenteil his process for absorbing the gas m lime on 
Jon 23, 1708 The patent was revoked four years 
later on the ground that Tennant was not the true 
inventor but a second patent granted to him m 
1709 for the production of bleaching powder by 
impregnating slaked lime m the dry state with ohlorme 
was more successful, and Tennant’s works at St 
Rollox Glasgow, became the largest m the world 
January 33, 1849 — From the middle of the eighteenth 
century onwards many proposals were made for the 
coking and mdustrial utilisation of peat, but the first 
large peat distillation factory was started by the 
Irish Peat Company at Kilberry, Co Kildeu’e Ireland, 
to work the process invented by Rees Reece, for 
which an EnghaJi patent was granted to him on 
Jan 23, 1340 The process created great mtereet, 
and a (lovemment Commission was appomted to 
investigate its possibilities, but the factory was com 
Iielled to close down a few years later 

January 34 , 1578 London was given its first water 
supply by Peter Morris who was granted a patent for 
21 years fur hts engine for raising water, on Jan 24, 
1578, and later obtained permission from the City 
Corporation to pump water from the Thames mto 
the C ity by means of water wheels placed in the arohee 
of London Bridge and dnven by the tide The 
installation, completed m 1582, and enlarged from 
time to time the addition of further water wheels, 
furnished the City with water for 240 years, and only 
came to an end with the demolition of the old bridge 
m 1822 

January 34, 1730 — An important event m the 
history of chocolate makmg was the patent granted 
to Walter Churchman of Bristol on Jan 24, 1730, for 
an mvention desoribod as a new mvention and 
method for the expeditious, fine, and clean making of 
chocolate by an engine driven by a water wheel ’ 
The exact process was kept sec ret, but on Churchman s 
death the ousmess was purchased by Joseph Piy, and 
thus became the starting point of the well known 
firm of J 8 Fry and Sons The water wheel was 
replaced by a Watt steam engme before 1798 

January 36, 1796 — E T Jones, accountant of 
Bristol, was grant^ a patent on Jtm 29 1796, for 
his ‘ new mvented spe^y and effectual method or 
plan for detecting errors m aoooimts of all kinds, and 
whereby such acmoimts will be kept and adjust^ in 
a much more regular and concise manner thim by any 
other method hitherto known The patent would 
not presumably have stood the test of an action in 
the courts, but it no doubt served as on exo^ent 
advertisement for the pam{^et explaining bis systou, 
which Jones issued, with a hoenoe to use it, at the 
price of one gumea 
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Societies and Academies 

Pabis 

Academy of Sciences, Deo 10 — Maurice Hamy 
A consequence of a property of diffraction by a oircuUr 
anerture — Charles Moureu, Charles Dufraiase, and 
Maniu Badoche Autoxidation and antioxygen action 
(33) The catalytic properties of antimony, bismuth, 
and their derivatives, and of some vanadium den 
vativee The experimental results are summonsed 
m eight diagrams T^e catalytic properties of 
vanadium compounds were very marked Cayeux 
The existence of fresh water spongolitlis m the Oard 
coal basm The silex of Doiilovy is composed of 
spongoliths, exceptionally nch m spicules, and proves 
the existence of fresh water sponges at a very remote 
penod — Gabriel Bertrand and Boje Benzon The 
proportions of zinc in plants used for food The leaves 
of plants contam zinc in amounts which increase with 
the proportion of chlorophyll present Bulbs (garhe 
onion) and seeds contam the highest percentages of 
zmo — Riquier A problem rolatmg to the partial 
differential equation “ /(* W) — J**" 

Baptiste Senderens The catalytic dehydration of 
alcohols by alkaline bisulphates Several dehydrations 
hitherto carried out with potassium bisulphate can 
be effected with greater facility with sodium bi 
sulphate Details of the preparation of cyolohexene 
from cyclohexanol are given — Charles Nicolle Charles 
Anderson, and Jacques Colas Belcour The expert 
mental adaptation of recurrent spirocheetes to species 
of Omtthodora other than those which transmit them 
m Nature The necessary conditions for success in 
these experiments are that nymphs must be used 
since although mlults can be infected they are in 
capable (with rare exceptions) of transmitting the 
spirochsotes by their bites, and to utilise for the 
mfeotmg meal an animal the blood of which is rich 
in spirochetes -—barge Bemstem was elected Corre 
mondant for the Section of Geometry —Paul Delens 
The calculus of spherical operations — Marcel Vasseur 
The deformation of a surface with a conical conjugated 
network —Pierre Rivet The cuntaut of skew curves 
and of surfaces - Mandelbrojt A generalisation of a 
theorem of M Hadamard — Florin Vasilesco The 
nature of irregular and regular jioints and their 
distribution on the frontier of a domam — Belzecki 
Some oasee of equilibniim of elasticity of a rectangular 
prism — D Pompeiu A formula generahsmg Cauchy s 
integral and its mterprotation in hydrodynamics — 
Henri Bdnard Alternate vortices and the law of 
dynamic similitude — G P Arcay Ihe mfluenoe of 
vibrations on the rate of chronometers Vibrations 
bring about a change m the rate of the chronometer, 
usuiuly a retardation and part of this change m rate 
IS permanent The results of the expenraente are 
mven m detail — Josef MikuliS Mohr The law of 
frequeuciee of the velocities of stars and the relation 
between the absolute magnitude and absolute velocity 
for O type stars The distribution of the frequencieu 
of the absolute velocities of these stars, found by the 
author for 510 stars, is m agreement with the law of 
Adams, Strdmberg and Jay, resulting from the study 
of typo K — R Jarrj'Desloges The penod of the 
planet Venus The figure deduced is 23 hours 53 
nunutes, but this reenut is approximate only, smee 
It imphea no change m the markings on the plemet 
dorms a terrestnal day — B Pierrot OsciUators with 
very wort waves — G Grcnet The Hughes uduebon 
balance for the detenmna^on of the susceptibility 
of rocks By the usC of the methods and oppiuraitus 
of gprelees tdephemy* thdeehSitiveness of the Hughes 



114 


NATURE 


[Janttaby 19 , 1 ^ 


induction bnlanoe can be increMed to a marked extent 
The apparatus requires some tedious preliminary ad 
justments, but onoe set up, the determmation of the 
mametisation coefficient of a rock can be completed 
in five nunutes — Paul SoleiUet The tlieory of the 
polarisation of light omitted by fluoreeoeaioe — MUe 
Jacqueline Zadoc-Kchn The refractive indioee of a 
mesomorphic subetamoe in the solid state Details 
of the measurements of the three prmoipal refractive 
mdioee of crystals of para azoxyanisol From the 
results, this is one of the most strongly doubly 
refractive substances known — R Coustal The per 
mmient lummescence of oei-tain crystallieed salts of 
uramum Uranium salts have a famt permanent 
lummosity visible only after the eye of the observer 
has been in complete darkness for thirty mmutes or 
longer The effect is shown most strongly by the 
sulphate the nitrate rather less Metate and other 
salts much less The explanation is based on energy 
derived from the radioactivity of the uranium — 
Pierre Auger The directions of enuasion of the 
photoelectrons — A Boutsric and M Dolsdilhe The 
eleotrosmosis of mixtures of electrolytes — Pierre 
Johbois and Pierre Montsgne A rapid method of 
oaloiilation of homogeneous dissociations Apphoation 
to carbon dioxide A graphical method is described 
and illustrated - Ldcorchd and jCvlnet Study of the 
meohamsm of the stabilisation of nitroglyoerol 
powders by diethyldiphenyluroa As soon as the 
pOwder becomes acid, the nitrous acid formed is 
absorbed, giving ethylphenylnitrosamme the latter 
can be readily determined by a colour method based 
on the reaction with a na^thylamine and hydrochlono 
acid — Albert Porteviq The action of sulphur dioxide 
at high temperatures on glaeees and basic rooks and a 
probable origin of sulphate mineral sprmgs Sulphur 
dioxide, even when diluted with other gases, at high 
temperatures attacks basic rocks and glasses super 
fioially, forming the sulphates of the alkalis and 
alkalme earths The attack is selective, as m spite 
of the low proportion of sodium m the rocks attacked, 
the deposit consists mainly of sodium sulphate — 
J Fallot The northern limit of the subbotio over 
thruate between Sierra Sagra and Rio Segura — L<on 
Moret The extension of the strata oontaming 
HemUherntea and phosphate m the southern slope 
of the Marrakech Atlas (Morocco) — Aug Chevalier 
The origin of the Imbma wood (Brazilian walnut) of 
Brazil and the biology of the producing tree, Phoebe 
peyroea, belonging to the Lauraoese family — Pierre 
Dsngeard The favourable action of potassium iodide 
on lodovolatilisation The emission of free lodme by 
oertam alg«a is increased by treatment with sea water 
containing a small proportion of potassium iodide 
m solution — Paul GuSrin Hydrocyanic acid m lotus 
A discussion of the amount of hydrocyanic acid present 
m varieties of Lotus, with reference to possible dmiger 
as fodder — Serge Youndvitch The energetics of the 
ocular movements — G Hamel and J Feldmann 
The geo^aphical distribution of the Fuoaceaa and 
Lamtnarta on the western ooaste of the Ibenan 
pemnaula —A Megnan and A Sainte-LaguS The 
experimental determination of the reaistanoe to the 
forward motion of fishes The reeulta of a kme 
matographic study givmg true velocities — S Pesternak 
A now organic phosphorus compound in the red blood 
corpuscles The new compound la probably a di 
phosphate of a ketotnoxyadipio acid — 'Y Manouelian 
and J Vials The spinal marrow, the bulb, the 
protuberance, and the parasite of hydrophobia — 
Bt Burnet, P Dursnd, and D Olmar Maramlles 
exanthematio fever is absolutely distinct from exan 
thematic typhus fever The MarseiUea fever does not 
*^ve immunity against typhus (m the ape), atidaoquired 


immunity against typhus does not prevent ttie 
developramt of Marseulee fever, thus proving that the 
two diseasee are distmot — Camille Nacbet A nerw 
arrangement for the simultaneous registration of three 
selected images for the production of photographs in 
colour 

Genbva 

Society of Physics and Natural Hiitory, Nov 8 — 
Pierre Dive The existence of a permanent nfpjoae of 
rotation m a heterogeneous fluid with elhpsoidal 
stratification The author completes m follows a 
proposition previously enunciatM Whatever may 
be the law of variation of the flattening of the layers, 
there exists a permanent regime of rotation which 
mamtains the fluid m its initial stratification except 
perhaps in two extreme oases Except for this, none 
of the earher conclusions requires modification — 
Rolin Wavre The lines of force of the field of gravity 
Contmmog his earlier work, the author deduces two 
new propositions (1) If m a portion of a fiuid the 
surfaces of equal density are parallel they have also 
a mean constant curvature (2) If the tangent to a 
line of force of the field of gravity is stationary at a 
pomt, the mean curvature of the surface of equal 
density passing through this pomt is equally stationary 
there — Fernand Chodst The rftle of plants m the 
atmometrio equilibrium of their phyllospheres New 
atmometno researches made at the Linnaeus alpine 
garden show that each plant association creates for 
itself a speoifio atmosphere, the phyllosphere It is 
the some for each plant The author gives measure 
mentewhich express the contribution of different plants 
m the phenomenon of inhibition of the transpiration 
of the soil by the herbaceous oovonng 

Nov 22 — A Borioz Ihe volumetno estimation of 
gold m electrolysis baths Durmg electrolysis, the 
concentration of the bath dimmishes and it is desirable 
to have a method of determination which is both rapid 
and of sufficient accuracy The author has adapted 
Jiipner’s method (reduction of the gold m solution 
by a ferrous salt and titration of the excess of the 
latter with 0 6 normal permanganate) to the case of 
baths oontaming impuntiee, suon as salts of bismuth, 
antimony, etc — E Joukowsky Some observations 
on the phreatic waters of the Genevan plateau The 
author has proved for two pomts of the same phreatic 
sheet, situated at a depth of about 26 metres, that the 
level of this sheet is always comprised between that of 
the lake and that of its outlet The curves traced 
durmg several months show that the precipitations 
have no mfiuence on the level of the deep waters 
Variations in the level of the lake and previously 
of the outlet, on the contrary, are felt alter a log 
of several days — Sw Potternsk A new organic 
phosphorus compound of the red blood corpuscles 
f^l^8umg his reeettrohee on the blood oorpusoles 
of the horse, the author has been able to isolate m 
addition to the di and monophosphate of I glyceno 
acid, a new dextrorotatory pnnoiple, the diphos 
phate of a ketotnoxyadipio acid, reducing Fehlmg’s 
solution This product is oertamly related to hexose 
diphosphono acid and probably represents an mter 
mediate stage m the course of the elaboration of lactic 
acid m the muscle and m other tissues 

Syskbt 

Royal Society of Kew South Wales, Sept 6 — C A. 
SuMotiilch, W Clark, smd W A Grelg Geology of 
Port Stephens The area dealt with is situated im- 
mediately to the south of Port Stephens The rooks 
occurring here belong to the Kuttung Smee, a sub- 
division of the Carbomferous formation Much of the 
Kuttung Senes throughout the area is hiddMi under a 
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numtle of roomt aUuvian and blown sand, but the 
outorope whioh do oOour oonaiBt mainly of igneous 
rooks (lava flows) These Kuttung lavas fall into three 
groim as follows (a) Andeeitea , (6) tosoamtes , and 
(o) rnyolitee The andesites occur near the base of the 
smes, and have associated with them coarse con 
glommtee , the tosoanites form a very thick senes of 
nows upwards of 1000 ft in thickness With the 
rhyohtes is associated a thick senes of sedunentaTy 
strata consisting mainly of tufls and tuffaceous con 
glomerates, but oontaming also thm beds of oherty 
shales oontaming fossil plants {Rhaooptoru, etc ) 
These facts mdioate that the distnot suffered from 
mtense volcanic activity during the Carboniferous 
penod — R H Cambage The outbreak of springs m 
autumn During drought tunes it is not uncommon 
to hear of the outbreak of spnngs m New South Wales 
between February and June, this has nothing to do 
with the droughty conditions, but is the result of 
diminishing evaporation These spnngs usually come 
from swamps, and often stop running durmg the hot 
weather owing to the whole of the moisture on the 


distance of 262 yards during the afternoon while it 
18 m shadow, and at night, but late in the forenoon, 
owing to evaporation while it is fully exposed to the 
sun. It can only roach a distance of 160 yards The 
outbreak of sprmgs has no beanng on the duration of 
a drought 

Oct 3 — W F Blakely Description of three new 
Euoalypts and one new Acacia Two of the now 
species of Eucalyplut are strmgybarks, the other 
Mlongs to the Henuphloua group and is allied to the 
broad leaved peppermints The acacia is an interest 
mg alpme species with afflmties to A podalyruefoUa 
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Scientific Research and Tropical 
Development 

I N the three previous reports on the Colonies 
for which he was either wholly or partly 
responsible, Mr Ormsby Gore had perforce to deal 
at length with constitutional and pobtical issues, 
questions of land tenure and other land problems, 
and labour problems But the constitution of 
British Malaya is not at present a subject of contro 
versy , the constitutional and political problems of 
Ceylon have been dealt with specifically by the 
Donoughmore Commission and the constitution of 
Java, a Dutch Colony, is obviously not a matter 
upon which a British Minister should be expected 
to express opinions Apparently there are no 
difficult land or labour problems in British Malaya 
and Ceylon Consequently, in his report on British 
Malaya, Ceylon, and Java (Cmd 3236, H M Sta 
tionery Office, 1928 , 4s fid ), Mr Ormsby (iore 
IS able to deal exhaustively with the subject nearest 
to his heart, the application of science to those 
public services upon which the physical health and 
the i^ealth and intellectual progress of commumties 
depend 

It must be confessed that in this report he shows 
himself far more critical of the attitude of local 
governments and non official Europeans towartls 
their problems than in any previous report This 
can be attributed to the fact that he bnngs to bear 
upon these problems the knowledge and experience 
he has gained by his visits to other colonies, and 
the contacts he has made with scientific workers, 
educationists, and techmcians throughout the whole 
Empire During the past five joars he has served 
on every government committee set up m Great 
Britain for the furtherance of education, public 
health, and scientific research m the Empire, and 
he has thrown himself whole heartedly mto the 
work Probably no public man, certainly no 
Minister of the Crown, has ever had such oppor 
tunities for making himself personally acquainted 
with the tasks confronting workers in these three 
important fields of endeavour, and the workers 
themselves Small wonder that his grasp of the 
essentials of tropical development has developed 
or that his cntical faculty has been sharpened 
There is evidence that the white community, m 
Malaya at least, is not altogether satisfied with the 
results of Mr Ormsby Gore’s visit He has dis 
covered too much twid been too outspoken a critic 
to earn popularity Business men m Malaya are 
probably like business men everywhere^ uyiiluied 
to attribute their successes to their own brains and 
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initiative and all their failurea to the government , 
at one moment to cry aloud to the government for 
protection, at the next to curse the government for 
its interference , to beg for government assistance 
in their various enterprises, and then to criticise 
the government for its increased expenditure m 
satisfying their demands We are only too 
familiar with these moods of ‘ business ’ men and 
farmers in post War England We know, too, how 
bitterly they resent bemg shaken from their com 
placent belief in their own super efficiency by well 
informed criticism, with what Mioawbensh opti 
mistic obstmacy they wait upon events, trusting to 
luck, instead of courageous reorganisation to meet 
changmg conditions, to bring back prosperity But 
heirs to prospenty are notoriously blind to the 
facts of history The European planters in British 
Malaya are no exception to rule They have 
acquiesced m the starvation of the research and 
techmeal services In consequence they have lost 
several of the best officers of the Agricultural 
Department They disregarded for fifteen years 
the advice of the Agncultural Department on the 
subject of soil erosion on rubber estates They 
have disregarded the work being done by the 
Dutch in Java The big rubber plantation com 
pames are ;iow seriously threatened by the native 
small holder Naturally, it must be galling to 
them to be told by Mr Ormsby Gore that 

“ The only justification for the present conipli 
cated and expensive mechanism of ilirectors, agent 
firms, visitmg agents, managers, and shareholders 
IS the application of greater mtelhgenco and skill 
than the native caii reasonably bo expected to 
acquire ” 

Lest this were not sufficient blow to their self 
esteem, they are informed also 

“ It 18 to the individual enterpnse, industry, and 
thrift of the Chinese merchant and petty trailer, 
the Chinese craftsman, the Chinese coolie, and 
above all the small Chinese contractor with his 
* Kongsi ’ or guild, that the great wealth and develop 
ment of British Malaya are mainly due ” 

It will be remembered that, when Great Britain 
was suffering from acute trade depression in 1921-22, 
the government appointed a commission under the 
chairmanship of Sir Eric Geddes to mquire into 
government expenditure with the view of effecting 
economies therein Had that commission’s recom 
mendations been put into effect, practically the 
whole of the government’s research and tecluucal 
services would have been crippled, and a severe 
blow been administered to the education services 
of the country British Malaya is now faced with 
trade depression owing to the fall in price of rubber 
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and tin, its two chief economic commodities If 
his opmion reflects that of the present government, 
Mr Ormsby Gore’s comments on the situation 
indicate the distance and the direction in which 
his colleagues have travelled since 1922 He says 

“ economies m tho public services will no 
doubt have to be considered On the other hand, 
there can be little doubt that further development 
and expansion depend very largely on an active 
and progressive policv on the part of tho technical 
departments, such as agriculture, pubhc health, 
education, forestry, veterinary, railways, and pubbo 
works The higher staffs of these services are 
recruited by the Secretary of State for the Colomes, 
and Malaya cannot afford other than the best men 
available ” 

He states further that 

‘ the scientihc services have not hitherto 
always received that recognition which can alone 
ensure an adequate supply of up to date technical 
officers possessed of that traming and leadership 
which are required for modern development ” 

We are informed that tho Malayan Agricultural 
Department at Kuala Lumpur has not been properly 
supported At the present time, in spite of the 
signal proofs its officers have given of their capacity 
to improve the crops of the country, “ its present 
aciommodation m the way of offices is overcrowded 
and madequate ” The largo field station initiated 
at Serdang in 1921 has no laboratones, the nearest 
being the Kuala Lumpur laboratory, seventeen 
miles away, which makes it difficult to maintain 
any close or continuous touch with it Again, since 
there is no agricultural school in Malaya — in 
marked contrast to .Java, which has an admirably 
CO ordinatod system of agncultural education — ‘ the 
liaison between the work of the Department and 
European or native agriculturists is still very im 
perfect The Department has in fact worked in 
isolation under grave disadvantages and often 
neglect ” There is now a Rubber Research 
Institute at Kuala Lumpur, but this was started 
only in 1925 Mr Ormsby Gore says he is con 
vmced that on research rather than restnction 
depends tho prosjxmty of the rubber industry,” 
but there are still many plantation companies 
which look to the government to hx pnees on the 
basis of what tho least efficient estates consider a 
reasonable level, and ignore scientific research 
Animal industries in Malaya, due to the fact that 
there is no real veterinary department, are not 
bemg developed 

The agncultural situation m Ceylon is much more 
hopeful Pubhc opinion in Ceylon is now very much 
alive to tho need for furthenng research m agncul 
ture ’ At Peradeniya, there are the headquarters 
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of the Agncultural Department, the Botamc 
Gardena, a central experimental station, central 
laboratonea and library, a farm school, and the 
head office of the Ceylon Rubber Research Institute 
Agriculture now forms part of the cumoulum of 
two of the voluntary secondary schools, each of 
which has its own farm, namely, Tnnity College, 
Kandy, and Richmond College, Galle 748 Govern 
ment and 100 assisted schools have school gardens 
There is a separate Tea Research Institute, financed 
by a cess on all tea exports, at present located in 
temporary quarters at Nuwara Ehya There is 
also a separate Veterinary Department with a 
Central I^aboratory at Colombo at which “ some 
excellent research work has been done ” The 
Government Dairy Farm in Colombo and the 
branch farm at Ambepusa, under the control of 
the Veterinary Department, provide facilities for 
brooding and feeding experiments 

“ Ceylon,’ Mr Grmsby Gore reminds us, “ is, 
after India, the largest tea producing country in 
the world It is the chief exporter of coconuts 
and coconut products in the Empire It ranks 
third in the world aw a producer of rubber 
It IS the pnncipal producer in the world of cinnamon 
and oitronella It produces the highest grade and 
highest pneed cocoa ” Coffee was once an import 
ant crop, but this industry w eis practically wiped 
out by disease, particularly Himfhta txudatnx 
In the opinion of experts, however, modern Java 
robu^ta coffees, highly resistant to disease, would 
do well in Ceylon and prove commercially profitable 
The rice area could also bo extended with awl vantage, 
particularly if more research were directed towards 
increased yields per acre Mr Ormsby Gore also 
suggests that sisal might profitably be introduced 
into the dry zone and the natives be encouraged 
to grow tobacco as a rotation crop to sesame 
(locally known as ‘ girtgelly ’) 

While the Ceylon Agricultural Department is 
ahead of the corresponding service m Bntish Malaya, 
the reverse aspect is presented by the respective 
forestry semoos The Malayan Forestry Depart 
ment is well staffed, it has achieved a uniform 
policy throughout the pemnsula, and its research, 
oxpenmental planting, conservation and commercial 
development sections, are all doing admirable work 
in accordance with a properly co ordmated plan 
It IS true that British Malaya, in spite of the fact 
that four fifths of the territory is under forest, still 
imports large quantities of timber from the 
neighbouring Dutch colonies, but it is hoped that 
it will not be long before it is entirely self supporting 
m this respect The need for a well defined 
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forestry pohey with regulations directly enforced 
by the admmistration is emphasised by the fact 
that the Conservator of Forests estimates that 
75,000,000 tons of timber m the most accessible 
areas have been wasted by the ruthless burning 
out of forests to make room for rubber plantations 
or to mine for tin 

As regards Ceylon, we are informed that there 
was no effective forestry control or policy until 
1907 For generations before that the best and 
most valuable trees had been cut out indiscrimi 
nately ' The export of satinwood from Ceylon 
was very extensive in the early years of the nme- 
teenth century, and little or nothing was done 
until quite recently in the way of conservation, 
regeneration, and improvement of forests by 
scientific 1 leanng or planting Even when the 
Forestry Department was first established (in 1907), 
the jKilicy then adopted was wrong, uneconomic, 
and unscientific ’ Not until 1021 was anv attempt 
made to rectify matters In that jear a report 
was made by a visiting forestry officer, after which 
a Commission w as njipomtod to make an exhaustive 
inquiry This Ckimmission took fiv c years to com 
pleto its work, and “ the putting into force of its many 
propomls IS Mill under connderation (Italics ours ) 

The sections of Mr Ormsby Gore s report deal 
ing with the public health services of the two 
Bntish Colonies are informative, illuminating, and 
suggestive In attaching the greatest importance 
to preventive as compared with curative medicine, 
he 18 following the best precepts of our time 
‘ There is no part of the Empire w here the progress 
of medical and sanitary science can be studied 
with greater advantage than m Bntish Malaya, ’ 
he informs us For climatic and ecological reasons 
Malaya is naturally highly inalanous, and “malana 
18 still the disease responsible for the highest 
mortality in both the Straits Settlements and those 
Federated Malay States where vital statistics of 
sufficient scientific value are obtainable ” In 
addition to high mortality, “ malaria is the mam 
indirect cause of debihty, suffenng, and death 
from other causes ” Again, the tropical peoples 
of Malaya, like those in other parts of the tropics, 
possess very little resistance to pneumonia and 
tuberculosis As in other tropical countries also, 
helminthic and venereal diseases cause much debility 
and loss of efficiency among the peoples of Malaya 
The venereal disease problem of Singapore is aggra 
vated by the fact that Singapore city “is one of the 
mam ports of the world visited by vessels of every 
flag from every country ’’ 

Mr Ormsby Gore pays tribute to the public 
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health authorities in British Malaya for the work 
which has been and is being done to cope with 
these many difficult problems He also commends 
the public health work which has been undertaken 
by pnvato enterprise on the port of rubber and 
mimng companies, and the pioneer work of such 
private practitioners as Sir David Galloway and 
Sir Malcolm Watson In particular, he says the 
anti malarial work of the Malay States is rightly 
held up as an example among the countries of the 
world Again, he states that the medical research 
servicos and the provision made for medical oduca 
tion are alike excellently conceived and efficiently 
earned on It is m no spint of carping cnticism that 
he suggests the existing dichotomy in the public 
health services in Malaya should bo ended, that 
every medical practitioner in a tropical climate 
should be a samtarian, that the hnancial rewards 
available to the public health worker as compared 
with those obtainable in ordinary medical private 
practice should be reconsidered, and that more 
liberal leave should be given to the officers of the 
pubhc health services of Malaya to enable them to 
take refresher courses at the London School of 
Hygiene and Tropical Medicine 
A different note is struck on the Ceylon pubhc 
health services Ceylon has the most extensive 
and expensive hospital system of any British 
possession, but “ medical research, modem medical 
practice, public health services, and preventive 
medicine in Ceylon are not up to modern standards 
and are below the public need ’ It is Mr Ormsby 
Gore's impression ‘ that m medical education and 
practice the community os well as a large section of 
the medical profession in Ceylon are still living in 
the nineteenth rather than the twentieth century ’ 
Accordingly, he throws out a senes of important 
suggestions for consideration by the government 
and the public in Ceylon, in which he emphasises 
the need for a now central medical research 
institute, an overhaul of the medical education 
work, improved status and conditions of service 
for public health officers, and the teaching of 
personal and public hygiene in all schools 

We have dealt extensively but by no means 
exhaustively with this report by Mr Ormsby Gore 
His views on other subjects connected with the 
economic development and intellectual progress 
of the peoples of the East Indies and Ceylon for 
whom Europeans have assumed responsibhty will 
repay the most careful study by all interested m 
the development of the Bntish Empire, and in 
particular by those who wish to understand what 
science has done and still can do for our subject 
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peoples There is a oertam unenviable forbidding 
notoriety attached to blue books pnnted for the 
special edification of members of Parliament, which 
mibtates against their wide distribution among all 
classes of the population This is unfortunate, 
because the reports of Mr Ormsby Gore are full of 
aocurate information, presented in easily assimilable 
form, which would be invaluable to students in all 
our secondary schools They are a liberal education 
m themselves, and free copies might with advan 
tage be distributed by the Board of Education to 
all schools m the country The expense would be 
negligible in comparison with the interest they 
would awaken One thing is certain all scientific 
workers with a regard for the profession to which 
they belong should take the first opportunity to 
make themselves acquainted with the contents of 
this last report on Malaya, Ceylon, and Java 
They will not onlv fmd there a complete justification 
for themselves and their special studies, but also will 
be made more fully aware of their responsibilities 
to the world at large and their jiotentiahties for 
good In the Under Secretary for the Colonies 
they have a firm friend and doughty and authori 
tative protagonist 

In congratulating Mr Ormsby Gore on his signal 
achievement, we are conscious of the debt of 
gratitude we owe to his labours on behalf of science 

Bntish Folklore 

(1) Lnglvsh Folklore By A R Wright (Benn’s 
Sixpenny Library, No 33 ) Pp 80 (London 
Ernest Benn, Ltd , 1928 ) 6d 

(2) Folklore of the British Isles By Eleanor Hull 
(Methuen’s Anthropological Series ) Pp xii + 
318 (London Methuen and Co , Ltd , 1928 ) 
Is M net 

B oth these books appeared opportunely Their 
date of publication falling near the jubilee 
congress of the Folklore Society, they served to 
supplement the proceedmgs of that congress m 
demonstrating to the general pubhc a broader con 
ception of the aims and methods of the study of 
survivals It is patent from mcidental references 
and the occasional correspondence in the daily 
press that there is a widespreeul interest among 
the public ui the vestiges of our popular custom 
and belief , but there is httlo evidence of appreoia 
tion of the fact that these queer practices are 
worthy of serious study or that their collection or 
record has any object other than the satisfaction 
of a cunoBity about the past The collection of 
facts 18 mdeed of paramount importance, especially 
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when the metenal u disappearing rapidly before 
the spread of education and the standardisation 
of culture which must ultimately obliterate local 
peculiarities , but it is not the exclusive end of 
the study, and unless the material acquired is sur- 
veyed penodioally on broad lines m relation to the 
general problems of the science, there is a danger 
that it may cease to be regarded seriously and fail 
to attract the public interest and support without 
which in present conditions scientific research can 
scarcely maintain its full vigour and attract serious 
workers At the recent Folklore Congress, con 
ditions in England were contrasted with those on 
the Continent, where, it was pointed out, in various 
countnes chairs m the study of the folk have been 
established, and it has been introduced mto school 
curricula But to secure even academic support 
a study must justify its existence 
Though this 18 not the occasion for a review of 
the methods of folklore studies durmg the last 
fifty years, it is necessary to emphasise the needs 
which Miss Hull and Mr Wright have met in order 
that their work may be fully appreciated To the 
achievements of their great predecessors, Fraser, 
Gomme, Hartland, Miss Burne, and all who 
assisted m the compilation of the " Handbook of 
Folklore,” they would be the first to pay homage 
But much that was implicit m the works of these 
writers has been made explicit and reviewed m the 
light of later knowledge , much that was intended 
for the needs of the student has been made acces 
Hible to a wider public Though both Miss Hull 
and Mr Wnght confine themselves to a specific 
geographical area, the principles upon which their 
analysis proceeds are of general application 

(1) Mr Wright’s book will help to dispel any 
idea that few vestiges of popular belief and super 
stition, except on certain lines, remain m England 
His little book is a remarkable feat of condensation, 
vet as it IS, he has to express regret in a final 
chapter that he has been unable to deal with a 
numlior of subjects such as folk song and dance — - 
the latter a fruitful subject — folk drama, proverbs 
and riddles, games, and folk art Yet in seven 
chapters he has covered a multiphcity of subjects, 
such as birth, courtship, mamage, and death, 
busmess and work, calendar customs, ghosts and 
supernatural beings, divinations, charms, witch 
craft, to name the most important , nor is his 
material obsolete or even mainly drawn from the 
records of the past Nearly all his illustrative 
citations are of incidents which have occurred since 
the War Of these, the cases of witchcraft may be 
famihar, as they receive more notice m the Press 
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and tend to be remembered One of the most 
remarkable was that at Newton Abbot m 1926 of 
a man who objected to his wife placing a rmg of 
salt around his chair because she believed ho had 
bewitched his son 

Mr Wright 18 mcorrect m placing the last duck- 
ing of a witch in Northamptonshire The ‘ White 
Witch ’ who diagnosed the case came from North- 
amptonshire , the ducking took place in Hert 
fordshire The victims lived at Tring Although 
the panel of the Insurance Acts has done much to 
eradicate the popular pharmacopoeia, the help of 
the white witch is still mvoked Mr Wright 
records a charm for toothache which involves the 
insertion of human hair m a slit in the bark of an 
£wh tree It may be mentioned that American 
negroes also do this The point is of interest, as 
much of the negro belief m the United States is 
Europoail and not African in origin Even the 
Voodoo cult 18 of European origin, in name certainly, 
and possibly to some extent m practice 

(2) Miss Hull’s book differs from that of Mr 
Wnght m both scope and method The latter lays 
down principles which are illustrated by examples 
of English folklore Miss Hull amis at giving an 
account, as complete as her space allows, of the 
various phases and aspects of belief and custom m 
the whole of Britain from the earhest times of 
which there is any record susceptible of interpro 
tation For by inference we may probe even so 
far as the Stone Age, and legend and story take us 
back with certainty to the Iron Age Both Mr 
Wnght and Miss Hull point out that Bntain, 
having belli ovemni by people after people, its 
folklore is a series of superpositions of different 
racial beliefs Yet it is remarkable how httle can 
be identified as distinctively Saxon, while legendary 
lore m almost exclusively Celtic Was this due to 
the fact that, while the Saxon conquerors were 
able to establish their institutions, their beliefs 
had no opportunity to become ingramed m the 
general mass of the population before they were 
overwhelmed or transformed by Chnstiamty ? 
Or was the general run of folk belief, apart from 
the pantheon, so closely akm as to escape subso 
quent discrimination ? And when the Normans 
came, was a feudal practice imposed upon a ntual 
which had continued through Saxon from British 
tunes ? Such, for example, would be the ongm 
of the popular court held annually m some locabties 
under an ash or other tree by the roadside and the 
‘ gospel oak ’ as a boundary mark So also the 
feudal due of a buck and doe offered at St Paul’s 
in London at the two feasts of St Paul, for which 
o 1 
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Mub Hull offers an explanation, which, by the way, 
was also suggested in our Calendar of Customs and 
Festivals (see Nature, Jon 21, 1928, p 121) 

So far as Bntain is concerned, the cult of the 
horse may be peouharly assoaated with the Saxons 
There are references to it in the chronicles addi 
tional to the evidence of archsaological rehcs 
Miss Hull does not deal with the horse under 
‘ animal cults,’ but m connexion with one Irish 
practice, allows herself to accept, though appar 
ently without strong conviction, the hard-worked 
explanation of totemism The kings of Cenel 
Conaill, Western Ulster, were consecrated by the 
ceremonial slaymg of a white mare, m the broth 
of which the chieftain bathed, while his people 
solemnly partook of its flesh in a feast This 
certamly has all the appearance of an admission 
to a clan totem group and a ntual feast If it is 
so, this takes us back to a very primitive phase of 
Nordic belief, possibly before the cult of the horse 
had become even tribal But m India, where the 
horse is sacrificed by Aryan peoples, the ram must 
perform a certain rite with the sacrificed ammal, 
which indicates either that it is identified with the 
rajah or is regarded as possessing mantal rights 
over the women of the social group, that is, the 
act IS an assertion of the divine individuahty of the 
group, analogous to the assimilation of the Irish 
king to the divine identity of the group over which 
he IS to rule 

Miss Hull has dealt fully with most sides of 
Bntish behef — well worship, tree worship, stone 
worship, worship of the sun and moon, animal 
cults, sacrifice, and so forth Her chapters on 
calendar customs are selective but illuminating 
Most of all, however, we are mdebted to her for her 
systematic handling of the Irish matenal, of which 
her profound knowledge has enabled her to mtro 
duce order where it was badly needed, and at the 
same time to make known to a wider pubbo m 
assimilable form much that is of profound interest 
m the history of the Bntish Isles 


The Properties of Silica. 

The Propertxea of Silica an Introdvdion to the 
Properties of Substances in the Solid Non conduct 
tng State Bylh- Robert B tiosman (Amencan 
Chemical Society Monograph Series, No 37 ) 
Pp 866 (New York The Chemical Catalog 
Co , Inc , 1927 ) 12 60 dollars net 

I T 18 unusual to wnte a whole volume about a 
Buigle oxide of one of the elements , but if any 
oxide deserves this place of honour, it is certainly 
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silica, since no other compound possesses such an 
array of interesting physical properties, even if we 
leave out of account aU its chenucal reactions A 
precedent for monographs of this type has been set 
by Le Chatelier’s books on “ Le Carbone ” and “ La 
Silioe,” and it is not a mere comcidenoe that the 
doyen of French chemistry should have selected 
sihca as the subject of his second senes of published 
lectures Le Chatelier’s book, however, is of qmte 
a different character, smee it preserves the narrative 
form of the lectures, and tells a simple story m 
simple words Dr Sosinan’s book, on the other 
hand, is essentially a reference book, m which aU 
the information about the physical properties of the 
various forms of sihca is catalogued and reviewed 

The book is made more formidable by the author’s 
anxiety to use a logical method of classifymg data, 
since ho threatens in his mtroductory chapter to 
wnte a book of fifty seven chapters, m order to deal 
with all possible combmations of the six funda 
mental concepts of length, tune, mass, electric 
charge, entropy, and energy , and m discussmg the 
micro forms of quartz he insists that they may be 
‘ micro ’ m one, two, or three dimensions (flaky, 
fibrous, or granular), and that these micro forms may 
be crystalbne, amorphous, or aphanitic, so that nine 
classes are possible In these circumstances it is 
perhaps fortunate that the number of fundamental 
concepts is six and not twelve, and that the micro 
forms are not classified into tnplo groups according 
to a third or fourth property, so as to mcrease the 
nine classes to eighty one In the opinion of the 
reviewer, schemes of classification such as this 
should be concealed, like the working parts of a 
British locomotive, instead of being displayed 
ostentatiously like the working parts of some 
Amencan and Contmental engmes In the present 
instance the author’s determination to make his 
treatise complete, by mcludmg definitions of 
entropy, crushing strength, mdex of refraction and 
optical rotatory power, as well as tables showmg 
the nomenclature of the thirty two classes of crystal 
symmetry and the classification of radiation over 
the range from y rays to Hertzian waves, has led to 
the production of a volume of 866 pages, which is 
pneed at SOs , and will therefore be purchased for 
the most part only by specialists and by reference 
libranes 

As a reference book, however, this monograph is 
admirable, smee it covers all the physical properties 
of sihca m all its various forms Since quartz, 
tndymite, and crystobabte exist m two, two, and 
three forms respectively, there are eight distmct 
crystalbne forms to be considered m ad^tion to the 
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amorphous varieties The mteroonvemon of these 
eight forms gives scope for the author’s fondness for 
olassifioation, although nothing at all is known about 
some of the possible transformations The ' high 
low ’ transformations of quartz, tndymite, andcrys- 
tobahte are, however, totally different from those 
of the three mam forms, smce they do not proceed 
from nuclei or centres, but take place completely, 
reversibly, and almost instantaneously through 
out the crystal when the inversion temperature is 
reached, so that it has actually been proposed to use 
one of them as a secondary standard m thermo 
raetry The same type of transformation is seen m 
the o ft change m iron, but we have not yet reached 
a stage at which the two kmds of polymorphism can 
be discussed conveniently m elementary books on 
physical chemistry, smce the underl 5 ang changes of 
structure are still open to discussion 

From this pomt of view, X ray analysis is provmg 
to be of fundamental importance , but m the case 
of quartz the progress hitherto made has not been 
sufficient to establish once for all an undisputed 
orientation of the atoms of silicon and oxygen, and 
the story which the author h«w to tell is therefore a 
long one instead of a short one Thus the chapter 
on " The Ultimate Structure of Silica ” is followed 
by a chapter on " The Hypothetical Structure of 
Low Quartz,” m which the views of McKeehan, 
W H knd W L Bragg, Gibbs, Beokenkamp, 
Sohneke, Huggins, and Ichikawa are cited In the 
opinion of the reviewer, the key to the problem 
of the structure of crystallme sihca is to be found 
in a recent paper by Prof F S Kippmg on 

The Carbon sihcon Bmding ” {Trana Chem 8oc , 
p 104 , 1927) m which he writes 

“ Fresh evidence is contmually bemg obtamed by 
the author that an ethylenic bmdmg between carbon 
and sihca is either impossible or can onW be pro 
duced under exceptional conditions Those re 
actions which lead to the formation of an olefine 
seem to be quite inapplicable to the production of 
the group >Si C< 

This observation provides an excellent illustra 
tion of Q N Lewis’s view, that the formation of 
double bonds is different or impossible except 
between elements of the first short period If, 
then, we admit that sihcon is unable to form a 
double bond, it follows at once that a molecule of 
sihca must have an unsaturated structure, and m 
particular that each molecule of sihca has four 
spare bonds just like an atom of carbon, thus 

1 — O — , compare — dl — 

I I 

The nee of boiling pomt from -80° to +2000° on 
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passing from CO, to SiO, can then be attributed to 
the same cause as the rise of boihng pomt from 
-196° to (say) +3800°, on passmg from nitrogen 
to carbon, namely, the transition from a saturated 
molecule, 0-C»-0 or N«N to an unsaturated 
system, as formulated above 

The discussions of the structure of the various 
forms of quartz are followed by sections dealing 
with the thermal and meohamcal properties, the 
piezo electric and pyro electric properties, and 
finally the optical properties under the headmg 
“ Silica in the Periodic Electromagnetic Field ” 
The data collected m these sections are so numerous 
that one can only assume that the collection is 
complete , and the reviewer is certainly not in a 
position to point to any gaps, apart from the lag 
that IS inevitable when deahng with a subject that 
still plays an active part m current hterature 
The final section of the book deals with applica- 
tions, and mcludes seven chapters, describing silica 
minerals and rocks, vitreous silica and silica re 
fractones, the geological and mdustnal apphcations, 
and the chemical and physical uses of sihca The 
whole volume is a monumental work which may be 
consulted with advantage by all those who want to 
know anything about silica but may not have access 
to the ongmal hterature , and even those who are 
seeking first hand information will find m it a 
trustworthy guide to the papers which they ought 
to read, and an excellent summary of their contents 
The only ooraplamt that can be made is m reference 
to the possibihty of having ‘ too much of a good 
thing,’ smce the elementary student might well be 
frightened if there were any prospect that all the 
chemical compounds of all the elements might be 
monographed in the same efficient way 

T M Lowby 


Regional Geography of Great Britain 
Great BrUatn Eaaayt tn Regxowd Geography By 
Twenty six Authors Edited by Alan G Ogilvie 
Published on the Occasion of the Twelfth Inter 
national Geographical Congress at Cambridge 
Pp XXX +486 (Cambridge At the Umversity 
Press, 1928 ) 21a net 

T he ongm of this book is probably to be found 
m a conversation which the editor, Mr A G 
Ogilvie, had with a well known French geographer 
some two or three years ago Mr OgUvie in his 
preface pomts out that there is a certain lack of 
modem authontative geographical works dealmg 
with Great Bntam, and remarks that, although 
there are now twenty-one departments of geography 
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in tmiversittea and university colleges in Great 
Britain, no attempt had been made, until this book 
was planned, to gather together the accumulated 
experience of the heads of these departments and 
the results of their studies m their own regions 
He therefore made the suggestion to the British 
National Committee for Geography, a body which 
was formed on the uutiative of the Royal Society, 
and IS one of the constituent members of the Inter 
national Geographical Union, that a composite 
volume should be published, to be written in the 
mam by the heads of departments of geography, 
and that this volume should contam accounts of 
the geography of the various regions of the country 
by those who had specially studied them 
This suggestion was approved by the National 
Committee, especially as it was accompamed by 
the proposal that the volume should be presented 
free to the foreign geographers attendmg the 
International Geographical Congress of July 1928 
The National Committee formed a special committee 
to arrange for the production of the book 

A general introduction is written by Sir John 
Russell, who, m the opening sentence, defines 
regional geography as the description of the 
regions of a country as they are and the discovery 
of the causes that have made them what they are , 
such a description would, no doubt, be taken to 
include the effect of the study of environment on 
the human generations that mhabit, or used to 
inhabit, the region ,Sir John Russell speaks 
authoritatively of the agriculture and soils of the 
country At the end of his mtroduction ho 
mentions a fact of much interest to the student of 
population questions, namely, the curious change 
that 18 coming over the Clyde area, m which ‘ a 
large foreign population, chiefly Irish, is takmg 
possession, ousting the Scotsmen, and domg by 
peaceful penetration what no previous invaders 
were able to do by force ” The same process is 
commented upon by Mr Ogilvie at the end of his 
excellent account of central Scotland He remarks 
that there is evidence that the Irish m Scotland 
will mcreaso while the Scottish race decreases, 
and that, unfortunately, many of the cream of the 
Scottish people are emigrating every year This 
“ penetration of Protestant Scotland is viewed with 
alarm by many of her people, not so much on 
account of religious prejudice, as because of the 
social implications Scotsmen value above all their 
nationality and traditions ” The movement of 
population thus mdicated deserves the attention 
of all geographers 

R Mill contributes an admirably clear 
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article on the chmat^ of Great Britam, and follow* 
mg this article of eighteen pages we come to the 
senes of twenty three regional studies wntten by 
such authorities as Prof Fleure, who desonbes 
Wales , Prof Rishbeth, who deals with central 
south England , Mr Jervis, the Severn Basm , 
Dr Fawcett, the Pennmes , Mr Fagg, the south- 
east of England , Prof Roxby, East Anglia , Mr 
Debenham, the Fenlands , Dr Rudmosc Brown, 
the South Yorkshire Coalfield , Mr A Stevens, 
the Highlands and Hebndes , and a dozen other 
authonties, each wntmg with knowledge of the 
region dealt with 

The wntors were given a very free hand m 
describing the vanous areas, but there is, as a fact, 
a kmd of general similanty of treatment In 
almost every case the regional study begins with 
an account, necessarily very brief, of the geology , 
then we usually find some description of the land 
forms and dramage system, followed by a note as 
to the climate, and m some cases, an account of 
the vegetation Then we arrive at the human side 
of geography, early settlement, changes m popula 
tion, the character of the existing people, and agn 
culture and mdustry Added to these, which we 
may perhaps describe as the orthodox mixture, 
we shall find miscellaneous comments on such 
subjects as the future of certain of the great centres 
of population , the significance of certain town 
sites , regional planmng , the distribution of 
population, and, of course, the study of human 
geography , the effect of place conditions on the 
human race is, indeed, the principal reason for the 
existence of the subject of geography at all, apart 
from the necessary work of explormg and mapping 
the earth’s surface 

The book is, from the nature of tho cast, con- 
densed and ‘ facty ’ It must lie taken m small 
doses , but so taken, the reader will find m it much 
of interest, and much that he probably did not 
know liefore One can obtam from it a good idea 
of tho mam conditions of human existence m the 
various characteristic divisions of Great Bntam 
It 18 a book that everyone either learning or teach- 
ing the geography of Great Bntam should possess 
It 18 well illustrated by figures and diagrams m 
black , but it will probably be found useful to 
study it with the additional aid of a quarter mch 
map of the region which is being studied at the time 
It should also be said that the book admirably 
fulfils its origmal purpose, namely, to present to 
the foreign geographers attendmg the International 
Geographical Congress “ a synopsis by Bntish geo 
graphers of the regional geography of Great Bntam 
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Femr, Heat RegtUatton, Clrmate and the Thyroid 
Adrenal Apparatus By Dr W Cramer Pp 
IX + 1 63 + ^ plates (London Longmans, Green 
and Co , Ltd , 1928 ) 16« net 
In this mterestmg httle volume the author adduces- 
evidenoe in favour of his view that heat reflation m 
warm blooded animals is mainly under the control 
of the sympathetic nervous system, and that since 
the adrenal and thyroid glands are controlled by 
this system , the mechanism mvol ved is both nervous 
and humoral The activities of the two glands have 
been followed by the histological method m the 
adrenal, fixation by means of oemio acid vapour 
discloses the presence m the resting medullary cell 
of fine black granules, which, from their alienee 
from other celk and from their disappearance under 
conditions known to result in a secretion of adren 
aim, are considered to indicate the presence of the 
base In the case of the thjrroid, conclusions are 
drawn from the appearance of the colloid and cells 
lining the alveoh The numerous illustrations of 
drawings of actual microscopic sections show clearly 
the marked differences observable in the gland 
picture following exposure of the animal to heat 
or cold or injection of various compounds 

An essential part of the author’s thesis is the 
consideration of the glycogen in the hver as a 
secretion rather than as a simple store of surplus 
carbohydrate , the presence or absence of glycogen 
18 not a measure of the activity of the glycogenic 
function, since the amount present depends solely 
on the balance between production and secretion 
from the cell, increased glycogen means hyper 
activity of the liver on the storage, inactivity on 
the secretory conception 

In general, the author throws a new light on, or 
gives a new interpretation of, established facts, and 
thereby clanfies several problems , m one or two 
cases, however, the foundations of the thesis appear 
uisocure, owing to the expenmeuts on which he 
relies being unconfirmed or not generally accepted , 
as an example may be mentioned the question of 
the mfluonce of the sympathetic nervous system 
upon the metabolism of skeletal muscle In his 
concluding chapters the author considers the rela 
tionships of climate and various pathological con 
ilitions to the heat regulating mechanism This is 
a most stimulating book, and should be read by all 
physicians, pathologists, and psychologists 

AUyemsme Btalogie etne Einhlhrung in die Lehre 
vom Leben Von Dr Max Hartmann Zweiter 
Teil Formujechsel und Setzeracheinungen Pp 
V + 263 766 + IX (Jena Gustav Fischer, 1927 ) 
25 gold marks 

Whilb some of the material m this book is 
years out -of date, there are so many beautiful 
figures and descriptions from the works of the last 
generation of Continental zoologists, that the book 
will prove a very valuable addition to the hbrary 
of the teaching zoologist Some of the work of 
Bglaf especially, which is incorporated, is extremely 
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fine The protozoological and oytological treatment 
IS naturally very well done, if, as the reviewer has 
mentioned, a httle behind the times It is possibly 
somewhat tiresome to have served up to one the 
descriptive cytology and protozoology of the Bourn’s 
fluid and Schaudi^’s fluid epoch The author 
would have done well if before finishing he could 
have read Wilson’s “The Cell,’’ but it would be 
cavalier to expect in a book of this size a treatment 
of vanous cytological subjects on the masterly hnes 
of Wilson There is a quite fine chapter on develop- 
mental physiology, written, as indeed is the rest 
of the book, concisely and clearly The reviewer 
recommends teachers of zoology to obtam a copy 
of this work, because, in the absence of a good 
hbraty, it will provide something from the work of 
the (^ntmental protozoologists and cytologists 
The author is to be congratulated on the manner 
in which he has brought forward a great mass of 
material, and conden^sd it into a splendid work 
of seven hundred pages 

J BbontA Gatknby 

Man a Machine in Answer to a Romantical and 
Unscientific Treatise written by Sig Eugenio 
Rignano and entitled “Man not a Machine ’’ 
By Joseph Needham (Psyche Miniatures, 
General Senes, No 12) Pp 111 (London 
Kegan Paul and Co , Ltd , 1927 ) 2s fid net 
Thb author has revived the title of a discourse 
which appeared m 1748 under the authorship of 
M de la Mettrie, a Pans physician, who interpreted 
the nature of life on a basis of experiment and 
scientific observation So matenahstic a view was 
bound to call forth many replies — for example, 
“ Man More than a Machine,” of unknown author- 
ship, m 1750 — most of which were based on anti- 
matenalistic ideas, more oBjiecially relating to the 
soul 

The controversy between the matenahsm of 
natural philosophy and the vitalism of the raeta 
physicians continues to experience periodic waves 
of revival , and again, m 1926, there appeared m this 
senes of miniatures a philosophic presentation of 
Rignano’s interpretation of life under the re 
Buscitated title of “ Man not a Machine ” The 
booklet now under review is a reply to Rignano, m 
which the author presents scientific data, chiefly of 
a physico chemical and embryologioal character, 
as being more directly related to his own work 
Readers interested m a rational interpretation of 
hving processes will find here some of the pomts 
at which the gradual encroachment of scientific 
method is continuously making mroads into the 
sacred preserves of vitalism 

The Earth its Nature and History By Dr 
Edward Greenly (The Forum ^nes ) Pp 
IX + 64 (London Watts and Co , 1927 ) 

Is net 

The publishers of the Forum Series are CTadually 
buildmg up a hbrary of cheap books of which they 
may well be proud Prof Juhan Huxley and Sir 
Arthur Keith are among the earlier contributors, and 
now comes Dr Edward Greenly with a fascinatmg 
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little volume on geology In so far as it is poe- 
sible profitably to disouas the make-up of the 
earth mid its long history of changing mdscape, 
climate, and life m 54 pa^, Dr Greenly has 
succeeded where most of his competitors have 
faUed His reputation as a brilliant but cautious 
geologist IS BO high that no one need doubt his 
authority to act as a guide to the beginner m a 
subject which is notoriously difficult to condense 
effectively The book is beautifully written — 
obviously it was a pleasure to wnte it — and is 
everywhere clear and concise It is imbued 
throughout with a mellow spuit of philosophy 
which will give pleasure to the professional geologist 
as well as to the general re^er for whom it is 
mtended No better school mtroduction to geolo^ 
could be wished for So many small books of this 
kmd are written by earnest amateurs who are 
generally ill equipp^ for the difficult task of 
wntmg simplified geologv, that it is a pleasure to 
find one by a master of his subject that can be 
cordially recommended 

Otology and Natural Reaourcea of Colorado By 
Prof Russell D George (University of Colorado 
Semicentennial Senes, 1877-1927, Vol 1 ) Pp 
XV -I- 228 (Boulder, Colo University of Colo 
rado, 1027 ) 2 dollars 

Thk professor of geology m the University of Colo 
rado has attempted to summanse a vast subject in 
a small volume with results that arc likely to be of 

E tater value to the geographer than the geologist 
ginnm^ with an elementary but well iQustrated 
mt^uction to geology and mmeralogy, the 
succeeding chapters deal with the geological history 
of Colorado , the metallic ores , fuels , structural 
matenals , water supphes , soils and agnculture , 
chmate and scenery The treatment is generally 
too sketchy to have any detailed value We learn, 
for example, that “ the region is one of profound 
folding and faulting, and mtrusion of igneous 
rocks In many places it is evident that there 
were at least two TOnods of folding and two or 
more periods of faulting The igneous intrusions 
are also of different ages ” This information 
cannot be said to be helpful 

The addition of a bibhography would have made 
the book really useful to geologists, and it is no 
excuse to say, as the author does m his preface, 
that “ a wortii while bibliography would be 
too voluminous ” As it is, the book is bkcly to 
be appreciated only by teachers of geography in 
North America as a source book For that purpose 
it IS well arranged and illustrated 

Legons sur gudquea dquatums fonctionndlet avec des 
aj^Ucatxons d divers probiemes d’analyae et de 
mystgue mathdrmtique Par Prof fimile Picard 
R^ligdes par Eugene Blanc (Cahiers scienti 
fiques, publics sous la direction de Gaston Julia, 
Fascicule 3) Pp v + 187 (Pans Gauthier 
Villars et Cie, 1928 ) 40 francs 
Thb book under notice constitutes a valuable 
addition to the scanty literature of the calculus 
of functions, so called by de Morgan Chap i 
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deals with the functional equations formmg the 
basis of proofs of the parallelogram of forces, with 
extensions to non-Euclidean statics, trigonometry 
and geometry Chap ii treats of the functional 
equations expressmg rational addition and multi- 
plication theorems of uniform functions, with 
apphcations to elhptic functions and to Pomoar4’s 
transcendents Chap in deals with the canon- 
ical difference equation of the first order, with 
applications to doubly periodic functions of the 
tot and second kinds and to Picard’s transcend- 
ents The last chapter brings a discussion of the 
functional equations of Abel and of SchrOder, and 
concludes with an application of Fredholm’s 
equation to the problem of Dinchlet for the po- 
tential of C Neumann As might be expected 
from such a master of his craft, M Picard has 
treated a variety of difficult problems m a most 
elegant and stimulating manner, thus demon- 
strating the great power of methods based on 
functional equations, and his book can be highly 
recommended to all interested m this subject 

Calculattona in Physical Chemistry By Prof J R 
Partmgton and 8 K Tweedy Pp vm + 162 
(London, Glasgow and Bombay Blackie and 
Son, Ltd , 1928 ) Is 6d net 
Thb problems selected by the authors are of the 
standard required for a degree in honours, and are 
based from the beginning on the use of the calculus 
The SIX sections of the book deal with thermo- 
dynamics, characteristic equations, liqmds and 
solutions, equilibrium, electrochemistry, and the 
heat theorem Explanatory introductions are 
supplied to each section, and the answers to the 
problems are given at the end of the book There 
18 also a senes of 100 miscellaneous exercises to 
which no answers are given The book should 
prove of real value to those who wish to acquire a 
mastery of physical chemistry m its numencal 
aspects, and, m spite of its small size, the price is 
not excessive ui view of the compact character of 
the contents 

Sod Management By Prof Firman E Bear ('The 
Wiley Agncultural Senes ) Second edition, 
thoroughly revised and enlarged Pp v+412 
(New York John Wiley and Sons, Inc , 
London Chapman and Hall, Ltd , 1927 ) 
17s 6d net 

This volume is pnmanly mtended as a book for 
students, not only for those m college, but also for 
others who desire to gam an insight mto modern 
methods of dealing with the vanous problems of 
soil management Its general usefulness is testified 
to by the fact that a second edition is called for 
after three years The requirements of crops and 
the characteristics of soils are outlmed at the start, 
but the bulk of the work is devoted to a considera- 
tion of soil resources from the aspect of utilisation 
and conservation, together with the best methods 
of supplementing the natural supphes by fertilisers 
Selected references bearing closely on the text are 
provided, together with a certam number 
illustrations and diagrams 
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Letters to the Editor 

[Thfi EtUtor does not hold hvntdj reaponnbU for 
optnwmt expressed by h%s correspondents Netiher 
can he undertake to return, nor to correspond unlh 
the wruere of, rejected manuscripts intended for iMs 
or any other part of Natubk No notice w taken 
of anonymous communications ] 

Fluoreacence of Mercury Vapour under Low 
Excitation 

In earlier lettera to Natork (Aug 18 and Nov 10, 
1928), I have deeoribed mercury fluorescence with 
exciting wave length an long sa X3125 Since then 
even longer waves have been used The source was 
a nickel arc, with a hlter of natural (ortho) salicylic 
acid, which outs off completely all waves shorter 
than 3360 The mercury vapour was at high den 
sity The spectrum observ^ consists of the two 
well known broad continuous maxima, one in the 
visual region (green fluorescence), and the other in 
the ultra violet, from about 3130 to 3660 The latter 
has never, so to speak, been dissected If it has 
appeared at all in any spectrum it has appeared 
complete, and it has never shown any signs of resolu 
tion into a fine structure 

It was of interest to see what would happen in the 
present case when excitation is applied near the 
middle of this band The result is that it still appar 
ently resists dismemberment, even m these trying 
circumstances the whole of it is excited with a 
striking violation of Stokes’s law The continuous 
fluorescent spectrum extends as much as 300 A 
beyond the limit of the exciting sjiectnim, as set by 
the sharp out of tlw filter Owing to stray light from 
the source, the fluorescent spectrum is only seen quite 
detached beyond this limit, and it is hard to say 
whether any discontinuity of intensitj sets in at the 
beginning of tho ‘ anti Stokes ’ region 

RAYLBtaH 

Torhng Place, 

Chelmsfonl, Jan 10 


Light-scattering and the Hydrogen Spectrum 

In an important paper in the Proceedings of the 
Royal Society for January, Raman and Knshnan give 
an account of their researches on the production of 
new radiations by light scattering In 1928 they 
announced the discovery that when a transparent 
medium is irradiated by monotliromatic light the 
radiations scattered by the molecules contain spectral 
lines of modified frequencies The difference between 
tho incident and tho scattered frequencies corresponds 
to a characteristic infra red frequency of tho molecule 
Such now Imes are clearly shown m the beautiful 
spectrograms which illustrate their paper Tho 
authors direct attention to the usefulness of this 
phenomenon as a substitute for infra red spootroscopy 

The secondary spectrum of hydrogen contains many 
thousands of lines, of which only a small proportion 
has been classified I wish to suggest the view that 
many of these lines arise in the way described by 
Raman and Krishnan, in conformity with the theo 
retical work of 8mekal and others When hydrogen 
gas 18 subjected to an electric discharge, the lines of the 
Balmer senes are emitted by atoms of hydrogen, and 
tho neighbouring molecules of gas must be subjected 
to bombardment by hght quanta of corresponding 
frequency Hence we sTioula expect each Balmer line 
to be aocompamed by a system of fainter lines, corre 
spondmg to molecular frequencies in the infra red 
The accompanying table shows some of-^ tho first 
results of an examination of tho secondary spectnim in 
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the neighbourhood of the five Balmer Imes Ha. to Ht 
The wave numbers of these Imes are given at the top 
of the table In the lower part of the table are the 
wave numbers and intensities of certain lines recorded 
by Gale, Monk, and Lee The ntunbers in bold type 
are differences between such wave numbers and the 
wave niunber of the nearest Balmer hne 


Ha u, 

15233 22 20554 70 23032 54 24373 05 26181 34 

15102 10 <1) 20435 oe (1) 22003 61 (0) 24242 06 (1) 

ISllS ISSTO IM-OS lM-11 

14070 68(2) 20302 05(3) 22770 25 (0) 24111 45(2) 24919 67(0) 

Ma-60 861 83 868-88 861 60 861-74 

14842 77 (oa) 20174 02 (1) 22543 7j (3) 28082 31 (2) 24790 40 (0) 

8*0-48 8*0-77 386 79 890-73 3*0-88 

14700 76 (oo) 22600 10 (2) 24057 74 (0) 


588-47 


688-44 


588-60 ‘ 


It Will be seen that these differences are approxi 
mately constant m each horizontal row, and are not 
far from the senes of numbers 130, 260, 390, 520 In 
pure rotation spectra in the far infra red the bands 
consist of a senes of eqiudistant lines at intervals of 
hjirHc, where I is the moment of inertia of tho mole 
culo Assuming that the lines represent a rotation 
spectrum, the R constant of the spectrum, which is 
defined by h/8r*Ic, would be roughly equal to 66 cm ** 
My fellow worker, Ian Sandeman, who discusseii the 
Fulcher bands of hydrogen at the Royal Society of 
Edinburgh on Jan 7, finds S' = 33 39 for this system, 
a value only one half the above This led me to search 
for intermediate Imes in the rotation spectrum, 
lesultmg in the discovery of most of the remaining 
members The hrst member, however, instead of 
appearing at 65 cm ‘, is disjilaced and is found at 
70 cm •* It should be mentioned that in many cases 
linos are observed having a frequency exceeding the 
frequency of the exciting lino by the appropriate 
infra red frequency 

There are indications that in addition to the pure 
rotation spectrum described, there are lines due to 
vibration rotation sjiectra J'hese are at present 
heme investigated 1 he ( laim made by Raman and 
Knshnan that light scattering serves as a jiowerful, 
convenient, and accurate method of exjilormg mole 
cular spectra seems to he fully justified It appears 
probable that it will bo of the greatest service m dis 
entangling the complex structure of the ‘ many- 
lined *^8poctnim of hydrogen H S Ali kn 

The University 

St Andrews, Jan 10 


Variation of Latitude with the Moon’s Position 

Rbc-bnt investigations at this laboiatory have sug 
gested a possible comioxion between the variation in 
latitude of a given place on the earth’s surface and tho 
position of the moon m the sky at the time obsorva 
tions for latitude are made An analysis of the whole 
series of the latitude observations which were made 
by Ross at Gaithersburg from 1911 to 1914, has re 
vealod a striking correlation between the moon s hour 
angle and the value of the latitude obtained The 
data were restneted to results obtained with the photo 
graphic zenith telescope thus eliminating all personal 
equation For convenience the observations were 
divided into two periods, one from 1911 to 1913 die 
other from 1913 to 1914 According to Ross s 
estimates, the 1913 to 1914 observations were con 
Biderably superior to those of the earlier years, as is 
evidenced by the smaller probable error 

In conducting the analysis a cartl catalogue was 
meule of tho results of the observations of latitude for 
each night and each group of stars The mean right 
wcenaions of tho group give the necessary data for 
ascertaining the moon's hour angle at the time of 



128 


NATURE 


[Januaby 20, 1929 


obflervation From the moon curve of latitude vana 
tion at Gaithersburg, extending over the period 1911 
to 1914 and published by Ross, corrections were ob 
tamed to reduce each lught’s data to the mean latitude 
of Uaitheisburg, detennuied from the observations 
of the whole period The resultant values of latitude 
were then tabulated against the mean value of the 
moon’s hour angle for each group of stars, and the 



running mean, taking three at a time, gave the results 
gr^hically shown in Fig 1 

SJince the declination of the moon, an<l hence the 
observer's distance from the sub lunar ixunt mayvaiy 
greatly even for the same values of the hour angles, 
the hour angle and decimation wore transformeil into 
altitudes and bearings by suitable tables'’ Again, the 
observations were divided into two senes, one inolud 
mg those made when the moon was above the honzon, 
and the other when it was below the honzon 

Tlio stnking rise m the value of the latitude with 
the increasing altitude of the moon is shown strikingly 
m the altitude latitude curve, Fig 2, which again was 
plotted from the running means Tlio maximum lati 
tude occurs at altitude 30", or when the observer was 
60° from the sub lunar point It should be stated 
that the extreme range of vanatioii of latitude due 



to this lunar effect was 0 08' for tlie 1613-1914 senes 
and about 0 09' for the whole series 1011-1914 On 
account of the relatively greater degree of precision 
obtained in the 1913-14 senes and the larger number 
of observations included, double weight was given this 
series in plotting the final graph as exhibited in h ig 2 
The fact that the total variation is about twenty times 
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the probable error for each iioint on the curves leaves 
little ground for mterpreting the curve as a ohanoe 
phenomenon The curve of observations for the 
moon below the honzon is radically different A 
marked fall m the value of latitude follows the negative 
altitude of 30° 

In seeking an explanation for this extraordinary 
relationship, one is at a loss to aocount for the fluctua- 
tion on the grounds of any deflection of the vertical 
due to a theoretical tide in the earth's crust 

Meteorological causes, unless a function of the lunar 
hour angle, should have been practically eliminated 
in the averaging of between two and three thousand 
observations TTie possibihty, however, of the effect 
of an atmospheric tide may nee<] some consideration 
It should be noted that a change m refraction sys 
tematioally introduced by the passing of an atmo 
sphenc tide is of the correct sign for the observed effect, 
but the m^putude of the variation seems too large 
to be accounted for on siuh a hypothesis 

One IS led to interpret the result as a change in the 



direction of the earth s instantaneous axis of rotation 
unless the more fanciful hypothesis of an actual dis 

i ilacement of the earth’s crust is to be entertameil 
[t IS to be emphasised that vanoiis attempts to detoct 
deflections in the direction of gravity by the plumb 
line, horizontal pendulum or a pipe exjienment such 
as that of Michelson and Gale, refer all changes to the 
positions of the earth s crust, whereas the location of 
the zenith as m the Talcott method for latitude detei 
mination refers the vertu al to the diret tion of the 
earth’s axis in space 

Whatever may be the causes involved, the im^iort 
anee of the consequences of such an observed effect 
scai-cely needs to be emphasised, as it vitally concerns 
the funilamental determination of star positions It 
IS suggested that a possible explanation of the notable 
discrepancies in stellar co ordinates from star cata 
logues of widely distnbuteil observatoiies may, at 
least in part, be traceable to this hmar effect 

The investigation is now being continued m an 
analysis of the latitude observations made with the 
same instrument after its removal to the Naval 
Observatory at Washington This latter investiga 
tion has now so far progressed as completely to con 
Arm the correlation of the change in latitude with the 
lunar hour angle discovered in the Gaithersburg senes 
of observations In the preparation of the data for 
the analysis I have hod the invaluable tMsistanoe of 
Miss Margaret Olmsted 

Hablan Truk Stktson 
Astronomical Laboratory, 

Harvard University, Cambridge, Maas 
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structure ot Pearl* 

Ton ongm of pearl* has been a subject of speculation 
of both laymen eutd men of soionOB ahke In the 
literature on this subject, one finds that most of the 
eoientifto work has been done on pearls of commercial 
value, such as those from Marganhjtra vidgana, 
M maraantifera, and Myttlua ediuig, and that those 
from other molhisos, like Pinna, have been studied 
only by a few workers Reaumur (Mimatrea de 
VAcadirme det Scteneaa, 1717) stated that shell 
extrusions were the causes of pearl formations in 
Pinna Raphael Dubois (Annates dr VUmvrrait4 dr 
Lyon, Faso 29 , 1909) on Pinna pearls states, “ Je n’ai 
jusqu’li present jamais rencontr^ dans lo noyau des 

r rles de Pinna nen rjui reasembl4t k un Distome ou 
un Ver queloonque Mais, dans deux exemplaiies, 
dont un est n6 dans lo pare du laboratoire j’ai vu 
tr^s nettement de jietite corpuscles ovoides, do 



1 centi^me de millimetre, dans I’lnt^rieur du noyau , 
ils litaient semblables & ceiix qiie j’ai signal^ dans les 
perlos de Pinladmes du Oolte de Gal^ et dans les 
perles de Modioles de la m^me locality Je les con 
sid^ire comme des snores de sporozoatrra ” 

Thirty two pearls from the tissues of a Pinna, 
dreilged in the Saloombe Estuary m lebruary 1928, 
wore kept in Dubostj Bouin for about nine months 
to dissolve the oaloiura carbonate and to fix any soft 
organic matter that may be present All the sjieci 
mens were dehydrated, cleared, and sectioned by the 
usual method , four of these could not be completely 
sectioned as the nucleus fell out in the process The 
sections were stained either m iron hBeraatoxylm and 
eoain or in water blue and safranin From the work 
of Alverdes {Zeitschr unss Zool , Bd IOC , 1913), it 
18 known that water blue stains the oonohyolin of 
the nacreous layer, and safranin the penostraoum 
On mioroaoopio exammation, sections of twenty 
pearls showed that there were few conoentno con- 
chyolin bands in which the supporting organic raatnx 
was radiating out in a manner similar to that found 
m the shell of Pinna as shown by Biedermann( Jeno««A« 
Zeitschr f Nafuruu** , Bd 36, 1902, Taf 1, Fig 6), 
the arrangement of the layers in seven other pearls 
showed that it was identical with that found iq ‘ white ’ 
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pearls of Ostrea edulis, except that there were no 
aisoontmuoua layers of brown homy material , one 
pearl had an alveolar layer round the nucleus, with 
the normal arrangement of conoentno layers on the 
jjenphery, as shown in Fig 1, and still another had an 
alveolar layer on the outside, added to the two layers 
already present as desenbed m the previous one 
It was also observed that one pearl had small 
ovoid oorj^usclea in the nucleus, probably similar to 
those found by Dubois (loc oit ) , one had a network 
of eonchyolin which staineil blue, indicating that 
before decalcification there was a piece of nacreous 
matenal , eight had nn irregular mass of conchyohn, 
the remnant ot an amorphous layer , twenty one ha<l 
brown conchyohn which was not acted upon by either 
of the stains, and finally, the nucleus of one could not 
be ascertainetl Thus it would appear that in Pinna, 
the origin of pearls is due to abnormal secretion of 
the epulemus a view similar to that onunoiatod 
by Jameson (Proc Zoo Soc 1912) for the Ceylon 

I pearl oyster C Amibthalinoam 

Zoological Dept , 

University College, London 


The Methodology of the Inexact Sciences 
On the rare occasions when I dip into some 
book on one of the non quantitative sciences such 
as those which deal with folk lore, analysis of 
literary documents, or the human unconscious, I 
am puzzled and a little scandaUsed by a canon of 
logic which apjiears to bo very freely adopted in 
those branches of thought It consists in the use 
of the following argument ‘ It is possible to work 
out an analogy between A and B Therefore A 
must be the cause of B, or vice versa ” This 
( anon usetl to be used very freely in the mterprota 
tion of 8acre<l writings, and especially of prophecy, 
but it seems now to have passed over mtait into 
the sciences I have mentioiieil above 

To give one example in the very interesting 
article on “ Christmas Customs and their Origins ” 
in Natitbe of Dec 22 it was stated that “ the 
Cave of Mithra survives in the cult of the 
Manger” of Bethlehem The reason implied for 
this attribution is that there are two analogies 
between the two cults — (1) That both relate to 
events which took place imloore (any event must 
take place either indoors or out of doors, so 
that the oomcidence is not a very surprising one) , 
and (2) that in both cults animals are represented 
It happens that the Mithraic animals — the snake, 
bull, scorpion, and dog— are different from those 
found in the stable, but m any case amongst agri 
cultural people animals are so ubiouitous that there 
seems to be notlimg very remarkable in the fact of 
their presence This, then, is the argument ‘In 
Mithraism and in the Catholic Crtehe you have (1) an 
indoor transaction, and (2) ammals present (although 
of different species and characters) , hence the cult of 
the manger is a survival of Mithraism ’ 

Arguments of this type constantly recur m the non 
quantitative sciences — notably in the phallic in- 
terpretation of dream symbols They appear to me 
to be fallacious, for the reason that tt w almost alioogs 
possible to trace an elaborate analogy between any 
two groups of events whatever, chosen at random 
Any biography can be used to interpret any dream 
Freud’s Gradiva ” affords an outstanding example of 
this fact 

There is, of course, no harm whatever in the 
innocent pursuit of tracing such analogies, but it 
seems extremely misleading to apply the same term, 
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‘ Bcience,’ to those studies which employ the method 
freely, as to other studies in which quantitative 
measurement or statistics play a part and in which 
objective verification is practicable Would it not be 
preferable to com some other term to denote the 
former — a suitable one could surely bo found in the 
wntinm of Philo of Alexandria, who excelled m the 
method of research under discussion 

C W Hume 

14 The Hawthorns 
hinohley, I ondon, N 3, 

Doc 31 


I HASTEN to reassure Capt Hume No right minded 
anthropologist would regard the argument framed by 
him as soientifii A scionce need not be judged by 
Its camp followers and aberrant devotees Mathe 
matical demonstration is possible only m proportion 
to the degree of abstraction The criterion of proof 
in each science depends iijion the character of its 
subject matter and the potentialities of the methods 
which that subject matter admits To estimate the 
conclusiveness of a proof, apart from the general rules 
of logic, in any given subject must therefore, to a 
considerable extent dcpcnrl upon knowledge ami 
traimng C'apt Hume s example is not well chosen 
The connexion between Christianity and Mithraism, 
as well as other forms of jiaganism, is dependent not 
upon one or two resemblances which might be 
fortuitous, but upon a senes of similarities suftlcientlv 
close to warrant thoir being regariled as identities 
quite apart from the admission of the oarlv Chnstian 
Church that bormwmg and assimilation hml taken 
place ITie Writer of the ARTimE 


Blue Rock Salt 

It was suggested by Prof Baly that the blue colour 
of certain sfieoimens of rock salt from Stassfurt might 
be explamed by a difference m energy content between 
the blue and the ordmary colourless salt, and that 
this ^flerence might be manifested bj a difference in 
the heats of solution of the two varieties 

That there must be a higher energy content m the 
blue form was shown by heating some of the blue 
product to about S60° C in an electiio mufHo m a 
dark room A distinct glow wew observed soon after 
droppmg a blue crystal on the floor of the muffle, and 
after the glow ceased it was found that the blue 
colour had disapjieared witliout dismtegration of the 
crystal Colourless portions of rock salt, taken from 
different parts of the same sample, showoil either no 
glow at 350° C or only the faintest trace, which was 
probably due to the presence of a few specks of blue 
salt enclosotl in the white 

No light was emitted on dissolving blue salt m 
water, nor could any radiation be deteited by a 
panchromatic plate 

Several senes of expenments were earned out on 
the relative heats of solution of the blue and colourless 
salt, in an adiabatic calonraeter, and by using the 
gome range on the Beckmann thermometer through 
out each senes, any error due to scale inaocuraoy was 
eliimnated These exjieriments resulted in a differ 
enoe of only about 0 5 per cent, the blue portions 
havmg a smaller negative heat of solution, as was to 
be expected This corresponds to a difference of only 
two thousandths of a degree between the falls in 
temperature on solution of the blue and white portions 
under the best conditions that could bo attorned 

Expenments were also carried out on the relative 
heats of solution of punRed sodium chlonde and of 
speoimens of blue salt prepared by means of cathode 
rays, in the hope that a burger differenoe in the heats 
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of solution might be obtained than m the case of the 
natural product The difference was now found to be 
1 6 per cent , but this cannot be directly compared 
with that obtained in the case of the Stassfurt halite, 
because the artificially prepared blue salt was fotmd 
to give an alkahne solution, whereeui the natural 
vanety gives a neutral one This points to a hberation 
of heat due to a reaction between metallic sodium and 
water, and it is therefore not justifiable to rely on 
the heat of solution as a measure of the energy associ 
ated with the coloured state in the case of the arti 
fioially prepared blue salt 

Whilst tne mvestigation shows that there is a very 
slightly greater energy content m the coloured than 
in the colourless halite, the differenoe was found to be 
too small for accurate determination 

(Durmg the preparation of pure sodium chloride it 
was observed that by fusmg it m a platinum vessel in 
air, a product was obtained which invariably gave an 
alkaline solution This is contrary to statements in 
the literature, and the matter is being further mvesti 
gated both for sodium ohlonde and other similar 
compounds The results wall be published in a 
separate communication ) 

F C Guthrie 

The Chemical Laboratories, 

University, Liverpool 


Newlv Discovered Superconductors 

At the Glasgow meeting in September lost of the 
British Association, I read a paper on investigations 
on supercomluctors which I am carrying out m the 
cryogenic laboratory, Leyden, in co ojieration with 
Prof vanAubel of Ghent, and Mi J Voogd, of Leyden 
In my opinion, the sujierconductivity of the metals is 
not only connected with the electron configuration m 
the atoms, but also with the atomic weight and perhaps 
with the zero point energy (tilde W J de Haa8,dot(m(22 
de Phy$%qtie,9,9 , 1928) trom this point of view the 
following investigations may be interesting 

Recently we have invest igated not only pure metals, 
but also combinations of two metals m relation to 
superconductivity First, combinations of a super 
conducting metal with a non superconducting one, 
namely copjier, silver anti antimony with the super 
fondiKting tin, bismuth with the sujier conducting 
thallium The combinations of antimony with tin and 
of bismuth with thallium become sujieroonduotors 
The resistance of Ag,bn diminishes continually from 
about 3 4°ab8 tol 3°Bb8 , without vanishing, however 
(The resistance of the ‘ classical ’ sujierconduotors 
diminishes within a temperature interval of Vi° to tij° 
from a measurable to an unmeasurable value ) Per 
haps this combination represents a transition case, as 
the combination of copper with tin (Cu,8n) does not 
become superconducting 

I formed the opinion, however, that combinations of 
two non superconducting metals could also form a 
sujierconductoi The atomic weights of the metals 
considered are copper, 63 67 , silver, 107 88 , tin, 
118 7, antimony, 1202, gold, 197 2, mercury, 
200 6 , thallium, 204 0 , lead, 207 2 , bismuth, 208 
The eutectic alloy of gold-bismuth wan chosen As to 
their atomic weights, these two metals lie just below 
and just above the group of the heavy superoon 
ductors respectively (The numbers of the elwtrons 
in the outer layers for gold, mercury, thallium, lead, 
bismuth, are 1,2, 3, 4, 6 resjieotively ) 

Again, in co operation with Prof van Aubel, who 
had prepared the samples, and with Mr Voogd, the 
resistance-temperature curve was dotermmed The 
combination gold-bismuth really becomes superoon* 
ducting The fall of the resistance is very great Hie 
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resistance, which is 0 7 of its value at room tempera 
ture at a^ut 2 1° abs , has vanished lower The 
level, from which the resistance falls steeply lies about 
three hundred and fifty times higher than for the 
‘ classical ’ superconductor mercury, and about a 
thousand times higher than for the ‘classical ’ sutler 
conductor tin 

Of course, it may be that superconductivity is a 
much more general property than has been supfiosed 
until now At 1 6“ abs , however, neither gold nor 
bismuth IS a superconductor 

W J DK Haas 

University of Leyden, 

Dec 28 


The Arc Spectrum of Chlorine 
L A Turner (Phy Rev , vol 27, p 397 , 192«) 
discovered the funrlamental or resonance lines of 
chlorine duo to the transition N,) De 

Brmn {Amsterdam Proc , vol 30, p 20 , 1927) found a 
number of lines in the visible with the constant 
frequency difference of 630, and Laporte in a note 
to Nature (vol 121, p 1021 , 1928) announced the 
liisoovery by Asa^o of a set of lines between \4700 
and X4200, which ho ascribed to the trsinsition 
43/,(A^,-<— xV.) 

In a paper to the Indian Journal of Physics (vol 3, 
p 67 1928), It has been shown that if a group of sue 
coasive elements (for example, Al, Si, P , , , K) be 

taken, the wave niunbors of the linos of the elements 
duo to the tiansition N,-< — N, increase linearly with 
the atomic number This enables us to predict that 
the Imos of chlorine ansing from the above transition 
Will ho in the infra red, the strongest line having the 
wave length X8400 The lines of chlorine which 
Laporte mentions cannot, therefore, bo due to the 
transition 4>/,(A^,-<— ^,), but may be due to the 
transition 4^/,(Ni'4- 0,), forming the higher Rydberg 
sequence of the infra red lines Using a special kind 
of chlorine tube, I have been able to photo^aph these 
infra red lines on a neocyamne plate The lines he 
exactly where they were exp^ted 3 he quartet 
combmations, namely, *{PD) and *{PS), have been 
obtained, the ‘P,,i differences being 530 and 340 
The *{PP) hnes he beyond X8700 and have not yet 
been obtained With this data the lomsation potential 
of chlorine is estimated at about 13 volts 

It IS luterestmg to note here that most of these 
infra red hnes seem to be identical w ith some of the 
unidentified hnes in the solar spectrum as given in 
the “ Revision of Rowland’s Prelimmary Table of 
Solar Spectrum Wave lengths” by the staff of the 
Mount Wilson Solar Obrorvatory Infra red lines 
of sulphur have been traced in the sun by Meissner 
{Phys ZeU , vol 16, p 668 , 1914), but the oorre 
spondmg argon hnes are clearly absent Chlorine lines 
seem to be present It may not be impossible that, 
like the hehum hnes, these infra red hnes of elements 
from silicon to armn may come out strongly in the 
spectrum of the smar chromosphere 

K Majuuoab 

Depiartment of Physics, 
l^niversity of Allahabad, India, 

Nov 25 


Salmon Dlaaaae 

I AM particularly interested in the reference to the 
work of Dr F H A Clayton and Miss Isobel J F 
Williamson on salmon disease which appeared in 
Nature of Dec 29, 1928 

As Dr Clayton refers in his concluding remarks to 
the possibility of the existence of ' carriers ’ spreading 
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salmon disease, the following note on the occurrence 
of this disease among coarse fish may be of interest 
to readers of Nature 

In 1914 and 1915 this disease was very prevalent 
locally among gold fish both in private aquaria and 
in the laboratory stock It also assuineii epidemic 
intensity among roach in a private ornamental pond 
The occurrence of this disease among coarse fidi so 
well removed from any stream or contact with salmon 
was of Considerable interest An investigation was 
made and the results refiorted to the Boani in 1916 , 
from this report the following conclusions are quoted 

(1) That coarse fish are subject to a bacterial 
disease which resembles in many resiiects that occur 
ring among salmon 

(2) That this disease, or a disease producing similar 
pathogenic conditions, occurs faiily commonly among 
coarse fish both in aquaria and in lelatively open 
situations where salmon and similar fish do not occur 

(3) The groat similarity between the diseases found 
attacking coarse fish and salmon, anil also between 
the organisms isolated, suggests that it is one diserwe 
faiity frequent among coarse fish geneially and that 
occasionally it attains a marked virulence among 
salmon and is then known as the salmon disease ’ 

binco this investigation was made the disease has not 
been so prevalent and the laboratory stock has been 
relatively free, but roach taken from a local lake in 
May last were infected with this disease It would 
appear, therefore, that the disease is endemic among 
coarse hah, where it may attain ejiidemic virulence as 
III the 1014-1915 oiitbieak, and that coarse hsh may 
readily proviile the necessary ‘ carriers ’ 

J W Haioh Johnson 
Biological Laboratory, 

West Riding of Yorkshire Rivers Board, 

71 Northgate, Wakefield 


The Average Life Period of an Atom 

I QUITE agree with Dr Jeffreys (Nature, Jan 19, 
p 87) that a reader of iny original letter would not 
nave gathered much about Dr Jeffreys’ views on 
earth history from iny remarks about the average life 
period of an atom The whole point of my letter was 
that as the earth at present appears to be approxi 
mately in thermal oquilibnum, the lito period of a 
terrestrial atom must be very large compared with 
that of the universe Di Jeffreys contention that 
13 per cent approximately of the present heat loss 
must, of necessity, be attributed to primeval heat 
leaving only 87 jiei cent to bo explained by all atomic 
disintegration processes, known or unknown, only 
strengthens this proposition 

Personally, I am not jirepared to accept Dr 
Jeffreys’ view that the ecjuation of heat conduc 
tion m a solid matenal is sufficient to determine the 
whole jiast and future history of the earth’s crust 
At certain epochs m that history it is possible that we 
may be confronteil with the problem of a hquid sub 
stratum overlain by its own solid In considering the 
probable history of such a cose, it would appear not to 
be sufficient to consider the heat flow due to conduc 
tion in the upper solid alone The transference of 
heat in the liquid layer by convection and the physical 
properties of the liquid must also be taken into 
account 

Readers interested in this problem might consult 
two papers by Dr Joly and Dr Jeffreys in the 
Philosophical Ma/gatine for January 1928, and one by 
Dr H H Poole and myself in the same periodical for 
March 1928 J H J Poole 

Trinity College, Dublin 
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Astrophysics and the 20 O-inch Telescope 


D uring the past few years, Natuek has pub 
hshed from time to time supplements contam- 
ing the views of some of our leading astronomers and 
physicists on problems of the structure and history 
of the physical universe These supplements have 
aroused widespread interest, and the progress which 
has lately been made, and is still going on, in physical 
astronomy is probably the most significant aspect 
of the scientific developments of our time We 
may perhaps be x>ardoned for a feeling of pnde 
that m Great £nt^ we possess some of the most 
brilliant workers in this field, whose labours have 
largely determmed the direction of inquiry and 
inspired the forward march It is a matter of 
intense satisfaction that we are second to none in 
the quahty and extent of contributions to know 
ledge of the umverse and its laws, and there is every 
prospect that the position which British astro 
physicists have won will be well maintained in the 
years to come 

Of all mquiries, however, the study of the um 
verse is the one in which an insistence on national 
boundaries is least appropriate If British thoo 
retical workers were ask^ to what they chiefly 
attribute the present progress thev would un 
doubtedly reply to the results achieved by the 
100 inch telescope at Mount Wilson Since that 
famous instrument was installed, not more than 
ten years ago, the new facts, of the utmost imjiort 
ance, which it has been the means of revealing, 
can scarcely be a^reciated m their entirety and 
full Bigmficance There is scarcely an advance m 
theoretical knowledge during that time that does 
not owe something, directly or indirectly, to the 
unrivalled light grasping power and resolving 
power of this chiel among telescopes Every 
advance m knowledge depends m the last resort on 
an mprovement m means of observation, and behind 
every lentimate theory of the universe is a colleo 
tion of ^otographs of fields of stars 

The proposal of the California Institute of Tech 
nology to erect a 200 inch telescope, to which we 
directed attention m Nature of Nov 3, is therefore 
a project of which it is scarcely possible to exagger 
ate the importance We have received further 
particulars of this great undertaking from which 
it appears that the construction of the telescope 
itself is but one item in a scheme of wider scope It 
18 proposed to establish a new observatory consisting 
of two parts “ One of these will comprise the 
200 mch telescope, with its buildmg, dome, and 
auxiliary equipment to be erected on the most 
favourable xu^ altitude site that can be found 
within effective working distance of the associated 
groups of mvestigators and their extensive scientific 
equipment The other will be an Astrophysical 
Laborato^ on the campus of the California In 
stitute This Laboratory will serve as the head 
quarters m Pasadena of the Observatory staff and 
tne Graduate School of Astrophysict Its equip- 
ment will mclude instruments and apparatus for 
the measurement of photographs, the reduction 
and discussion of observations, and for such astro 
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physical mvestigations as can bo made there to the 
beet advantage Its instruments for the mter- 
pretation of astrophysical phenomena will be 
designed to supplement those of the laboratories 
of tne Institute and the Pasadena laboratory of 
the Mount Wilson Observatory It will also m 
elude an optical shop, but the astrophysical m- 
strument shop will be housed in a separate bmldmg, 
to avoid the effects of the vibration of machme 
tools ” 

The promoters of this far reachmg scheme 
approach the problem m a broad nund^ manner 
which aurars well for its success “ In the opera 
tion of the telescope,” the statement continues, 
“ the same policy will be mamtamed which has 
been followed m the past at the California Institute 
and the Mount Wilson Observatory of mviting 
emment authorities in astronomical and astro- 
physical research to use the instrument m connee 
tion with their investigations It is hoped that m 
this way the Astrophysical Observatory will also 
become on mtemational centre for research ” 

It 18 impossible to foresee what further know 
ledge may come to light if the proposal becomes 
an accomplished fact the moat important revela 
tions are probably beyond our present powers of 
anticipation No one could have foretold that 
Lord Rosse’s great reflector would have revealed 
the spiral character of the extra galactic nebulse, 
or that the 100 inch telescope would have given 
us their distances and fine structure A fairly 
well defined preliminary programme of research 
has nevertheless been drawn up “ The mcreased 
hght collecting power of the 200 inch telescope 
should permit further studies of the size and struc- 
ture of the galactic system, the distance, radiation, 
and evolution of stars, the spectra of the brighter 
stars under very high dispersion, the distance and 
nature of spiral nebulse, and many phenomena 
bearing directly on the constitution of matter The 

C bdity that a 40 foot Micholson stellar mter 
leter, designed to rotate m position angle, 
may be attached to the telescope is under con 
sideration The measurement of the separation 
of the components of any spectroscopic binary 
stars within the range of such an instrument would 
give very complete information regarding the 
nature of these systems and the masses of them 
components ” 

The chief difficulty m the matter is of course 
the construction of the large mirror, and it remains 
to be seen whether the confidence of the promoters 
will be justified A 22 mch disc of fused sihca is 
already bemg experimented on It is proposed 
to coat it with a layer of bubble free siuoa, and 
afterwards to repeat the exmriment with a 60 mch 
disc, which would be used as one of the mmor 
mirrors of the telescope If this jn-oves to be 
satisfactory, a still larger disc will be made before 
the casting of the 200 mch disc is attempted It 
IS mtended to employ the exbeptionally small focal 
ratio of 3 3 for the 200-moh mirror ” The field 
of sharp defimtion m the principal focus of such a 
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mirror will be small, but the poasibihty of photo 
graphuiff extremely famt stars, especially m the 
spiral nebuUe, ma^es such a powerful oonoentration 
of light highly advantageous Dr Roes, who will 
devote himself to these optical problems dunng 
the coming year, also believes that a lens can be 
designed, for use m the convergmg beam, which will 
serve when desired to give a much larger field, also 
with a short equivalent focal length It is planned 
to use a Cassegrainian combination with a ratio of 
F 10, having a sharp field 30' (17 mohes) in dia 
meter, for spectroCTaphic and other work A Coud^ 
arrangement similar to that of the 100 mch Hooker 
telescope, permitting the images of celestial objects 
to be formed in a constant temperature laboratory, 
for study uath large fixed spectrographs, radio 
meters, or other auxiliary instruments, is also 
projected ” 

The device of overcoming the difficultios of 
casting so large a disc by making only the surface 
layer of homogeneous material recalls a somewhat 
similar idea put forward by Sir Norman Lockyer 
so long ago as the year 1884 He proposed the 
construction of an 8 foot reflector, of which the 
body of the mirror was to be of jxircelam and 
the surface of glass At that time astronomical 
photography was in its infancy, and I^kyor’s 
ideas of the work which could be done with such an 
instrument, revolutionary as they then were, have 
a very modest appearance beside the schemes now 
contemplated 

In the matter of mounting the telescope, much 
additional study will be required before even a 
preliminary design can be adopted It is hoped 
that “ an equatorial design of the fork type, of 


The Transport of Carbohydrates in the Plant 


V ERY httle IS certain os to the movements of 
carbohydrates m the plant It is generally 
agreed that the green plant can build them up for 
its own needs m leaves exposed to the light, and 
that these supplies are then utilised m growth 
throughout the plant, so that considerable move 
ments of sugars must take place from the leaves to 
the roots and fruits and various storage organs 
There is no agreement, however, 6is to the tissue 
through which this movement takes place Only 
two tissues, regularly present m this plant axis, 
are so extended in the longitudinal direction as to 
be very hkely to convey such substances for long 
distances through the axis , these are the wood or 
xylem, and the phloem or bast Usually, the sieve 
tubes of the phloem have been regained as the 
channels of sugar transport, as micro-chemioal 
observations, such as those of Prof Mangham, 
seemed to show considerable quantities of sugar m 
these tissues The phloem in many trees is confined 
to a narrow layer near the penpheiy, so that it is 
possible to out this channel completely by removing 
a narrow stnp of tissue from the outside of the 
stem, and there is evidence that such nngmg experi- 
ments always interfere with oarbohy£ute trans 
port Prof H H Dixon pomted out, however 
(Natdbb, vol 110, 647 661 1922), that the xylem 
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sufficient rigidity to carry a 40 foot interferometer 
and meet other severe requirements, wdl soon be 
worked out ” 

In selecting a site for the instrument, precise 
measures of the ‘ seeing ’ rather than estimates 
have been aimed at Dr Anderson has devised 
“ a simple means of measuring the atmospheric 
oscillations of star images under a power of 600 with 
a 4 or 5 mch telescope, and Mr Elierman has tested 
it satisfactonly on Mount Wilson, in comparison 
with the estimates of experienced observers with 
the 00 inch and 100 inch telescopes Prebmuiary 
observations with this method by Messrs Elierman 
and Hiimason have been made at Palomar Mountam 
and ‘ Horse Flats ’ (north of Mount Wilson), and 
some testa made by Dr Abbot and Mr Moore at 
Table Mountain show that this site, like the others, 
deserves careful examination Dr Hubble, with 
the kmd co operation of the authorities of the 
Grand Canyon National Park, is engaged in the 
investigation of conditions near the Grand Canyon 
and at other points on the high plateau area of 
Central and Northern Arizona ” 

The thoroughness which is evident m this part 
of the plan is charactenstic of the whole Not 
only the installation of the great telescope itself, 
but also the arrangements for all the auxiliary 
instruments and apparatus used to receive, record, 
and interpret the celestial images, are being sub 
jected to a searching inquiry by an army of the 
greatest experts m the Umted States If deter 
mmation, skill, and energy can bnng the plan to 
a triumphant issue, it is assured of success We 
trust that the practical difficulties of so enormous 
an undertakuig will not prove insurmountable 


sap usually contains appreciable quantities of 
sugar, and that in the nngmg experiment it is very 
difficult to remove the phloem without domg some 
damage to the wood As a result, the wood may 
be partially blocked, so that the interruption of the 
carbohydrate movement, attributed to the rmgmg 
of the phloem, may be really due to the parti^ 
chokmg of the xylem channels 
In much of the experimental work done to eluci 
ilate this problem, the transfer of carbohydrates 
through the region of the axis expenmented upon 
18 gauged by the amount of growth afterwards 
made as the result of supplies assumed to come from 
sources on the other side of the rmg Thus Prof 
Otis F Curtis has pubhshed a series of observ ations 
upon rmged shoots wluch were defoliated above 
the rmg, and as a result made little growth, pre 
Bumably through the failure of supplies to cross the 
rmg In such expenments the plants have obvf 
ouidy to be left for some time followmg the ongmal 
ringing operation, and though Prof Curtis has on 
many occasions followed up his observation of 
growth by quantitative analyses of his plants for 
carbohydrates, nitrogen, etc , it la difficult to know 
how much the redistribution observed has been 
determined by metabobo activities connected with 
growth, and how much it has been directly the 
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result of the interruption of translocation in the 
hloem None the less, the work of Prof Curtis 
as established a very strong presumption that the 
phloem 18 at least very active in the transfer of 
carbohydrates and probably many other sub 
stances through the axis of the plant In two 
recent papers by Messrs Mason and Maakell in 
the Annals of Botany (vol 42, January 1928 and 
July 1928), a great deal of new evidence is supphed 
which points in the same direction The Empire 
Cotton Growing Corporation has recently issued 
a reprint of these papers,* which form an out 
standing contribution, bawd upon an intensive 
study of the cotton plant, to the solution of the 
general problem of the transport of carbohydrates 
in the higher plant The papers occupy together 
more than 120 pages, ami tney describe much sug 
gestive experimental work, with cntical discussion 
of procedure and results, for which reference must 
1)6 made to the original papers 
The experimental method adopted by Messrs 
Mason and Maskell has been to follow, by analytical 
methods that permitted of certain standard deter 
minations on numerous samples in a limited time, 
the changes in carbohj'drate content m isolated 
samples of leaf, wood, and bark (the latUr tissue 
including the phloem ) with in periods of time usually 
not greater than two or three hours Sucrose, 
reducing sugars, and reserve carbohydrates were 
estimated separately, and the results expressed on 
the basis of the residual dry weight (total dry 
weight less carbohydrates) as a quantity that is 
less liable to fliiotuation than either fresh weight 
or dry weight Unfortunately, at each sampling an 
experimental plant is sacrificed, so that large num 
bors of plants of one straui of Sea Island cotton 
were grown under os uniform cultural conditions 
as jxwsible, several samples taken and analysed 
separately on each occasion, and statistical 
methods applied to the whole series of results 
obtained m any one experiment, eo that signi- 
ficant correlations and diferences might be deter- 
mined In these experiments, therefore, any 
movements of carbohydrates that may be indi 
catod will be the direct result of a fairly rapid 
longitudinal movement of these substances through 
the tissues, and not the indirect result of growth 
activities, which are not likely to produce very 
appreciable changes in such short time periods 
The immediate result of the new experimental 
method was to establish a significant correlation 
between the diurnal variation in the concentration 
of sugars in the leaf with similar variations in the 
bark, but not usually in the wood At a distance 
some 50 cm or more below the leaf, the variation 
of concentrations m the bark seems to follow the 
same curve, but is two or three hours later m reach 
mg similar points on the curve Reserve earbo 
hydrates, which fluctuate greatly in the leaf, show 
little or no change in wood or bark, and are not 
considered further in the present brief discussion 
In experiments m March, fruit bolls were included, 

' Memoln of the Cotton Keenarcb Station TrloMad Berlrn B, 
Phyilology Xo I Studlea on the Traoeport of C*rbohy<lra(e> lo the 
Cotton Plant By T O Maton and K 1 Maakell Empire Cotton 
Orowing CoriwratloQ, li Wood Street MiUbank London, S W 1 1028. 
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and samples of wood and bark lying between leaf 
and boll The result was to show sigmficant corre- 
lations with similar time lag in the sugar content 
of leaf and bark and the dry weight mcrease in the 
developing fruit 

In September and later months, the results of 
nngmg experiments were examined by the same 
methods at six hourly intervals after the ring was 
mode, with the result that above such a nng, mewle 
below the leafy region of the plant, on accumulation 
of sugars was soon observed m both wood and bark, 
whilst in the 6i inches of wood and bark just below 
the rmg there is a marked fall in total earbo 
hydrates In this case correlated changes were 
noted in both wood and bark, and these and other 
experiments suggest to the mvestigators that an 
accumulation of sugars m the bark at any region 
18 followed by a slow radial transfer of sugar into 
the wood m this region Other ringing experiments, 
however, in which flaps of hark were lifted off the 
wood and separated from it during experiment by 
paraflmed paper or vaseline, showed that, provided 
these strips of isolated bark remained connected 
to the fobar region above by continuous channels 
in the bark, accumulation of sugar still took place 
m them, though they ceased m the wood in the 
same region 

Those experiments, on the whole, sooin to provide 
very definite evidence that the major movement of 
carbohydrates from the synthetic centres of the 
loaves takes place through the phloem, though the 
possibility of carbohydrate movement under certain 
conditions in the xylom is, of course, not excluded 
Experiments in the second jiaper, in which different 
regions of the phloem are analysed sejiarately, sug- 
gest that the inner region, which consists more pre 
dominantly of sieve tubes, and possibly to a large 
extc'iit of developing ones, is the region m which 
most of the longitudinal movement takes place, 
because the concentration of sucrose is much higher 
in the inner region, so that the concentration 
gradient of sucrose outwards in a radial direction 
IS 300 500 times as steep as in a longitudinal 
direction 

Whilst Mason and Maskell have thus supplied 
striking experimental evidence m favour of move- 
ment Ilf sugars through the phloem, they do not 
fail to point out the difficulties in the way of 
understandmg this phenomenon Changes of sugar 
concentration in the leaf sap are followed by 
changes in the phloem of the axis, as if the con- 
centration gradient deterniuied the movement of 
sugar, as it would do m the case of movement by 
diffusion But from the rapidity with which these 
concentration changes are registered at distances 
of more than fifty centimetres, they calculate that 
the longitudinal movement of the sugar in the 
sieve tube is at least 20,000 times too fast to be 
due to diffusion of sugar through an aqueous 
medium Furthermore, there is another stumbling- 
block in the way of regarding the concentration 
radient os the driving force determining movement 
n the leaf the variation is principally in reducing 
sugars, and this is followed by change in the con- 
centration of sucrose m the phloem They conclude, 
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therefore, that sugar moves in the sieve tubes by 
a process analogous to diffusion, but that the 
mechanism by which such high absolute rates of 
movement are maintained is unknown 

In this connexion the possibilities of streaming 
movements in the segments of the sieve tube 
might be worthy of further exammation It is 
a well known fact that in many elongated 
living cells the protoplasm of the t^ll rotates 
within its wall at siieeds which would jiermit of 
movement along the cell at rates of several centi 
metres an hour There is still the need of transfer 
from one rotating protoplast to the next on the 
opposite side of a cellulose wall, but the distance 
thus traversed by diffusion will not be more than 
the total distance travelled in the sieve tube 
This method of transfer would then result m move 
inent, which would obey the concentration gradient, 
and yet be very much more rapid than diffusion in 
water Mason and Maskell apparently reject it 
because protoplasmio rotation is rarely seen in the 
adult sieve tube — although it has been reported by 
Ixicomte On the other hand, m sections of young 
developing phloem, as m tangential longitudinal 
sections through the inner bark of trees, which are 
mounted m water, most lively streaming move 
ments are usually visible Strasburgor has also 
shown how readily similar movement can be seen 
m long cells in the phloem of herbaceous plants 
which were very possibly developing sieve tubes 


Whilst the adult sieve tube, therefore, may act 
as a reservoir, which is gradually depleted by 
local utilisation of its contents, the streaming 
se^ont of the developing tube may be rtspons- 
ibks for the rapid longitudinal transfer of the 
carbohydrates Mason and Maskell eliminated, 
so far as possible, the complications introduced by 
growth activities by ciittuig down the duration of 
their successive experiments so far as possible 
But the inner segment of the phloem in wnicfa the 
very high concentration of sucrose was observed 
would contain all the young sieve tubes devolopmg 
from the cambium 

This consideration might throw some light upon 
a gradient of reducing sugars in the leaf being 
followed by an equivalint grailient of sucrose m 
the phloem of the axis Any enzyme synthesis of 
sucrose from glucose and fructose in vitro has so far 
proved impossible, and m the light of modem know 
ledge of the difficulties of sucrose synthesis (Natubit, 
Oct 13, 1928, p 578), this 18 quite explicable In 
the sieve tube it is diffioult to see how the direct con 
version of reducing sugar to sucrose is to be brought 
about, but if the reducing sugars are employed in 
the construction of living protoplasm, which is 
then utihsed in the construction of a new series of 
sieve tubes from the cambium, in the differentiating 
sieve tube sucrose may lie found instead of the 
hexosos which originally entered into the composi- 
tion of the protoplasm J H Pbikstley 


Obituary 


Dr J W L Glaisher, F R S 

D r ,1 W L GLAISHER died on Dec 7, 1928, 
at the age of eighty years At the time of 
his ileath he was the senior among the actual 
fellows of Trinity College, Cambridge , was the 
senior member of the London Mathematical Society, 
and was almost the senior m standing among the 
fellows of the Royal Society and the fellows of the 
Royal Astronomical Society In his prime he 
rankoii as one of the recogmsed English pure 
mathematicians of his generation, pursuing mainly 
older subjects by methods that were direct and 
simple Throughout his life he was devoted to 
astronomy, chiefly m its mathematical develop 
ments In the later part of his life he attained 
high rank as an authority on pottery, of which he 
had made a select collection, famous and invaluable 
Glaisher was the elder son of James Glaishor, 
P R S , himself an astronomer, a mathematician 
specially devoted to the calculation of numerical 
tables, and a pioneer in meteorology, sometimes at 
the risk of his life For the father was an aeronaut 
of note , with Coxwell m 1862 he made the 
dangerous balloon ascent which reached the greatest 
hei^t (about seven miles) ever recorded by sur 
vivors This aeronautical achievement inspired a 
popular music hall song of the day , and “ Up m 
a balloon, boys,” was sung by the undergraduate 
gallery in the Canibndge Senate House as the 
aeronaut’s distmguished eon was being admitted 
to hifl first degree 
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James Whitbread Leo Glaisher was horn at 
Lewisham, m Kent, on Nov 5, 1848 He was sent 
to St Paul’s School in Ixindon, which in 1867 he 
left as the Campden Exhibitioner In that year 
he went mto residence at Trmity College, Cam- 
bridge , and that was his home for the rest of his 
life He was duly elected a scholar in 1868 He 
graduated as Second Wrangler in 1871, the Somor 
Wrangler being John Hopkinaon, also a Trinity 
scholar, later the distinguished engineer He was 
elected a fellow of his College in that same year , 
the election was doubly notable, for it was the 
first held after the jiarliamentarj removal of dis 
senters’ disability of fellowship tenure, and all the 
three successful candidates (the other two being 
Hopkinson and the present Dean of Ely) were 
elected at their earliest date of candidature 

Glaisher was appointed assistant tutor of his 
College on Oct 12, 1871, an office that qualified 
for the lay retention of his fellowship, though 
celibate restrictions existed for another eleven years 
He was tutor from 1883 until 1893, for the then 
customary normal penod He remained a lecturer 
on the mathematical staff until 1910, having been 
continued beyond the normal maximum period by 
the College Council 

Glaisher never hold any permanent appointment 
outside Cambndge It w^as currently believed that, 
on Airy's retirement in 1881, he refused the office 
of Astronomer Royal which had been offered to 
him , the duty would, of course, have exacted 
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residence at Greenwich He remained a bachelor 
AVhen first a fellow, he bved in Whewell’s Ckiurt 
his rooms then resembled a rather cheerless set oi 
chambers, with pigeon holes and oabmets for docu 
monts, pamphlets, notes of calculations, and book 
cases for his growing library In 188fi he changed 
mto a spacious set of rooms, with a view down the 
lime avenue across the nver away to the Coton 
fields , with the change, there came a change in 
the appearance of his surroundmgs His library 
naturally contmued to increase But he began to 
collect objects of beauty and ranty, in arts of 
several kinds Once begun, his collection never 
ceased to grow, always under his unlimited and 
unstinted care , yet his favourite working comer 
between the fireplace and the wmdow, remembered 
by every visitor, remamed his mathematical shnne 
of duty to the very end of his life , and, there, a 
jealously reserved portion of each working day m 
Cambridge was spent m his mathematical researches 
with a regularity that never failed 

His personal pursuits, outside his teaching, his 
research, his attendances at scientific meetmgs, and 
his passion for oollectmg, wore varied He was a 
vigorous walker, and covered ground at an amazing 
pace In his youthful donnish days he rode a 
bicycle of the ‘ penny farthing ’ type, his tall lean 
frame lending it^lf to the claims of that forgotten 
raachme , and he was an active president of the 
Cambridge Umversity Bicycle Club In his middle 
years he often went to the United States to spend 
vacations with his friends Prof and Mrs Woolsey 
Johnson and their sons , or when they crossed the 
Atlantic he would have them in Cambridge, or 
would travel with them on the Contment He 
mamtained a wonderful vitality and a surprising 
appearance of comparative youth, even in his early 
seventies It was only m the last few years that 
his health gave way, and it broke badly , but the 
spirit remamed 

In 1875 Glaisher was elected a fellow of the 
Royal Society His first ongmal paper, full of 
cognate historical matter, dealt with the non 
evaluable sine integral, cosine integral, and ex 
ponential mtegral, and contained elaborate tables 
of those integrals, calculated by himself , it had 
been written by 1870, while ho still was an under 
graduate, and was communicated by Cayley He 
served on the Council of the Society for three 
periods, 1883-84, 1890-2, 1917-19, during the last 
of which he was one of the vice presidents In 
1913 he WM awarded the Sylvester medal of the 
Soqiety 

He had joined the Royal Astronomical Society 
in 1871, and became a member of the Council m 
1874 , he remained a member of that Council for 
the rest of his life, and his fifty four full years of 
continuous membership may be a ‘ record,’ to use 
a popular word of to day He held the office of 
secretary from 1877 until 1883 He was president 
of the Society m two distinct penods of office, 
1886-88, and 1901-3 , dunng those tenures, it 
became his duty to present the Medal of the 
Society to G W Hill (1887), to Auwers (1888), 
to Kapteyn (1902), and to Struve (1908), debvermg 
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masterly summaries of the original work of the 
several recipients on the respective occasions 

Throughout his scientific life Glaisher devoted 
much attention to the affairs of the London 
Mathematical Society He was elected a member 
on Feb 8, 1872, and he became a member of the 
Council in the succeetbng November , he retired 
from that body in 1906, 5ter a continuous service 
between those dates He was vice president in 
1880, 1881, 1886, 1887 , and president m 1884-86 
Thus his own experience gave him full knowledge 
of the development of the Society almost from its 
beginning At a meeting in 1926 to celebrate a 
belated jubilee of its existence, he gave a charm 
ingly genial account of its activity, particularly 
of its early stages, and of the personal inspiration 
of members like Cayley, Sylvester, H J S Smith, 
and Clifford In that account there was one 
defect, characteristic of the man it ignored his 
own contributions to the Society's influence upon 
mathematical science He was awarded the De 
Morgan medal in 1908 There is no record of his 
reply of thanks on the presentation , but, as later 
in 1926, hi8 words — ho would have disdamed to 
call them a speech or an address — were the ex 
pression of a friendly retrospective review of the 
Society, of which (so bttle did he say of himself) 
he might at the moment have been the least known 
member, instead of the most honoured 

In early and middle years Glaisher was a 
frequent attendant at the annual meetmgs of the 
British Association He took an active part m 
its work, as secretary of Section A for a considerable 
period, and as a member of several committees 
dealmg with tables of numbers, or with reports 
upon the progress of vonous branches of mathe- 
matical science He was president of Section A 
at the Leeds meetuig m 1890 his address dealt 
with relations between applied mathematics and 
pure mathematics, at a time when it still was not 
unnecessary in England to plead occasionally for 
a fuller recogmtion of pure mathematics 

It was a matter of course that he was a member 
of the Cambridge Philosophical Society He often 
served on its Cbuncil in various capacities, fre 
quently contnbuted papers to its Praieedinga, and 
was in regular demand as a referee upon papers 
contnbuted by others He was president of the 
Society m 1882-84 

Glaisher proceeded to the newly established 
degree of doctor of science at Cambndge m 1887 , 
at the time of his death he had come to be the 
senior in standing among his fellow doctors He 
was made an honorary doctor of science by Dublm 
on the occasion of the tercentenary celebrations of 
Tnnity College , and, later, he received the same 
honorary degree from the Victona University He 
was one of th^e Bntish honorary fellows of the Royal 
Society of Edmburgh, as alro of the Manchester 
Literary and Philosophical Society , and he was 
a foreign member of the National Academy of 
Sciences of Washuigton He was also president of 
the Cktmbndge Antiquarian Society in 1899-1901, 
an office that is uncommon for a man so aotively 
engaged m mathematical teaching and reaearon 



January 26, 1929] 


NATURE 


137 


and in the omrent administration of soientifio 
Booietiea (in the most restnoted sense of the term) 
But, as already indicated, the study of pottery 
was one of his hobbies what began as a hobby 
developed mto one of the absorbmg interests of his 
life, and he became ‘ “ one of the leading 
pottery collectors of his time His attention m 
this duection was at first occupied by Delft ware, 
but from the Dutch pottery he was led to take an 
interest in the English wares made in emulation 
of it, and so m other tjrpea of English pottery of 
early date The collection which he had been 
formmg through a long period of years is, as regards 
the 17th and early 18th centuries, the hugest 
collection of English pottery ever made , and it is 
satisfactory to reflect that, by becomina the per 
manent possession of the Fitzwilliam )|w9um, m 
which a large part of it has already been fer many 
years on view, it will be accessible to all who wish 
to study it ” It may be added that he had 
made (and at the time of his death was still engaged 
m) a catalogue of his collection in nearly forty 
manuscript volumes, which may well prove a valu- 
able addition to the literature of ceramics 

When he was a lecturer at Tnmty, Glaisher had 
his share of work that belonged to the ordmary 
round, such as astronomy or nydrostatics for the 
Tripos range, even a ‘ poll ’ lecture His happiest 
efforts were devoted to subjects such as differential 
equations, combination of observations, elliptic 
functions In eaoh of these subjects his lectures 
in the late ’seventies were a revelation to students 
The Tripos was never mentioned the subject was 
expounded His exposition was the more illummat 
mg because concurrently (though unknown to his 
class) he was wntmg paper after paper dealing 
with details unmentioned m the text books (if any) , 
and enterprising students were encouraged to pro 
ceed to onginm sources Such lectures were an 
intellectual treat Then his course on oombmation 
of observations was at once critical, synthetic, 
constructive , he was smgularly clear m settmg 
forth assumptions made and the restrictions im 
posed by the assumptions But, above all, he 
revelled in elliptic functions It was not that ho 
was opening unknown regions of new theones , at 
that date he never even mentioned the more com 
prehensive general theory of functions, scarcely 
known m Cambrid^, even by title , but lus results 
were a sheer dovdopment of Jacobi’s work, the 
calculations bemg made with the ease of a con 
trollmg master Some of us who were members 
of his class used to beheve that he had discovered 
all possible formulas in elhptio functions and q 
senes, which were bemg mcorporated m an ex 
pcoted treatise m the grand style His enthusiasm 
was infectious , m his lectures there was a human 
note, something of the nature of the man, a little 
fun, a little whimsical touch now and then, not 
untypical of that geniahty which marked his mter- 
course with fellow men 

Yet Glaisher never published a volume of his 


For Uw foUowlag ettiinste, extrsoted from a part of tlw (unalgnad) 
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own Perhaps the sheets of that treatise on elbptic 
functions existed only m our undergraduate 
imaginations , perhaps they ceased gradually 
when he found that much of his presentation of 
the subject was only an incident m the wider theory 
of functions Perhaps also, m the midst of his own 
researches, he was reluctant to devote the time and 
the labour that are demanded by the preparation 
of a continuous treatise , there is a germane passage 
m hiB presidential address to tho London Mathe 
matical Society which might be an autobiographical 
confession of his own hesitation m attempting such 
a task But when others went forward, sometimes 
stimulated by himself, he was ever the first and 
the most generous m the recognition of their labour 

The tale of Glaisher’s separate papers, mathe 
matical and astronomical, was large, amounting to 
somethmg hke four hundred in all They were not 
distribute evenly over his long scientific hfe 
Thus, down to the end of 1873, when he was only 
twenty five years of age, he had published more 
than sixty papers, not all of them brief In the 
next ten years — with him, as with many men, the 
most prolific period of production — he published 
more than a huntlred and fifty In 1883 he 
became tutor of Trimty, and held that busy office 
for the canonical penod of ten years , even so, he 
found leisure enough to produce some fifty papers 
m that time , ana he continued this rate of pro 
diiction more or less to the end, amid the growmg 
absorption of his pottery and, even latterly, m 
spite of the distractions of discomfort and pain and 
lU health 

The subjects over which his published mvcstiga 
tions range belong to certain well defined regions 
Glaisher had an unfailing interest in the history of 
mathematics , he would range over the hiatonoal 
introduction of the phis and minus signs, over the 
work of Napier and Briggs m the construction of 
logarithms, to a treatment of recent changes m the 
Mathematical Tnpos Ho was fascinated by sheer 
arithmetical computation and revelled in the con 
struction of numerical tables , or he would be 
absorbed in the properties of certain numerical 
functions m the theory of numbers at large 
Weird senes and extracted identities were an un 
failmg attraction for his mental activity Differ 
ential eijuations, mainly ordmary Imear equations 
and their mtogration m senes, absorbed much of 
his earlier attention In England down to his 
time, progress m this subject had centred m 
formul® that were ‘ elegant ’ , ‘ symbohe ’ solu 
tions had been accumulated by the mgenuity of 
mathematicians like Leshe Eliis, Gaskm, Boole 
Of all this lore Glaisher was the master and, m its 
range, a creator Yet, wandered he never so far 
aBeld, he returned tune and again to fais beloved 
elhptio functions 

Mention also must be made of the addresses 
Glaisher prepared, some of them official, some of 
them mrsonal tnbutes Among the latter may be 
recorded his Natubb notice of Ct^ley, early in 
1895 hiB biographical notice of J G Adams, pre- 
fixed to the ‘^Scientific Papers ” and the mtro- 
duotion to the “ OoUeoted Scientific Papers of 
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H J S South ” He was at hu appreciative and 
genial best m general addresses His careful 
lecture, delivered m the ante chapel of Trinity m 
1887, in commemoration of the bi-oentenary of the 
pubhcation of Newton’s “ Pnncipia,” was a wonder- 
ful tribute to a great spmt His address as the 
president of the London Mathematical Society in 
1890 18 a valuable monograph on the long history 
of the Senate House Examination, more commonly 
called the Mathematical Tnpoe, since 1824 The 
last of his addresses, in 1026, already quoted, may 
contmue to stand as the best authentic history 
of the early stages of the London Mathematical 
Society, 

In person Glaisher was very tall, slim all his 
days, with an upnght figure which even his long 
illness could only partially bend His smile of 
appreciation was delightful and infectious , when 
appreciation waxed into admiration, his attractive 
eyes could glow with sympathetic delight He was 
singularly fluent in speech, though be never 
aimed at eloquence , yet dimified passages abound 
in his formal addresses lie was a don, not of the 
old fashioned type, scarcely indeed of any reoog 
nised typo , there was no shred of pomposity , 
there was a persistent note of good nature, not 
devoid of the oocsisional touch of whimsical mis 
chief, with which he sometimes would quiz too 
senously solemn persons The deeper notes of 
human feeling were not wanting when, as occurred 
to him during his tutorship, he had to help others 
to face issues of life and death 

In mathematical science Glaisher now appears 
to have been a man mainly of stimulating influence 
upon others, and an inspinng teacher, rather than 
a pioneer whose manifold contributions to his 
acience could be proclaimed as notable and 


memorable The earher years of his teaching at 
Cambridge were a time of transition m the mathe- 
matical thought and activity of the Umversity 
Cayley was almost a voice crying m the wilderness , 
and Olaisher himself desenbed Cambndge pure 
mathematicians of those days as generals without 
armies When he ceased teaching, Cambridge pure 
mathematics had gone far beyond his active vision, 
mainly under men whom, as his students, he had 
encouraged and stimulated at the begmnmg His 
mfliience was rather that of the inspired preacher 
and herald His voice was that of a great teacher, 
yet not in any way similar to the great Cambridge 
coaohes of the past , for throughout his life he was 
ever a contributor to the knowledge of his science 
as well as a guide through ranges of knowledge out- 
side the conventional examinational learning He 
was a distinct personahty in his day , a stimulus 
to other men, especially young men who came 
within the sphere of his influence , and ho has left 
a name, high among the noted names of his own 
generation, in two widely different fields of con 
structive thought and human activity A R F 

Wk regret to announce the following deaths 

Sir William Boyd Dawkins, F R & honorary pro 
fesHor of geolo^ and palreontology in the Viotona 
University of Manchester, the do>en of students of 
prelustone man on Jan 15, aged ninety one years 

Dr H J H Fenton, IRS, honorary fellow of 
Christ’s College, and formerly lecturer in chemistry m 
the University of Cambridge, on Jan 13, aged seventy 
four years 

Prof Wm North Rice, emeritus professor of geology 
in Wesleyan University, president in 1891 of the 
American Society of Naturalists and a vice president 
in 1906 of the American Association for the Advance 
meat of iscience, on Nov 13, aged eighty three years 


News and Views 


Thb paper by Prof A 8 Eddington on the charge 
■of on electron which appears in the January issue 
of the Proceedings of the Royal Society (vol A, 122, 
p 368), and was read and discussed at the meet 
mg of the Society on Jan 17, is baseil upon the 
fundamental jinnciples of the theory of relativity 
and of the new mechanics The so called exclusion 
principle of the statistics of Fermi and Dirao pre 
scribes an interaction of two electrons , this inter 
action is identified with their electiic repulsion, and 
the details of the latter phenomenon can thus be pre 
dieted on essentially statistical grounds The prob 
lem 18 taken to be one of a ' space ’ of sixteen dimen 
sions, and it follows that the ratio hejiwe* (where h, 
c, and e have their usual sigmfloance of Planck’s 
constant, the velocity of light and the eleotromo 
charge resjiectively) should be simply the number of 
symmetrical terms in an array of sixteen rows and 
sixteen columns, which is 136 The experimental 
value of the ratio is 137 1, but Prof Eddington 
believes that the disorepianoy, although some three 
times the reputed probable error of expenment, does 
not origmate with the theory Prof Eddington’s eon 
■oeption of the meaning of the factor 2ire'/Ac can be 
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best given m his own words It “ expresses a kind 
of property attiibuteil to eveiy pair of points in 
space , it turns space from a mathematical concep 
tion into a possible site of physical phenomena by 
associating with a pair of points some degree of 
probability that they may be the scene of this inter 
action There is no room for elaborate integrations 
or for differential eipiations in the theory of such a 
fundamental factor” Again “Modem theory has 
virtually abolished all structure of an electron,” and 
with this, the expectation “ that the value of e would 
depend on the singular solution of some differential 
equation expressing the transition from charge to 
field ” 

Thb issue of the Proceeding of the Royal Society 
tor Dec 3 (Series A, vol 121, No A788)is especially 
interesting to students of quantum meohames , it 
contains no less than five papers which are excellent 
examples of the process of consohdation going on 
at both ends of the new theory Any new theory, 
naturally enough, especially one developed at the 
rate of the theory of quantum meohanios, is liable 
to be presented at first with a lack of complete- 
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neas, symmetry, or elegance The lack of such ele 
ments is of course no ground for criticism, but it 
may prove a stumbling block to further advances or 
cause unnecessary difficulty to the student At the 
applications end of the new tlieory we find here papers 
by Temple and Nordheim — one presenting with 
really delightful elegance the ijuantum theory of the 
scattering of electrons by the field of force of a bare 
nucleus, the other completing the thooiy of the 
emission and reflection of electrons by clean metal 
surfaces- — a theory which is proving of great help in 
the understanding of thermionic phenomena At the 
foundations end of the theory there are papers by 
Eddington Whittaker and Flint These all aim in 
different ways at expressing the principles of (juantum 
mechanics in more general or more symmetrical ways 
than have yet been achieveil Tlie results ubtainnl 
at this end of the theory are always liarder to appreci 
ate than those of the other end , but one cannot 
avoid the feeling that further steps in the develop 
ment of the foundations of the theoiy will not be long 
delayed 

On Jan 28 occurs the centenary of the death of 
Thomas Tretlgold, who, though ho died at the early 
age of forty, yet during the last ten yeais of his life 
gave the engineering world three woiks of hrst class 
importance “Elementary Principles of C aipentry,” an 
‘ Essay on the , Strength of Cast fron,” and a “ Treatise 
on the Steam Engine '' Tliough not destined to rise 
to the same eminence as his contemporaries Rennie 
t an ban n, oi Stephenson, like them he started life with 
no advemtage of enviionment, and like them he {los 
sossed an untiring industry Bomat Brandon Durham, 
on Aug 22, 1788, he received a village school eiluca 
tion, and then at tl)o age of fourteen was apprenticed 
to a cabinetmaker From 1808 until 1813 he worked 
as a journeyman carpenter in Scotland, from 1813 
until 1823 was an assistant in the office of a relative 
WilLam Atkinson, a London architect and for the 
last few years of his life premtised as a civil engineer in 
London His “Principles of Carpentry,” of 1830, 
was the first serious attemfit in England to determine 
practically and scientifically the data of resistance , 
his essay on cast iron of 1824 was the earliest sys 
tcmatic treatise on that subject while his book on the 
steam engine of 1827 was used by later writers, anil 
enjoyed a jwpulanty equal to that of the later works of 
Bourne and Rankine Besides these separate works, 
which went through several editions, Tredgold wrote 
valuable articles in the “ Encyclopcedia Rntannica,” 
Thomson’s Annals of Philosophy, and Tillock’s Phtlo 
sophtcal Magazine He died in London and was 
huned in St John’s Wood Chapel Cemetery 

The recent official announcement that the Govern 
ment will ask Parliament for a vote of million 
pounds for future forestry work in Great Bntain will 
be regarded with satisfaction by all who realise that 
this matter is one of economic importance to the 
nation, and should stand outside of party pohtios 
The Forestry Commissioners were apixiinted, under 
the Forestry Bill of 1010, for a period of ten years, 
which comes to an end in Apnl of the present year 
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A sum of 3f million pounds was sanctioned for the 
first ten years’ work The Government now intends 
asking Parliament to sanction the continuance of the 
work of the borostry Commissioners, increasing the 
grant for the next two ^ears by 2 million pounds 
In adrlition, the Commissioners anticipate receiving 
a total revenue from forest receipts of £1 400 000 
during the next ten years With these sums they 
expect to provide 226 000 acres of new jilantations, 
to devote tl 000,000 to forest workers' holdings, and 
to make giants for other iiurjxises, including the 
planting of municipal and private lands and forestry 
education and research 

iHE ten years work of the Forestry Conunissioners 
now coming to an end has not pioceedod without some 
of its operations being called in question m more 
than one part of Great Bntain This has proved 
rather an unfoitiinate aspett of the new work, since 
It has led to the attitude and ai ts of the Commis 
sioners being regardeil with suspicion by many who 
should have been secured as active allies From the 
professional jioint of view the forest policy of the 
Commission where such has been ajiparent is ojien 
to grave doubts The concentration foi example on 
the formation of conifei ous plantations ( 1 24,000 acres), 
and the total neglect of our valuable British broatl 
leaved sjrecies (4000 acres only m the jienod) has been 
strongly criticised Ontheothei hand, theCoininission 
has put through a great deal of good work, and its 
well wishers will hope to see it rontimietl It may be 
suggesteil howev er, that the House of Commons, when 
considering this vote should make itself ac((uainted 
with the work undertaken during the past ten yeais 
Over that work the House has liad little contiol, since 
the Commission unlike all othei departments of the 
State, IS not undei a Ministei of the Crown 

The seiond annual Report of the Oxfonl Pieseiva 
tion Trust, recently issued, gives an uitei-esting record 
of the past year’s achievements m tlie way of saving 
many of the sites in and around Oxford from the 
damage done to the amenities of the city by ill 
considered building operations An excellent maji 
which accompanies the report sltows five sevei-al jilots 
of < ountry within the five mile radius which have been 
secured from the intrusion of the sjieciilative biiildei 
by pnvate benefaction and by the present Trust and 
its predecessor The fauna and flora of the Oxford 
district are well known to be of a nch and vaneil 
character, as was amjily shown by the volume on the 
natural history of the district brought out under the 
editorship of Commander ,1 J Walker at the time of 
the meeting of the British Association in 1 926 Even 
then the growth of the city hail done much to deprive 
the immethately surrounding country of its suitability 
for the support of wild life , but it is satisfactory to 
know that some compensation for the loss is to be 
found in the sites saved from further encroachment 
through the activity of the Trust In the words 
of Prof E O R Waters, speaking of the micro 
lepidoptera, “ the many sheltered woods and copses, 
rough pastures and swampy meadows, which are the 
principal habitats of these delicate and local insects, 
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have been much reduced by the constant advance of 
cultivation, cattle, building, and (most destructive of 
all) golf bnks , but the remarkable concentration of 
lepidopterous life in some of the surviving localities 
partly compensates foi what they have lost in extent ” 
The reconciliation of commercial with cesthetio aims 
within the city itself — a still more ditflcult problem — 
IB also being taken in hand by the Trust, which makes 
a strong apjieal for pecuniary help 

At the time of writing, little is known about the 
strong earthquake that, at 7 24 a m on Jan 17, 
destroyed many buildings at Cumana, an important 
seaport town of Venezuela Though the damage to 
the town is considerable and is probably greater than 
the early reports indicate, the earthquake seems to 
have been far inferior in strength to the great shocks 
that destroyed the town on Oct 21, 1760, and Dec 
14, 1797 The latter earthquake, which occurred 
nearly two years before Humboldt’s visit to the 
country — he himself felt two of its after shocks on 
Nov 4, 1799 — IS described in his “ Personal Narra 
tivo ” (translated by H M Williams, vol 2, pp 
214 238, vol 3, pp 316 327) The number of lives 
lost was 18,0(K), while the first official estimate for 
the recent earthquake places the number at 30 
Humboldt notices that, both in 1706 and 1797, 
swellings were observed in the shoal of Morro Roxo, 
near the mouth of the Rio Bordones He traces the 
migration of the focus from the south coast of the 
Gulf of Canaco m earlier years to Cumana m 1797, 
and attributes it to the opening of new imdergroimd 
communications, and remarks tliat the rapidity with 
which the undulations are propagated to great dis 
tanoes proves that the centre of action or focus — he 
was one of the earliest to use this term — is very remote 
from the surface of the globe 

On Jan 19 a conference was held at the John Tnnos 
Horticultural Institution, Merton Park, London, 8 W , 
to mark the himdrodth anniversary of the birth of the 
founder, John lanes John Innes was a city merchant 
of an old Scottish family, who with his brother bought 
a considerable estate in Merton, and while living there 
proceeded to build what was then the pleasant and 
almost isolated suburb of Merton Park John Innes 
in his htetime gave many examples of his generosity 
to his neighbours and finally left his residual property 
to found a school of gardemng As the endowment 
promised to become of considerable value, the Chanty 
Commission, in drawing up the scheme for the 
administration of the trust, made provision for a 
research station which at the some time would train 
practical gardeners The Institution thus founded 
began work in 1908, and, being fortunate to obtain 
the late William Bateson as its first director, became 
immediately identified with the then young study of 
genetics 

Thk conference on Saturday last dealt with vanous 
aspects of polyploidy, as a source of species and 
horticultural varieties After Mr J B S Haldane, 
for the benefit of the non technical part of the 
audience, had explained what a polyploid was. Dr 
C C Hunt illustrated by reference to the genus 
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Roaa how cytology disonmmates between species and 
varieties Prof E W MacBride objected that such 
distinctions are unknown among animals Prof 
Ruggles Gates discussed the origin of polyploids, and 
the vanation of the size of the cells with polyploidy, 
but, as he and other speakers pointed out, it is 
difficult to make any generalisation that will cover 
all the cases Dr C D Darlington discussed the 
pairing of the chromosomes in polyploids, and Mr 
J B S Haldane, in explaining the laws of inhentanoe 
in polyploids, showed that their structure involves 
such a complexity of combinations that the chance 
of fixing a particular variation is greatly reduced as 
compared with diploids Dr C L Huskins dealt 
with polyploidy m cereals, where such important 
groups as the bread wheats and ordinary oats are 
hexaploids Mr M B Crane gave some remarks on 
polyploidy m Prunua and Rubns prepiaratory to a 
demonstration of some of the seedhngs that hajrA^ 
been raised at Merton Miss Fellow demonstrate’ 
polyploidy m Pnmula kewensis, and Dr F W 
Sansome some of the tetraploid tomatoes that can 
be prmluced vegetatively 

8m William Bragci described recent progress m 
crystal analysis in his discourse delivered at the Royal 
Institution on Friday, Jan 18 Discussing the use of 
X rays m revealing the structure of solids, 8ir William 
dealt with the results which have followed their 
application to the examination of alloys In pure 
copper the atoms are piled together m close packing, 
like spherical shot , each sphere then touches twelve 
neighbours When a small number of zinc atoms are 
added, they distnbute themselves at random amongst 
the copper atoms without disarranging the pattern 
very much But there is a limit to this addition If 
too much zinc is put m a new pattern is formed, in 
which each atom now has only eight neighbours 
As more zinc still is put with the copper, a very com 
plicated pattern is formed the unit of which is 
twenty seven times as large as in the preceding case, 
and there are fifty two atoms in it , this alloy is very 
hard and brittle Curiously enough, there is an alloy 
of copper with aluminium, and again of copper with 
tin, in which the same properties are exhibited, the 
same pattern is found, and the same number of atoms 
in the pattern moreover, there is the same number 
of free electrons Tliese ciinous alloys are compiosed 
of five atoms of copper to eight of zinc, nine of copper 
to four of aluminium and the third very approxi 
mately in the ratio of thirty one of copper to eight of 
tin In each case there are thirteen atoms to twenty 
one electrons These new and interestmg results are 
due mainly to the work of Owen and Preston, Bradley, 
and Bernal m England, Westgren and Phragm^n m 
Sweden They open up new ideas of the conditions 
m the alloy They suggest that we ought not merely 
to think of an alloy as a mixture of atoms, but in 
some d^es at least as a mixture of electrons with 
atoms, the latter having considerable latitude as to 
nature 

In his presidential address, delivered on Jan 16 lo 
the Royal Meteorological Society, on “Amateurs as 
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Pioneers,” Sir Richard Gregory stated that until rela 
tively recent times all soientiBc societies were organi 
sations of amateurs At a later stage, when their 
inquiries became of practical value, professional msti 
tutions are estabhshed, and much of the work is taken 
over by industrial or national services In the middle 
of last century, James Glaisher formed an organisa 
tion of voluntary observers for meteorological reconls, 
and the Royal Meteorological Society maintained this 
service until it was taken over by the Meteorological 
Office in 1912 The systematic collection of rainfall 
records, which was started by G J Symons in 1869, 
has similarly become part of the orgamsed work of the 
Meteorological Office Tlie systematic study of upper 
air conditions, now earned on for practical purposes 
of aviation, unginated with W H Dines and C J P 
Cave It was an amateur, Benjamin Franklin, who 
established the identity between the discharge from 
an electnc machine and lightning by his famous kite 
experiment in 1762 An amateur also, Ohver Hoavi 
side first pomted out that electromagnetic waves 
might be reflected by a conducting layer in the 
iipjjer an, now called the Heaviside layer, which 
makes radio commumcation around the world possible, 
and amateurs first established world coinmimication 
with shoit waves 300 metres or loss in length In 
transport also, through the experiments of Wilbur 
and Orville Wnght the conquest of the air has been 
due chiefly to the pioneer work of amateurs Fvery 
encouragement should be given therefore, to all such 
voluntary woikers m scientific fields 

Thf following officers wore elected at the annual 
general meeting of the Royal Meteorological Society, 
held on Jan Ifl — President ''Sir Richanl Gregory , 
\ tee Presidents Mr R Amiston, Liout Col E Gold, 
Mr I D Margary, and Mr R A Watson Watt , 
Treasurer Mr F Druce , Secretaries Dr C E P 
Brooks, Commandei L G Oarbett, and Dr A Cnch 
ton Mitchell , Foreign Secretary Mr R G K 
Lernjifert 

Thii. following officers were elected at the meeting 
of the Royal Microscopical Society on Jan 10 — 
President Mr J E Barnard I ice Presidents Dr 
H S Clay, Dr J A Muiray, Dr A S Parkes, and 
Mi E a Robins , Treasurer Mr Cyril F Hill , 
Secretaries Prof R Ruggles Gates and Dr Clarence 
1 lernej 

Prof D’Arcy W Thompson, jirofessor of natural 
liistory in the University of St Andrews, has been 
elected a corresponding member of the Soci6t6 de 
Biologie, of Pans 

Prof P W Bridgman, Hollis professor of mathe 
matics and natural philosophy at Harvard University, 
will deliver the Guthne Lecture for 1929 of the Physical 
•Societ-y of London on April 19 next 

Mr Francis P Lk Bitffe, managing eilitor of 
Thought, objects to a comment made in an article on 
“ Evolution and Fundamentalism,” m Natdbb of 
Dec 22 He did not in his article in A ffiertco suggest 
“ that science should be looked on askance ” In a 
letter correcting this remark he adds, however, “ I 
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did most emphatically suggest that so ealloil ‘ scient 
lets ’ and romancing scientists should ‘ bo looked on 
askance ’ ” 

Mb Thos j Offem, a member of the organising 
committee of the scientific, ojitical, and photographic 
section in the forthcoming British Industries hair, 
informs us that readers of Natukf who may be 
interested can obtain an invitation ticket to the Fair 
on application to the Department of Overseas Trade, 
36 Old Queen Street, 8 W 1 The scientific instru 
mont section of the Fair has grown considerably in 
size and importance (see Natijre, Oi t 20 1928, 

p 031), and we hojje that all scientific workers who 
are at hand will take the oppoi-tunity of visiting it 

On Tuesday, Jan 29, at 6 16, Prof Juhan S 
Huxley begins a course of six lectures at the Royal 
Institution on evolution and the problem of species, 
and on Thursday Jan 31, Sir William Bragg gives 
the first of three lectures on the early history of X rays 
The Friday evening discourse on Fob 1 will bo 
dolivereil by Prof J L Myres on geometrical art in 
south eastern Europe and western Asia, and on Feb 
8 by Mr C E R Sherrington on recent problems of 
rail transport 

At the monthly general meeting of the Zoological 
Society of LoniJon, held on Jan 16, it was stateil that 
the total number of visitors to the Society’s (lardens 
during the past year was 2,225,662, the receipts 
amounting to £7 1 666, an increase of more than £3000 
as compared with the previous year, end an increase 
of nearly £10,000 when compared with the average 
for the jirevious five years The year 1928 was by 
far the bast m the history of the Society The visitors 
to the Society’s Aijiiarium dunng the year numbered 
444,177, the receipts amoiintmg to £17,393, showing 
a decrease of £900 as compared with the previous 
year 

At the autumn mooting of the Iron and Steel Insti 
tiite at Bilbao, Prof Henry Louis fonneily professor 
of mining and metallurgy at Armstrong College, New 
castle on Tyne, was unanimously noinmateil foi elec 
tion as the next president of tho Institute, and ho will 
take office at the annual meeting in London on May 2 
Prof Louis being a jiromment citizen of Newcastle 
upon Tyne, the members resident in that neighbour 
hood considered that it would bo very appropriate to 
hold the autumn meeting of this year m that city, and 
tho Loni Mayor and corporation of the city have sent 
a cordial invitation to the Uouncil of tlie Institute 
to hold tho meeting there The date of tho meeting 
has boon fixed for Sept 10-12 

Recent appointments to scientific and teclmical 
departments made by the Secretary of State for the 
Colonies include the following — Mr D P McGregor 
to be geologist in tho Gold Coast, and Mr KBS 
Morris, assistant entomologist in the same Colony, 
Mr J D Shepherd to be imgation officer in the 
Agricultural Department, Palestine , Mr M Vordy 
to be manager, Expenmental Fruit Farm, Sierra 
Leone , Mr E Messervy to be veterinary officer m 
Tanganyika Territory Among the transfers and 
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promotions are the following — Mr H M Gardner, 
senior assistant conservator, to be conservator of 
forests, Kenya Colony , Mr L P Henderson, agn 
cultural instructor, Federated Malay States, to be 
siipenntendont, Agricultural Department, Nigeria 
Mr G N Sale, assistant conservator of forests, 
Cyprus, to be diiector of forests, Mauntius , Mr D 
Stevenson, deputy conservator of forests, British 
Honduras, to be senior assistant conservator of forests. 
Northern Rhodesia 

A SHORT catalogue (No 6) of books, mainly of 
botaiuoal and zoological interest, has reached us 
from Mr J H Knowles, 02 Solon Road, S W 2 

ApPLrcATiONS are inviterl for the following appoint 
ments, on or before the dates mentioned — A full time 
lecturer in electrical engineering in the Leicester Col 
lege of Technology — Tlie Registrar, College of Tech 
nology, Leicester (Jan 31) A resident librarian at 
the Liverpool Medical Institution — The General 
Secretary, Medical Institution, Liverpool (Feb 4) 
A pnnciiial of the Kirkcaldy High and Technical 
School— Tlie Education Offices, Kirkcaldy (Peb 9) 
A jumor technical officer m the design section of an 
Admiralty Fstabhshment at Portsmouth — The Secre 
tary of the Admiralty (C E Branch), W hitehall, S W 1 
(Feb 9) A research assistant me^i^ncultural economics 
and a student assistant in agricultural economics in the 
Defiartment of Agriculture of the University of Leeds 
— The Registrar, The Universit j , Leeds (Feb 11) An 


aasistant m pathological chemistry in the University 
of Cape Town — The Secretary, Office of the High (5om- 
ndaaioner for the Union of South Africa, South Africa 
House, Trafalgar Square, W C 2 (Feb 26) A bao 
tenologist in the department of agriculture of the 
Insh Free State — The Secretary, Civil Service Com 
mission, 33 St Stephen’s Green, Dublin, C 2 (Mar 
19) A semor lecturer in psychology m the Rhodes 
I’niversity College, Orahamstown — The Secretary, 
Office of the High Commissioner for the Umon of 
South Africa, Trafalgar Square, W C 2 (April 1) 
Civilian education officers in the Royal Air Force Edii 
oational Service — The Secretary, Air Ministry, Owydyr 
House, Whitehall, 8 W 1 An assistant master, to 
teach physics and mathematics, at the Guildford 
Junior Technical School — The Clerk to the Governors, 
Techmoal Institute, Guildford A Government chemist 
for Fiji — The Private Secretary (Appointments). 
Colonial Office, 2 Richmond Terrace, Whitehall, 
S W 1 Short service officers in the Royal Air Force 
— 1 he Secretary, Air Ministry, Kingsway, W C 2 
Aircraft apprentices m the Royal Air Force — ’The 
Royal Air Force, Gwydyr House, Whitehall, S 'W I 
A junior assistant (male) under the Directorate of 
Radiological Research, Research Department, Wool 
wich — The Chief Superintendent, Research Depart 
mont, Woolwich, SE18 An assistant civilian 
experimental officer for a Governmental Experi 
mental Establishment — The Secretary, R E Board, 
14 Grosvenor Gardens, S W 1 


Our Astronomical Column 


Nkw Comet Schwassmann Wachmann, 1929a — 
Prof A Schwaasmann and Dr A Wachmann dis 
covered a very remarkable comet on Nov 16, 1927, 
at Bergedorf Observatory They have now found a 
second comet , the following details have been com 
munuated in a telegram fiom the lAU Bureau, 
Copenhagen Time of observation Nov 17<* 22i 
219'<> UT , RA C" 40“> 32‘ . N Deol 20’’ 30'. 
daily motion -28“,N 3', magnitude 11 The comet 
IS close to the ecbptic, and was doubtless discovered, 
hke the other one, in the course of the photography 
of minor planets that is carnoi) on at Bergedorf If 
the motion continues slow, there ought to be no diffl 
oulty m picking the comet up by Jan 25, the moon 
being then out of the way at the beginning of the night 

Recent Solar Activity A largo group of s^ts 
crossed the sun’s disc between Jon 11 end 23 The 
spots were m stream foimation with a large leader 
spot when seen on Jan 16, but when next observed 
on Jan 19, the group had altered considerably and 
the spots were breaking up No mametio disturbance 
was registered at Greenwich about the time of central 
meridian passage of the group Besides this group 
there was another group, somewhat smaller, about 
60° of longitude eastwards and on the other side of 
the equator Particulars of position and area of the 
two groups are as follows 

No Dale on DIm Centrri^ridlnn jja* Are* 

1 Jan 11-23 Jan 17 4 7° N 1/800 lofherai 

2 Jan 16-28 Jan 218 11° S 1/1200/ sphere 
Sunspot activity during 1028 was considerable 

Notes on about a dozen large grouiw, each seen for 
at least two or three days as a naked eye object, were 
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given m Nature at their times of occurrence 
According to a report in Jour Brit Astron Aaaoc 
for December 1928, the mean daily area of spots for 
the year was about 1260 rmlhonths of the sun’s 
hemisphere, as compared with 1068 for 1927 and 
1262 for 1926 The maximum of the present cycle 
18 therefore not sharply defined as was that in 
1917 of the preceihng cycle The curve for mean 
areas gives for the present cycle a double peak in 
1926 and 1928, whilst the curve plotteil from the 
average daily number of spots, irrespective of size, 
gives a rather indefinite maximum centring about 1 927, 
although the top of the peak seems to have been 
reached in 1928 It may be anticipated that the sun’s 
activity will show signs of a decline during 1929 

Mars — Few results for the present appantion of 
Mars have yet been published , Dr W H Steavenson 
has noted the reappearance of a broad, oblique, dark 
marking sloping upwards to the right, south of 
PandorsB t return VAatrorwmxt for December contains 
some beautiful drawings made at the 1926 opposition 
by M E M Antomadi with the 0 83 m refractor at 
Meudon There is some trace of the above oblique 
bond shown on them He notes that in the regions 
enjoying summer there is a tendency for yellowish 
veils, which he asonbes to clouds of fine sand raised 
from the desert regions, to dim the surface markings 
The darker markings showed a great variety of tints , 
red, green, blue, violet, and brown all appear in his 
descnptions Solis Laous was green in September 
1926, greenish grey in November, and brown in 
December This marking appears to have expanded 
m the north south direction as compared with former 
years 
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Research Items. 


EtJROPBAN QypaiES in Eoypt — In the Journal oj 
the Oypty Lore Soctety, vol 7, ser 3, pt 2, Dr John 
Sam^n, citing a paper pubUahed by Capt Newbold 
whion c^peared in the Journal of the Royal Aaxatte 
■Society in 1850, analyses a vocabulary there given oi 
the Ghagars, one of the three gypsy tnbee which the 
author met in Egypt The Ghagars themselves spoke 
of having brethren in Hungary, but this reference had 
been overlooked by later wnters, who had not doubted 
that they belonged to the eastern Romani groups, 
which includes the Helebis of Egypt, the Nawar of 
Palestine, the Kurbat of Syna and Persia, emd the 
Karaci of Asia Minor and Transcaucasia A re 
examination of the vocabulary, however, shows close 
affinities with the dialects of western Romam especially 
of the Balkan and eastern European gypsies, though 
coupled with borrowings from the ea^rn Romani 
with whom they obviously have been in contact for 
a oonsiderable tune It would appear from their 
vocabulanal and phonetic peculiarities that the 
Ghagars must have originated in the region of Mol 
davia, of which Bukowma and Bessarabia are the 
modem linguistic representatives In 1322, Bymon 
Simeoms, in his " Itineranum,” recorded the existence 
of a people in Alexandria and Cairo who from their 
characteristics were clearly gypsies who had come as 
prisoners of war from the Danube, and though these 
are probably too early in date foi it to be likely that 
they are Ghagars, it is possible that the latter are 
trans{>orted prisoners of the later wars between Turk, 
Hungarian, and Pole m the seventeenth century 

SlONITIOANOB OF THE MOULTINO OF FeATHERS — In 
a careful analysis of the succession of moults in the 
loggerhead shrike (Laniue ludovxcianm) and its sub 
species, Alden H Miller finds evidence of a correlation 
with climatic diftorencos (f7mv Oahfomia Pub Zool , 
vol 30, No 13 , 1028) The adaptive signiflcance in 
the moult lies in the need for keeping the minimum 
level of plumage (or flight) efficiency as high as possible 
In the wings and tail this end is supposedly accom 
plishod by the alternating moults of different senes of 
feathers, and in the remiges and rectnees, particularly, 
by the replacement of the least important feathers first, 
m order that more of the senes may bo new when 
the most important feathers are lacking But this 
does not meet all the case The facts that the long 
central pair of rectnees and the largest of the inner 
secondanes drop first, and that the alula and outer 
pnmanes are lacking at the same time, are not easily 
explained on the same basis Tlie author reaches the 
conclusion, therefore, that although all phases of 
moult order must be adjusted at least to the extent 
that the birds are able to survive, there is still to be 
seen in the moult behaviour of certain feathers, in 
addition to adaptation, a definite refieotion of either 
embryonic or phylogenetic homologies, or perhaps 
both The extent to which all these factors enter in 
vanous degree into the moults of ihfferent subspecies 
can only be elucidated by further investigation of the 
phenomena in this and other species 

An Amebioan Genus of Lizabps — Knowledge 
regarding the genus Ctmaeaura, a senes of large tree 
and rook lizards, some of which may exceed three feet 
in length, has been unsatisfactory, and the extent of 
the unsatisfactonness may be gathered from John 
Wendell Bailey’s “ Revision,” in which the 27 reputed 
species have dwmdled under ontical examination by 
more than 50 per cent (Proc U S Nat Mua , vol 73, 
art 12, 1928) The thirteen recognised species are 
confined to Mexico and Central America, ana the most 
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widely distributed, and at the same time the most 
primitive species, happens to be that first desenbed 
in 1802 l^e new analysis shows that it is impossible 
to distingiusli Otenoaaura from alhed genera by any 
struoture of skeleton, and reliance has been plswied 
upon the usual external characters Indeflmteness 
also shrouds the geological histoiw of the genus, but it 
would appear to bis closely related to, and to have been 
derived from, a common iguanid stock, from the heail 
quarters of which in central western Mexico it spread 
in even waves north and south At the present day, 
the transition in morphological characters from this 
centre of distribution is a gradual one, without any 
break in the senes These lizards are active and 
powerful, and are able to inflict nasty wounds by the 
use of their small sharp teeth, and by the lashing of 
their spiny tails 

Some Indian Fishes— Dr Sunder Lai Hora and 
Mr D D Mukerji give a detailed survey of the genus 
Eeomus (“Notes on Fishes m the Indian Museum, 
XVI On Fishes of the Genus Eeomus Swainson,” 
Records of the Indian Museum, vol 30, pt 1, 1928) 
These are small oyprmid fishes with elongated and 
strongly laterally compressed body, and amongst 
other charaoteis, with two pairs of barbels at the 
comers of the mouth, one pair short and the other 
pair very long, sometimes extending as far back as the 
base of the anal fin These barbels give the fishes a 
peculiar and distinctive appearance The genus occurs 
in British India, Ceylon, Nicobars, Malay Peninsula, 
Malay Archipelago, and French Indo China The 
authors have reduced the Indian species, of which 
there were a number, to five Eeomus danicus is the 
commonest, inliabiting ponds and ditches , E altus is 
a Burmese species, a hno series of which was purchased 
by Dr Annondale from the Mandalay market , 
probably the commonest s|>ecie8 m Ceylon is E 
thermoxcus, originally described from the hot springs 
m Kanniya, but a|;>{>arontIy no lonfmr to be found in 
them In the same volume of the Records the semor 
author ilesenbes a new sp^ies of Braohydanto and 

f ives a few notes on other Burmese fashes (“ Notes on 
ishes m the Indian Museum XV”) In part 2 
Mr J R Norman continues his report on the Indian 
Hoterostomata (“The Flatfishes (Hetorostomata) of 
India, with a List of the Sjiecimens in the Indian 
Museum,” part 2), the first part having appeared m 
the previous volume The famihes Soloidee and 
CjrnogloBsidse are now dealt with There are eight 
genera of the Soleidro in Indian waters and three of 
the CynogloBSidtP, W far the larger number of these 
last belonging to Cynoglossus Plates representing 
four of the Soleidee show the strikmg form of Brachtrus 
macrolepis and three species of Zebnae with their 
wonderful transverse markings from which the genus 
18 named 

Bryozoa of the Austrauan Antarctic Expedi 
T iON — Mr Arthur A Livingstone, assistant zoologst 
m the Austrahon Museum, Sydney, gives a detailetl 
supplementary report on the Bryozoa of the Austrahaa 
Antarctic Expedition, 1911-14 [Scientific Reports, 
Senes C, Zoology and Botany, vol 8, Part 4, 1928) 
The first report was made by Mias L R Thomely 
and pubhshed m Now South Wales by the Austral 
asian Antarctic Publication Committee (Senes C, 6 
0, Polyzoa, 1924) It Was found, however, that the 
matenal sent to Miss Thomely was not complete, as 
a large portion of it had been overlooked Hence 
the present volume, m which the original classification 
and many of the identifications have been considerably 
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altered Two of Mjas Thomely’s new apeoies have I Ciassivioation o» Ockans and Skas — Ooeano 


been placed m new genera Cdlana membranacea 
m the new genua Afowaonta, Aapidottoma oblt^um 
m the new genue Paettdocellarta Membrampora 
dongala Thomely la shown to be Ogtvalana lata 
(KIuto), and this forms only the second record from 
the Antarctic, Kluge's ongmal description being here 
supplemented bj further notes The pajier is illiis 
trated by beautiful photomicrographs by Mr (1 C 
Clutton and by clear diagrammatic text figures by 
the author 

The PiANT Wall in the I-iuht of Digestion 
Expebiments —Max Rubner gives, m Die Natur 
unssenschaften for Nov 30, 1928, a general account 
of the physiological significance of the mam com 
ponents (pentosans, celluloses, and ligmns) of the 
plant wall from the point of view of digestion expen 
ments that were earned out in Germany during the 
War and the immediate ppst War ixiriod From this 
acooimt, several conclusions of general interest 
emerge In expenments upon animals and upon man, 
there was often a remarkable difference in the degree 
of digestion of cellulose matenal from the same food 
stuff in different expenments upon the same subjects 
Some of this difference may be due to difference in the 
baotenal flora of tlie intestinal tract, but the differences 
are so marked that Rubner concludes they point to 
the existence of many different forms of cellulose 
As the same differences appeared when the punfled 
celluloses from these food [iroducta are fed to animals. 
It does not seem {xissible to attnbute them to the 
different extent to which the plant membrane is im 
pregnated with fatty substances or lignins Rubner 
discusses the wide variations m the methods used by 
different investigators to separate the hgnm from the 
plant membrane with the result that very different 
substances are probably included under this name 
In any case it appears from the analysis of pentosans, 
cellulose, and lignin m a vegetable food material, 
before and after its passage through the mammalian 
alimentary canal, that m many cases a certain amount 
of the liamm fraction must undergo digestion Whilst 
it IS probably true that heavy lignification is associated 
with relative mdigestibility, it would not seem safe to 
assiune that the only constituent of a hgnifled plant 
wall to undergo digestion is any inner lining of |ien 
tosan character that may be present 

Nitbogen C\cir in the Son — Camten Olsen 
{Comptes rendaa du Laboratoire CarUberg), working on 
the sigmficauce of the hydrogen ion concentration for 
the cycle of nitrogen transformation m the soil, has 
determined that ammonifioation lan proceed in soils 
with pH values between 3 7 and 9 0, the process being 
most active when this value lies between 7 0 and 8 6 
Nitnflcation can proceed m soils with pH between 3 7 
to 8 8, the optimum being at pH 8 3m soils nob m 
ammonia Tmdor natural conditions, m soils with pH 
between 4 0 and 8 0, the rapidity of nitnflcation is 
determined by the rate of ammonincation, as the latter 
{irocesH limits the former In strongly acid soil which 
IS rendered alkaline by the addition of calcium carbon 
ate, there takes place Very rapidly a powerful mtnflca 
tion unless it is necessary to add inoci^ting soil from an 
alkaline reacting soil Provided the mtnfymg baotona 
working in the acid soil are special kinds which cannot 
work in alkaline soil, the bacteria working m the alka 
line soil must either be founil in small quantities in the 
originall> acid soil or be introduced in dust The latter 
suggestions seem ^iiite feasible, as the mtnfymg 
organisms are not killed when soil containing them is 
dned out at ordinary room temiierature, and trans 
portation as dust from one locality to another is there 
fore possible 
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waphers have made several attempts to find a satis 
laotory olassifioation of oceans and seas, but no 
general agreement has yet been reached M C 
Vallaux has an article on this subject in La Oiographte 
for September-Ootober 1928 (vol 60, Nos 3 4) He 
develops the idea that most classifloationa take too 
much aooount of the arbitral^ divisions of the waters 
that are the outcome of practical use, and thus m con 
sequence the important physical considerations tend 
to be lost to sight The classification M Vallaux 
suggests IS a simple one He recogmses four oceans. 
Southern, Pacific, Indian and Atlantic The Southern 
Ocean has climatic limits, lat 36° S and the Antarctic 
Circle Tlie others have mainly topographical boun 
danes, except that the Atlantic Ocean ends at the 
Arctic Circle m the north east Seas are divided into 
four groups Icy seas (mera glaciea) are the Arctic 
sea and the marginal Antarctic seas Garland seas 
(tnera ^irlandea tnaulatrea) include the Bering, 
Okhotsk, Japan, China, and Andaman Seas Mediter 
ranean seas, which generally have deep basins, mark 
lines of instability m the earth’s crust Lfwtly, 
shallow seas include the Persian Gulf, the Baltic, 
Hudson Bay the Gulf of St Lawrence, the North 
Sea, the English Channel, and the Irish Sea Accord 
mg to M Vallaux, calculations gives the areas of the 
oceans m millions of square kilometres as follows 
Southern, 86 6 , Pacific, 120 9 , Indian, 42 4 , and 
Atlantic, 68 2 The areas of seas are also given m 
the paper 

New PKNntTi,UM Appabatus fob Gravit\ Wobk 
— Interesting and imjxirtant advances in pendulum 
apjiaratuB foi the detennmation of gravity are cm 
bodied in the new Cambridge apparatus described by 
Sir Gerald Lenox Conyngham, its inventor, at the 
Royal Geographical Society meeting of Jan 14 The 
instrument is made by the Cambridge Instrument 
Company Ltd , and rnaiw of its parts were specially 
designed bv the late Sir Horace Darwin The object 
aimra at was the determination of the time of swing 
to 2x10’ second when the time is reduced to its 
estimated value under ideal conditions, that is, tn 
vacuo, at standard temperature, with an infinitesimal 
arc of vibration, and m a perfectly steady and rigid 
stand In the Camhndge apjiaratus, an airtight cham 
her m used and the pressure is reiluced to between 
60 mm and 80 mm of mercury, the value being easily 
measureil and controlled, while the prosauro constant 
18 well determined Tlie rods which start or lift and 
lower the pendulums pass through stuffmg boxes 
which possess an oil seal The pendulums are nuule 
of nickel stool, of the same composition as mvar, and 
the temperature correction is small and well deter 
mined Provision is made for measunng the arc of 
swing, in order to allow for it In order to prevent the 
motion of the jiendulum from setting its case and 
stand m vibration, two pendulums, carefully adjusted 
to the same period, and swinging in opposite phase in 
the same plane, are used In order to eliminate any 
influence of movements of the pillar on which the 
apparatus may be placed, use is made of the device 
of Venmg Memosz, in which a tjnrd stationary pen 
dulum of similar construction, and able to swing in 
the some plane, is placed between the two pendulums 
The optical arrangements for observing the motion 
of the jiendulums are ingemous, and are described in 
detail m the account which is to appear in the Qeo 
graphical Journal 

A New Method fob Investigatino y Rays — A 
j method for finding the direction of hard y rays which 
does not require the delineation of a pencil by screens 
I has been devised by W Bothe and W KolhOrster 
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It en^loya instead the fact that secondary electrons 
Which have been set free by waves of very high fro 
quenoy move off from their parent atoms approxim 
ately in the direction of the radiation The trajectory 
of the electrons can be found by settuifi a pair of 
Geiger electron counters in various positions until 
they show a maximum number of coincident dis 
charges due to the individual electrons affecting each 
in turn, when their common axis must be m the bne 
of the mcident 7 rays So far, the authors have only 
pubhshed a short preliminary account of their method 
(Die Natiincwsenec/ia/ten, Deo 1), but it has an obvious 
apphoation to the problem of the origin of the cosmic 
rays, which can be particularly well studied by means 
of It because of their extremely short wave lengths 
They mention that when relatively soft rays are 
excluded by a filter of 10 cm of lead, the number of 
coincident dischargee of the counters which cannot 
be ascribed to the presence of radioactive substances 
18 mcreased threefold by rotation of the detecting 
system f rom the horizontal to the vertical 

Elbotrio Hkatino and Ventilation —Most of 
the problems connected with the electrical heating of 
rooms have now been satisfactorily solved A prob 
lem which deserves more careful consideration, 
however, is that of the ventilation of electrically 
heated rooms, especially when they have no chimney 
or when as is usually the case, the chimney has been 
bricked up In the case of large shops where there 
are crowds of customers, the diflflc ultiea to be overcome 
are many Messrs Bourne and HollingHworth, Ltd , 
of Oxford Street, London, are to he congratulated on 
the arrangements they have made for heating, ventila 
ting, and coohng their departments A full account 
of the arrangements made is given in the Elertrtral 
Retnew for Jan 11 Provision has been mode with 
the Marylebone Corporation for a supply of 3600 
kilowatts The installation is probably the largest of 
Its kind in the world The floor space is 160 000 
si^uare feet and the volume of the air is two nulhon 
cubic feet The air is mamtaineil at an average 
temperature of 62° F throughout all the rooms and 
floors served It is also renewed seven times every 
hour The operating principle employed is that of 
blowing hot or cold air by means of fans into the 
vanons departments The temperature and volume 
of the air wimitteil is regulated from a central control 
room From this room all the motors, fans, heaters, 
and dampers are controlled by switches The tempera 
tiires registeretl at fifty appropriate places are indi 
cateil in the control room and four records can be taken 
simultaneously It is claimed that the temperature 
of the entire building can be mamtained -within one 
degree Fahrenheit no matter how the outside tern 
porature and the number of pei-sons m the building 
vary This scheme was adoptwl ns the estimates 
showed that it was cheaper tnan any of the others 
proposed 

Rowland’s Wave length and Tables — hor just 
over thirty years, Rowland’s “ Prelinunary Table of 
Solar Spectrum Wave lengths ” lias provided the 
world with a valuable standard of referenoe But 
since it was pubhshed our standard of accuracy has 
risen, a new system of laboratory standards has been 
develop^ and eslopted, and the time has conjo for 
the “ Revision of ^wland’s Preliminary Table of 
Solar Spectrum Wave length,” with an extension to 
the present limit of the mfra red (10,218 I A ) For 
this most valuable work we have onoe more to thmik 
the Umted States, and m particular Dr C E St John 
and his colleagues In their identifications of the 
lines they have many physical considerations unknown 
m Rowland’s day to help them toweuxls their de- 
cisions , in particular, the knowledge of the exoita 
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tion potential required to raise the atom from its 
lowest energy state to the state m which it can absorb 
a given line is now very frequently knu-wn and also 
the groups of Imes which should occur together Only 
one ontiGism need be made of the necessary economy 
m printing and choice of data to be given In Table VI 
the desimations for excitation potentials correspond 
injf to trie higher terms involved in any transition 
might have been added 'This -would have enabled a 
student to give the complete multiplet designation 
of any hno in which he was interest*^ without refer 
enoo to the source used in preparmg the mam table 
The list of references to these sources is not the least 
valuable part of the volume We mAy note that 
67 elements have been identified m the sim, and 32 
of these as ionised elements also No evidence of 
double lomsation has been found Of the 35 elements 
not identified defimtely, 18 are doubtfully possible of 
detection Only 176 lines of intensity 2 or higher 
remain unidentified The work is a fine performance, 
and it IS in its favour that it must leave the reader 
with an even higher ojiinion of the value and accuracy 
of Rowland’s original table than ho had before 

Contact Catalysis — The National Researoh 
Council of the USA has, recently published the 
Sixth Report of tlie Committee on Contact Catalysis, 
by R E Burk, in collaboration with other members 
of the < ommittoe (Reprint and Circular Rerte-a of the 
National Rraearch Council No 83 (Washington, U C 
National Acailerny of Sciences)) The rejicrt first 
appeared in the Journal of Physical Chemistry, vol 22, 
1928, p 1601 In addition to covering new develop 
meats, the present report summarises the five previous 
repot ts, and an attempt has been made to include 
relevant work m other fields 

At.x-vt. Obthosilioates - -The Journal of the 
American Chemical Society lor November contains 
an account by A W Bearing and E K Reid of an 
improved method for the preparation of ethyl ortho 
silicate and the synthesis of a number of new 
orthoBilicste esters The ethyl orthosilicate has been 
converted into silica gel by the e^ldition of the 
calculated amount of water together with 1 6 times 
Its volume of alcohol This gel, which was free from 
strong electrolytes, showed the same absorption as 
ordinary silica gel obtained from Sfidium silicate, but 
had a greater catalytic acti-vity A non aqueous gel 
was proparoil by refluxing the oster with acetic acid, 
excess of which was removed by dry benzene 

The Discoveky of Ether — The discovery of 
diethyl ether is usually attnbuteil to Valeiius Cordus 
(1616-1644) In an article in the Joumalfiirpraktische 
Chemie (Bd 120, 74 88 , 1928) Dr Ernst Darm 
staeiiter critically considers Cordus’s account of the 
preparation of oleum mtrwh dulce and reaches some 
very interesting conclusions He shows that Cordus 
first mixed fuming sulphuric acid with alcohol and 
allowed the mixture to stand for one or two months 
At the end of this time the liquid was placed in a 
distillation apparatus and gently heated “ until the 
alcohol originally added ” was removed The tern 
perature was then raised and the distillate collected 
This consisted of two layers, namely, water and the 
' sweet oil of vitriol ’ assumed by later writers to have 
been ether Darmstoedter ^mts out that the 
properties of the oil as desenbed by Cordus do not 
sigree with those of ether, and demonstrates con 
olusively that the oleum vttnoh dulce must have been 
diethyl sulphate He boheves that Cordus probably 
never onoe suspected the existence of the very volatile 
ether Cordus mentions that only a small yield is 
obtamed, a statement m agreement with modem 
observations (Vilbers, 1903, says that 200 grains of 
ethyl alcohol yield only 39 grams of diethyl sulphate) 
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Annual Prize Awards of the Paris Academy of Sciences 


AT the annual public meeting of the Pans Academy 
of Sciences on Deo 17, the prizes and grants 
awarded m 1928 were aimounced as follows 

MathrmaUce — The Poncelet pnze to Qaston Julia 
for the whole of hia mathematical work , the Fran 
coBur pnze to Szolem Mandelbrojt for his work m 
mathematical analysis 

Mechamca — The Montyon pnze to Filippo Burzio 
for his work m ballistics , the Henn de Parville pnze 
to F C Haus for his researches m aeronautics 
Attronomy — The Lalande prize to Bernard Lyot 
for his work on the polansation of the planets , the 
Valz prize to Georges van Biesbroeck for the whole of 
hiB astronomical work , the Janssen medal to William 
Wright for the whole of his work 

Orography — The Delalande Ou6nneau pnze to Paul 
Serre for his scientific collections dunng the last thirty 
years , the Qay prize to Henri Oaussen for his contn 
outions to the study of the flora, climate, and geology 
of the eastern Pyrenees , the Tchihatchef foundation 
to Eugdne Poilane for his botanical and entomological 
collections in Indo China , the Binoux pnze (in equal 
parts) between Carlos Ibafiez de Ibero for his work in 
connexion with the pro|)osed tunnel under the straits 
of Gibraltar, and the late Paul Soulier for his work on 
the origin and evolution of the earth's relief 

Namgation — Tlie pnze of six thousand francs to 
Dieudonn6 Coates and Joseph Mane le Bnx for their 
remarkable flight , the Plumey prize to Albert 
Thuloup for hia memoir on the fatigue of thin pipes 
Phynct — The L Lacaze prize to Charles Mauguin 
for the whole of his work in crystallography , the 
Kastner Boursault prize to Pierre Auger for his woik 
on the structure of the atom , the Hubert prize to Jean 
Granier for his book on electnoal measurements , the 
Hughes prize to Jean Tlubaud for lu« work on the 
X rays , the Danton foundation to Pierre Dnoout for 
enabling him to continue his researches on the measure 
ment of radiation the Clement F<)lix foimdation to 
Paul Woog for the continuation of his work on oili 
ness 

Chemxttry — The Montyon prize (unhealthy trades) 
to Mme Melanie Rosenblatt, for her work on the study 
of poison gas and of the means of protection against it , 
the Jecker pnze to Victor Auger for the whole of his 
work , the L La Caze pnze to Paul Pascal for his 
work in pure and applied chemistry , the Cahours 
foundation to Mme N Demassieux for her physico 
chemical work , the Houzeau prize to Albert Portovm 
for hiB work m metalliu-gy 

Mineralogy and Oeology — The Victor Raulm pnze 
to Jean Orcel for his work on the chlorites , the Jsunes 
Hall prize to Jean Fiveteau for his memoir on the 
Permian of southern Madagascar and its quadruped 
vertebrate fauna 

Botany — The Desmazidres prize to lAomdas Gn 
goraki for his work on parasitic fungi , the Montapie 
pnze to Roger Werner for his memoir on biological 
and expenmental researches on the ascomycetes of 
lichens , the do Coinoy prize to Mile QabrieUe Bonne 
for her memoir on the pedicel and flower of the 
Rosacese An honorable mention to (the late) Eugene 
Pemer de la Bathie 

Anatomy and Zoology — The Cuvier prize to Louis 
Boutan for the whole of his zoolomoal work , the 
Savimy pnze to J L Dantan for his study of the 
plankton flora of the bay of Algiers and other bio 
logical work , the Jean Thore pnze to Etienne 
Hubault for his work entitled “ Contnbution k I’ktudo 
des InverWbrds torrenticoles ” 

Medicine and Surgery — Montyon pnzes to Maunce 
^irky and Ion Pavel (20(K) francs) for their work on 
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the gall bladder , Edmond Papm (2600 francs) for his 
book on the surgery of the kidney , Gustave Worms 
(2600 francs) for his memoir on the pathological 
anatomy of the thymus Honourable mentions 
(1600 francs) to Albert Berthelot, to Qaston Rt^on, 
and to MUe Germame Araoureux for their bio 
chemical researches on the toxins and their denva* 
lives , to Charles Foix and Juhen Marie for their 
work entitled “ La sclkrose okrkbrale centre lobaire k 
tendance symktnnue, ses rapports avec I’enckphahte 
pknaxale diffuse , to Edouard Schoull and Louis 
Weiller for their work on the use of creosote in the 
treatment of pneumococcus Citations to Pierre Dorn- 
bray, Charles Lombard, Jean Nicolaldi, and to A W 
Turner and J Dsvesno The Barbier prize to Joseph 
Belot and Francois Lepennetier for their memoir on the 
radiographic anatomy of the normal skeleton , the 
Brkant pnze between Georges Blanc (3000 francs) for 
his expenmental researches on heipes, and Edouard 
Rist (2000 francs) for his work on tuberoulusis , the 
Godard pnze to Paul Bordas for his studies on the 
kidney and surrounding tissues , the Bellion pnze to 
No81 Fi^inger and Henry Walter for their work on 
the fimctional exploration of the liver and hepatic in 
sufficiency , the Larrey pnze to Antony Rodiet and 
Fribourg Blanc for their work on mental troubles and 
the War of 1914-1918 

Phytiology — The Montyon pnze to Maurice Rose 
for his work on phototropism and on plankton , the 
La Caze prize to Louis Lapicipie for the whole of his 
work in physiology , the Pourat prize to Robert 
Coumer for his work on the determinism of secondary 
sexual characters , the Martin Damourette pnze to 
Lugkne Jamot for his researches on the treatment of 
sleeping sickness , the Phihpeaux pnze to FranQois 
Qranet for his work on the pseudobranch of fish 

Statistice — The Montyon pnze to Georges Darmois 
for his memoir on mathematical statistics 

History and Philosophy of Science — The Binoux 
prize to Andrk Metz for lue work entitled “ Une 
nouvello philosophie des sciences Le causalisme de 
M Emile Meyerson”, the Henri de Parville pnze 
(2600 francs) to Alfred Chapuis cmd Edouard ^lia 
for their book “ Monde des automates, 6tude his 
torique et technique ’’ , also pnzes (1000 francs each) 
for the books ‘ Science et travail Grande encyclo 
pMie illustrke des nouvelles inventions ” (editor J L 
Breton) and “ Microbiologia aquana e tecnica,” by 
Gino de Rossi 

Medals — Berthelot medals to Mme M41ame Rosen 
blatt, Victor Auger, and Albert Portevin 

General Prizes — The pnze founded by the State 
(Grand Pnze of the mathematical sciences) to Georges 
Giraud for his work on partial differential equations , 
the Bordin pnze to Louis Page for his zoolo^oal work , 
the Lallemand pnze to Mile Femande Coupin for 
her work on anthropoid apes , the VaiUant pnze to 
Maunce Freohet for his work on abstract ensembles , 
the Estrade Delcroe prize to Pierre Johbois for his 
chemical work , the Houllevigue pnze between Paul 
Danguy for his researches on the flora of Madagascar 
and of Sibena, and Mme Yvonne Gubler Wahl for her 
work on the geological survey of France , the Samtour 
pnze to Emile Terroine for his researches on the physio 
logy of nutntion , the Lonoharapt pnze to Maunce 
Javillier for the continuation of his work on the 
mmeral composition of plants , the Wilde pnze to 
Albert Pkrard for hia work in metrology and physical 
optics , the Camkrk pnze to Louis Biette for his book 
entitled “ Los ohemins do fer urbams pansiens ” ; the 
Roux pnze to Francois Divisia for hia memoir on 
rational economics , the Thorlet prize to Adolphe 
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Riohard , the Albert let of Monaco prize to A Ciotton 
for the oontinuatioa of his researches on powerful 
nu^etio fields 

Specud Foundatxona — ^The Lannelongue foundation 
between Mines Cusco and Rfick , the Helbronner 
Fould prize to Mme Marcel Bertrand for assisting tho 
pubUcation of the collected researches of the late M 
Bertrand 

Prizes of the Orandes Ecoles — The Laplace prize to 
Pierre Robert , the L E Rivot prize between Pierre 
Robert, Alphonse Grange, Roger Dodu, and Marcel 
Davm 

Foundations for Scientific Research — The Tr^mont 
foundation to Andr6 Charrueau for his researches on 
the equilibria of fluids , the Gegner foundation to 
Maurice Vdzes for his treatise on physical chemistry , 
the Jerome Ponti foundation to Pierre Cappe de 
Baillon for his researches on the teratology of insects , 
the Him foundation to Maurice Gevrey for his work on 
partial differential equations , the Henri Becquerel 
foundation to Paul L6vy for lus works on functional 
analysis 

The Loutbeotl Foundation 

The Academy received 31 requests for grants from 
this foundation, 26 of which were acceded to as follows 

National Museum of Natural History, 11,000 francs 
for the establishment of a catalogue of the books m the 
laboratory libraries 12,000 francs to the Ecolo Poly 
technique for the use of the library , 2000 francs to 
M Nicolas, director of the National Veterinary School 
of Alfort, for his biochemical researches on thiourea and 
Its derivatives , 4000 frames to M Maignon for continu 
mg his researches, especially on the influence of tho 
seasons and of tho genital glands on basal metabohsm 
and the specific draainio action of foods in the dog , 
4000 frames to the National Veterinary bchool of Lyons 
for the completion of seta of foreign jMriodicals in the 
library , 4000 francs to the National Veterinarv School 
of Toulouse for additions to its library , 4000 francs to 
the National Agronomic Institute for the completion 
of sets of periodicals in its library interrupted by the 
War , 3000 francs to Paul Nottin for his researches on 
the sacchanfioation of starch 

Conservatoire national des Arts et Mitiers — 6000 
francs to L6on Guillet for the purchase of material for 
researches on the action of repeated stresses on metals 
and lor the development of installations for thermal 
treatment , 4000 francs to the library for the purchase 
of books 


Qrants other than to Institutions — 6000 francs to 
Ren6 Jeannel for the pubhoation of parts 67 to 69 of 
the zoological studies undertaken on matenal collected 
m the course of the expedition made by him (with M 
Alluaud) in Central Afnca , 6000 francs to Louis Bazy 
for his researches on the curative and preventative 
properties of the bacillus of paratuberculous enteritis 
of cattle and of its extracts , 6000 francs to Mmo 
Delage as tho last contnbution to the publication of 
the iMt volume of the biological annual , 1000 francs 
to Edouard Doublet for the publication of a histon 
cal work on Gustave Lambert . ^000 francs to Henri 
D0UV1II6 for the research in the field of fossils per 
mitting the completion of the study of the Rudist 
limestones of the Pyienees , 6000 francs to the 

“ Faune des Colonies francaises ” , 2000 francs to 
Gaston Fayet to ensure the regular publication of the 
Bulletin of the Nice Observatory 6000 francs for the 
publication of material collected by tho cnuscs of the 
Travailleur and tho Talisman , 60(X) francs to Henri 
Humbert to contribute to his studios of the flora of the 
high mountains of Madagascar and its comparison 
with that of tropical Africa , 3000 francs to the Insti 
tut d’Optique for the purchase of books to complete 
its library 8000 francs to Jean Mascart to contnbute 
towards the cost of printing observations of work 
earned out or centralist at Lyons , 6000 franca to the 
Pans Observatory for completing the publication of 
Lalando’s catalogue , 8000 francs to the Zo Se Obsei 
vatory to assist in the publication of observations 
made at this Observatory , 4000 franco to Jean 
Piveteau to undertake geological and pal»ontological 
researches in southern Tunis , 8000 francs to J 

RisbM for tho purchase of apparatus to enable him to 
on his biological researenes in New Caledonia 
e Mme Victor Noury foundation between Fer 
nand Bloudel (4000 francs) for Ins work on tho geology 
of Indo China, Ren6 Fortrnt (3000 francs) for his work 
on spectroscopy, and Liicien Klotz (SOOOfrancs) for his 
work in connexion with the rights of authors and 
scientific men and the protection of scientifl (property 
the Bouchard foundation to Constantin Toumanoff 
for the continuation of his researches on the normal 
and pathological (microbial diseases) physiology of 
insects . the Ray Vaucouloux foundation to Claudius 
Regaud for the whole of his work on the action of 
radium and of the X rays on normal and on patho 
logical tissues, with special reference to the use of the 
radiations in the treatment of various cancerous 
growths 


Annual Meeting of the Mathematical Association 


“ VITHERE you find a low standanl of education, 
’7' there you find with it dark superstition and 
enslavement to formulas m every aspect of life ” No 
reader of Natube is likely to quarrel with this state 
raent (hberally misquoted from memory) with which 
Mr N J Chignell began his paper on The Use and 
Abuse of Formulae ” at the annual meeting of tho 
Mathematical Association on Jan 7 and 8 Happiest 
among his examples of the general formulae that are 
being questioned by a world awaking to thought, be 
fore he come to those which belong distinctively to 
mathematics or science, was this “That a cloth cap 
must always be taken off in the presence of a top hat ’’ 
Not many years ago, the ensuing discussion would cer 
tainly have brought to light some of our dear old 
friends with their final argpunent that “ memorising 
formula Mts boys through who are too stupid to pass 
in any other way ” These are not extinct , but “ the 
sun anseth and they get them away together, and lay 
them down m their dens” Even the examiner, 
formerly the arch enemy, looks now for understanding 


rather than memory, so Prof Neville told us 
there is much that the examiner can do to help, 
by forbidding the use of improved formula! or by 
setting a question to which no ‘ crammable ’ formulae 

* ?)ne of the quaintest of our modem superstitions is 
that the common methods of voting give us tho repre 
sentativoB we want A singularly interesting paper 
by Prof J E A Steggall, illustrated by numerous 
examples from his own expenence at Dundee, showed 
how remarkably effective they can he in giving us 
just those representatives whom the majonty de 
cidodly prefer to do without When two prizes for 
valour were to bo awarded after the battle of Salamis, 
it 18 recorded that the commander of the contmgent 
from every Greek state modestly recommended him 
self for the first prize and Themistoctes for the second 
the system of counting first places only would have 
left the greatest soldier of his time at the foot of the 
poll Nearer home than that, it is no uncommon 
thing for A to be elected out of throe candidates on 
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* first choice ’ votes alone, when actually a majority 
prefers B to A, and at the same time O is also preferred 
to ^ by a majority of the voters The impact of 
mathematical thought upon human affairs lags far 
b^ind the work of chemistry, electricity and psycho 
logy in making a woild for man to live m this 
matter of elections of various kinds is conspicuously 
one m which the mathematician should feel his re 
sponsibility for making to the national thought that 
contribution for which his gifts and training fit 
him 

Proportional representation, a plan lying outside the 
limits which time set to Prof Steggall s discussion, 
deserves from mathematicians (and others) far more 
notice than it has yet received , but this is distinct 
ively a method of electing two or more it has nothing 
to tell us about the best way to pick out from a number 
of candidates the one who is preferred to the others 
individually bj the largest majonties of the voters 
If twenty such candidates compete for one place, wo 
should regard the contest as 100 duels between one 
candidate and another it is suipnsmgly easy, both 
for voter and for counter, so to arrange the elec 
tion that the algebraic sum of evorv candidate’s 
majorities in his 10 contests emerges directly from a 
single ballot 

It IS safe to forecast that for some centuries to come 
“ Modem Mathematical Problems in Aeroilynamics ” 
will beafruitful inaetmg ground for science and mat he 
matics Prof H Levy’s researches into the vortex 
motion sot up in the air by the jiassage through it of an 
aeroplane’s wing deserves something better than the 
comments of one ignorant of aerodynamics therefore 
let it pass unsung, but not unhonoimMl 

“ Snould a candidate for School Certificate be al 
lowed to take, in place of the Mathematics and Science 
Qroup, a Group containing Drawing and Music aud 
piossiuly other subjects ? ’ This was the jinncipal 
subject for general discussion — a somewhat one si<ie<l 
discussion, because, thougli on details there was as 
much divergence of opinion as one would exjiect, there 
was but little opposition to the general principle m 
volved that children well gifted and well taught in 
subjects of three different kinds should not be classi 
fled as educational failures because of weakness m a 
fourth Music, drawing and handicraft constitute a 
group at present generally infenor for certificate 
winning purposes to the other three, which are English 
subjects, languages, and the si lence mathematics 
group 

This arrangement finils few defenders some of 
its opponents are foi republican eijuality between all 
groups, others for supiomacy of one only tlie English 
group A powerful oilvocate of this supremacy was 
Mr F H Knight, who boldly claimed for English sub 
jects the place of honour os most of all a means of 
access to ‘ the things of the spirit,' without which other 
learmng will not save the world Mr Knight also 
stresseil the educational value of handicraft, not only 
as being for many children the only form in which 
sohd geometry can be digested, but also for its in 
fluenoe on the development of mind on a wider soale 
than the mere book learner can ever appreciate 

Science and mathematics ai e strong enough to stand 
on their own monts without needing to entrench their 
position by decrying the value of other subjects 
Generosity, j ustioe, and common sense would alike have 
been outraged if the Mathematical Association had 
demed that to the artist his subject is of no less value 
than is ours to us Best of all, Demetrius the silver 
smiUi was conspicuous by his absence, " which made 
silver shnnes for Diana,” and whoso trump card 
against a rival to his goddess was that ” by this craft 
we have our wealth ” W Hofb Jostks 

No 3091, VoL 123] 


The Circulation of Seismological 
Information by Wireless Telegraphy 

j[N a recent issue of NATtmB (Dec 22, p 968) a short 
account was given of the existing arrangements 
for broadcasting early information concerning im 
portant earthouafces, and it was announced that the 
CO operation of Amencan seismological stations would 
commence this month 

The large earthquake which occurred on Jan 13 
afforded an interesting t^t of the scheme, and it is 
satisfactory to record that data from all stations 
issmng broadcast seismological messages were picked 
up by the Air Ministry and oomniumcated to Kew 
Observatory An early knowledge of the position of 
the epicentre and of the time of origin was thus 
obtained I’he following table summarises the m 
formation received at Kew 



The agreement between the figures m the last column 
IS satisfactory, and for a prelmimary value of the time 
of origin we may at cept Oh 3m 08 GMT 
The accompanying diagram (Fig I) is taken from 



the globe on which the epicentral distances were 
marked off, the arcs in the neighbourhood of the 
epicentre are shown From the intersections the 
epicentre is estimated to have been approximately at 
the point which is marked with a circle , that is, 
63° N , 153° E , in the Sea of Okhotsk near the western 
coast of Kamtchatka The initial impulse registered 
by the Kew seismographs (3 components) was suffi- 
ciently large to give a trustworthy estimate of the 
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becunng, 'which, leather 'vnth the epioentral distance, 
gives 50° N , 150° E , for the co ordinates of the 
epicentre This determination is marked by a cross 
on the diagram The agreement with the result 
obtained by using data for the seven stations is as 
good as could be wished 

The earthquake occurred in a region where such 
occurrencea are frequent There were considerable 
earthquakes there on Feb 16 and Dec 28, 1027 


University and Educational Intelligrence 

BlBMiirnHAM — Mr R O MacGregor has been 
appointed lecturer in physiology 

The University Appointments Board has issued its 
fourth aimual report The report shows a marked 
inoiease m the number of new graduates registered, 
and in the number for whom employment has been 
found The demand for men and women with a uni 
veraity training appears to be definitely on the in 
crease, iiarticularly m commerce and industry It is 
noted that of a total of 48 vacancies notifierl for civil 
engineers, 44 were for posts abroad A significant fact 
IS that, of the 64 logistered graduates who are unem 
ployed, 50 are seeking appointments in the teaching 
profession 

Cambbiduk — The official letter conveying the offer 
of the International Education Board of £700,000 on 
condition that within a few years the Uipveraity hnds 
a further £220,000, in orlditinn to the £250,000 already 
scoured for the new Libraiy , has now been received 
and published It deals most generously and help 
fully with many minor points in connexion with the 
Umversity, but there is a stipulation that no legacies 
shall be oontnbuted towards the supplementary sum 
to be jirovided by the University, a stipulation not 
without interest to the University at the moment 

Three further benefactions are armounced A very 
valuable collection of metlical, engineering, electneal, 
and optical ap^ratus be<|ueathed to the University 
by the late Sir David fluldsmid btern Salomons (Son 
ville and Cams College, subject to the life interest of 
his widow, has now been offered by Lady Salomons 
to the University The late Dr J W L Glaisher, 
J nnity College, has bequeathed his mathematical 
books to the University Library and his collection of 
china and pottery anil other works of art to the Fitz 
william Museum, with a sum of £10,000 to be applied 
m makmg provision for the care, presei-vation, and 
exhibition of the collection Messrs Bernard, Regi 
nald, and Kenneth Pretty have offered to the Univer 
sitv, at tlie insh of the late Miss Gwynaeth Pretty, 
(iirton College, her residuary estate of the approximate 
value of £6000 for the furtherance of research for the 
pievcntion of disease The diseases in which the 
testatrix was most interested wore tliose that cripple 
or disable m childhood 

Dr R A McCance Sidney Sussex College, has been 
appointeil to the Pinsent Darwin Studentshij) m 
mental pathology 

Ihk Ella Bachs Plotz Foundation is at present 
assisting research on problems in medicine or surgery, 
especially group researches on a single problem , for 
example for the post hve years the general subject 
of nephntis, and to a lesser extent internal secretion 
and infection, have been given special consideration 
Twenty one grants were made during 1928, of which 
thirteen were to workers outside the United States 
Applications for grants to be held during 1929-30 
must reach the secretary of the executive committee. 
Dr Joseph C Aub, Huntington Memonal Hospital, 
696 Huntington Avenue, Boston, Mass , before May 18 
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Calendar of Patent Records 

January ay, 1778 One of the many improvements 
in the water closet was due to Joseph Bramah who 
was granted a patent for his valve ’ closet on Jan 27, 
1778 Bramah's was not only the pioneer m this type 
of closet but it also remained superior in its action to all 
tlie many in\ entions m the same class that followed it 
The modem water closet was first described by Sir 
John Hanngton in his Metamorphosis of Ajax,” 
publisheil 111 1696, many years before it came into 
general use 

January 28, 1589 — The saltpetre monopolies of 
Elizabeth ami James I are notorious from the fact 
that it was jiartly the abuse of thoir privileges by the 
saltjietro men oi>pointed by the various jiatenteos that 
leil to the jiopular agitation against monoimhes and 
ultimately to the Statute of Monopolies of 1623 but 
there was at the time a clear case for the establishment 
of a national source of supply foi the manufacture of 
gunpowder One of these natents was that grantal to 
George Evelyn, Richard Hills and John Evelyn on 
Jem 28, 1689 Certain districts, notably Isindon, 
being already coverwl by other grants were excluded 
from Its ojieration, but in 1691 a new grant was 
issueil to the Fvelyns that gave them a virtual mono 
poly <«eorge Evelyn was the granilfather, and John 
Evelyn the uncle of the diarist 

January 28, 1724 The faking of expensive materiBls 
IS not peculiar to the yiresent day On Jan 28, 1724, 
a patent was granted to Robert Rodrich and Thomas 
Jones as well for staining, voining spotting, cloud 
ing, damasking, and otherwise imitating tlio various 
kinds of marble, porjibiry, and other neb stones and 
tortoiseshell, on wood stone and earthenware and all 
and every such goods, wares, utensils, and things, as 
are cut, made, or fashioned thereout ” 

January 28, 1832 — btee! pen nibs wore known early 
in the last centuiy but they were not extensively used 
until James Peiry who had been makmg them from 
1819 onwards, intrwluced the use of i ross slits and 
apertures between the shoulder and the jiomt This 
construction he jiatentod on Jan 28 1832 The firm 
of Perry and Co was founded m 1829 

January 30, 1808 - The first band saw was yiateiited 
III England by William Newberry on Jan 30 1808, 
but It was thirty years and more before it ( aino into 
•ractical use, and it was m Prance where it was 
ully developed The two Premh patents of Mdlle 
t respin ( 1846) and M Perm ( 1853) may bo reganlod as 
the foundation of the modern band saw 

February i, 1800 One of the earliest patents for a 
screw propeller for ships was that grantml to Edward 
Shorter on Feb 1 1800, for what he calleii a ‘per 
petual si ulling inai hiiio probably intended to enable 
targe vessels to be manoenvreil in a i aim Two or 
more blades similar to the sails of a wmdmill were 
mounted on a spar proceeilmg fiwn any convenient 
jiart of the stem of the vessel olJlquelv downwards 
imtll Its end dipped into the wil^, a buoy being 
provided to prevent it dipping too far The sjiar was 
i oimected by a Hooke universal jomt to a horizontal 
shaft, to which motion could be ^ven by the capstan 
worked by man power or by a ateam engine Bv 
moving the spar tMBpversely the ship could be steered 
The invention is said to have been successfully tried on 
H M Ships Dragon and Superb 

February 3, 1818 — The patent for Jeremiah C bubb’a 
original ‘ detwtor ’ lever lock is dated P'ob 3, 1818 
The special feature of this lock was the use of a 
‘ detector ’ device which came into action immediately 
if a -wrong key with too long a bit were used m an 
attempt to open the look, and effectively blocked the 
bolt until re set by its proper key 
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Societies and Academies. 


Royal Society, Jan 17— A S Eddington The 
ohagi[e of an electron (see p 138 of this wsue) — 
XT lu themruonic emission constant A 

Nordheim s theory of the emission coefficient of elec 
trons from metals is used to explain the remarkable 
relation between the constants A and x of the therm 

ionic emission formula, first recorded by O W Richard 
son and recently reformulated by Du Bridge This 
theory regards the omission as due to the passage of 
electrons through simple surface potential stops and 
double layers to bo calculated according to the wave 
mechanics — J A Gaunt The triplets of helium — 
G Temple The tensorial form of Dirac’s wave equa 
tiona Darwin’s transformation of Dirac’s wave func 
Uons ^18 incompatible with the theory of relativity 
Dmao 8 wave eq nations are cast into tensorial form, 
from which are deduce*! the Lagrangian function, the 
charge and current tensor the magnetisation and 
polarisation tensor, some assoc lated quadratic invari 
ants H M Macdonald The reflection and trans 
mission of electric waves at the interface lietwoen two 
transparent me<lia D K Bhattacharyya On the 
analysis of the first spark spectrum of sulphur The 
data of Eder and Valenta between X3028 to X5819, and 
certain observations of Keeler and Lockyer regaling 
^e ocourronco of lines m stellar spectra, are used 
Trie spectrum in the red region up to X77t6 was also 
photographed, using neocyamne plates and a Wood 
type of discharge tube A band system in the re<l, 
^mmgly analogous to atmospheric bands of oxygen 
has been found — J S Foster Effect of combined 
eleotnc and magnetic fiekis on the helium spectrum 
Parallel olectnc and magnetic fields are applied to a 
helium source, and the light analysed by a prism 
spectrograph of higli dispei-sion fl,o effeits in the 
parhelium and orthohelium spectra are clearly addi 
tive in the sharji anfl principal senes anil for the com 
pononts of the diffuse lines which arc resolved The 
magnetic separation is mdc|K)iident of the magnitude 
of the fetark effect — R W B Pearse The ultra 
violet spectrum of magnesium hydride ( 1 ) In addition 
to the well known visible (a) band system, two others 
a system, represented by a strong band at X2430 
^d a y system covering the range X5600 X2300, 
have been found in the ultra v lolot — J S Foster 
W Rowles Patterns and Paschon Back ana 
logue in the btark effect for noon In an attempt 
to dotennine Stark patterns m neon, 160 lines were 
examined by the Lo Surtlo method in fields os high as 
140 kv /cm An appreciable number of the diffuse 
and combination lines have a new pattern - J K L 
MacDonald Stark effeit in a violet region of the 
secondary spectrum of helium Effects for twenty 
lines are observeil m the region 3980 4080 A The I.o 
Surdo typo of discharge tube is use*! displacements 
are measureil at a field strength of 96,000 volts per i m 
Certain apparently comiilex effei ts are resolved into 
Bunple displaooments of closely lying lines — J S 
Foster and M L Chalk Relative intensities of Stark 
oomjionents m hjdrogon A report of a quantitative 
uivestigation of the relative intensities of the stronger 
Stark components in tho first four members of the 
Bolmer senes In all cases the results agree withm 
expenmen tal error with the new calculations by SohrO 
dinger O R Baldwin The relativity theory of 
divergent waves Tho solution given be Einstein for 
tho general problem of the propagation of gravitational 
waves was iiaeil by Eddin^on to find the solution for 
waves createil by a spmnmg roil An attempt is now 
made to discover all the non spurious waves of tho 
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satne general character at inflmty as Eddington’s — 
owe Kaye and W F Higgins The thermal con- 
ductivity of sohd and hquid sulphur The tempera 
ture range was 20° C 210° C A ‘ plate ’ method with 
a small temperature drop across the specimen was used 
— S Barrett and C P Stein On oroirune chloride 
EYom spectrophotometno observations on the colour 
changes on mixmg carbon tetrachloride solutions of 
bromine and chlorine, the two halogens give an equili 
brtum concentration of bromme riionochlonde The 
formation of a chemical compound between them is 
further mdicated by the app^rance of a new ultra 
violet absorption band with its maximum at 3700 A , 
peculiar to the mixtures, and also by the fact that the 
colour change in carbon tetrachloride solution takes 
an appreciable time - C W Gibby, C C Tanner, and 
I Masion The pressure nfgaseous mixtures (2) The 
compressibilities up to 126 atm . of helium, hydrogen, 
and ten mixtures of the two, at 26° and of each pure 
gas and an equimolecular mixture at seven temfiera 
tiiros from 26® to 176° have been measured J Chari- 
ton and C A Lea Some experiments concerning the 
coimting of scintillations prodiiceil by alpha particles 
(PartH 1 3) (1) Determination of the amallest amount 

of huninous energy perceptible by the eye (2) De 
termination of the eftieienty of the transformation of 
the kinetic energy of the a particle into radiant and 
luminous energy for various zinc sulphides (3) In 
vestigation of the way m which the number of semtilla 
tions observed is affixjted by the numerical aperture of 
the optical system used 


Geological Society, Dec 10— W J Pugh The 
geology of the district between Llanyrnawddwy and 
Llamiwchllwi (Merioneth) The roiks belong to the 
Bala and tho Valentian benes There are imjiortant 
lateral changes within the Bala Senes, and these 
reveal the transition from tho succession described at 
Oorns and Dinas Mawddwy to that around Bala The 
Bala rocks become more arenaceous Euiil more cal 
careoiis from south to north, and this general change 
ui lithology IS occompanieil by a groilual miroaso m 
tho number and vanety of shelly fossils Individual 
roiks are traieil from the south to the Bala district, 
am) direct correlation is made between rock ^oupa 
representeil by very distmi t facies m tho different 
dwtrictfl The district ih situated on the ©astern flank 
of the Harioch Dome, and the rocks strike from south 
south west to north north east They dip east south 
eastwards, but there is some minor folding There are 
mqiortant strike faults, which conceal parts of the 
succession m lertain localities The riK-ks are highly 
cleaved The strike of the cleavage planes is approxi 
mately parallel to the strike of the strata, but the 
direction of cleavage ilip is variable 


Paris 

Academy of Sciences, Dec 2tt — Paul Appell On 
certain invariants — Charles Moureu, Charles Oufraisse, 
and Pierre Laplagne Autoxidation and antioxygen 
action The catalytic properties of silicon boron, and 
their derivatives Details of results obtained with 
ten silicon comiKiimds and six boron derivatives with 
some typical curves — J B Charcot An arrangement 
allowing acoustic depth soimding m the polar regions 
Desoription of a modified Marti recorder and of results 
ob^mod by its use O Borflvks A class of minimum 
surfaces in a five dimensional space with constant 
curvature - Z Horik The curvature of non holo 
nome varieties — L Pirot Some determuiations of 
tho deviation from tho vertical by means of tho prism 
astrolabe Results of observations mode at Fort de- 
France (Martiruque), Pernambuco (Brazil), Lorient, 
Quiberon, and Brest — J Errera Molecular SMSocia- 
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tions The relationa between the viecoeity of buiary 
liquid mixtures and the polarity of the molecules of 
the constituents The following conclusions are drawn 
from available data when one of the com{ionent8 
18 dipolar and the other non polar, the viscosity curve, 
if not a straight line, is always concave When this 
curve IS convex, the two components arc always 
dipolar -A Turpain and de Bony de Lavergne The 
magnetic field and Brownian movement — Maurice 
Curie and Adolphe Lepape The dielectric cohesion 
of the rare gases Bouty s experirnetUs with helium, 
neon, and argon were repeated with jiurer material, 
anil krypton and xenon were also examined In the 
senes neon, argon, krypton, and xenon, the dielectric 
cohesion increases with the atomic number — L 
Goldstein Some difhculties in the spontaneous 
emission of radiation — J Cayrel The effect of a 
magnetic field on the electrical resistance of a contact 
— G A Beauvais Very short waves The shoit 
waves described had a wave length of 1(J 20 cm 
They were reflected by parabolic and plane mirrors 
according to the laws of optics — Henri Belliot The 
development of inverted or solarised jihotographic 
plates after fixing — E Carridre and P Castel The 
expenmontal study of the transformation of chromates 
into bichromates --J Orcel and S Pavlovitch The 
tnicroHcopic characters of the oxides of manganese 
and of the natural rnangaiiites — P Sddallian, A 
Leuller, and Mme Clavel The distribution and 
stability of the antigen properties of the diphtheric 
toxin The r61e of the non specifii tolloids 
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Fundamental Research in Chemical 
Technology 

I NDUSTRIAL research has of late been much 
before the pubho eye, and m consequence an 
appreciation of its utihty, if not of ite methods or 
its meaning, has become general, even common- 
place Moreover, the pubho has learned to look to 
the universities for the nurture of that kmd of 
mvestigation which may equally be termed profit- 
able invention or pure research, according to the 
point of view of the observer Intensive and 
aoourately directed attacks on specific industnal 
problems, organised by technical men, have scored 
many notable successes and made important con 
tributions to general scientific knowledge With 
a single industnal aim m view, however, the tend 
enoy has frequently been to ignore side tracks, 
whether or not they might lead to a broad highway 
of advance, and to reach the goal in ways that 
commend themselves to business men as economic 
ally desirable One would say nothing whatever 
to disparage or discourage this type of research 
Resting on fundamental bases usually already m 
existence — ^frequently on pillars which have been 
slowly and labonously built up m the intellectually 
mvigoratmg but financially rarefied atmosphere of 
a umversity — it has gone far towards consolidating 
the industnal position of Great Bntain in the 
changed conditions of a post War world 
It 18 therefore well to have m mmd the character 
and the quahty of the work which is going on 
among the foundations of the mdustnal edifice 
During the past sixteen years there has, for 
example, been gradually growing up at the Im 
penal College of Science and Technology, South 
Kensington, a school of fuel technology and com 
bustion research, chemical engineering and electro 
chemistry (together forming the Department of 
ChemioalTechnology),of which the Bntish Common 
wealth may well be proud Directed by Prof 
W A Bone, with the assistance of Prof J W 
Hmohley (professor of chemical engineering) and 
Capt G I Finch (assistant professor of electro- 
ohemistry), and hitherto supported without any 
pubho appeal by the resources of the College 
supplemented by generous donations from external 
sources — an achievement of no mean order, smoe 
the financial provision required for buildings and 
equipment alone has already amounted to some 
sixty thousand pounds — ^it has now reached a con- 
dition m which, after patient preparation, it is on 
the point of launohing a oonoerted attack on the 
ooniplex problems presented by reactions between 
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gases trader extremely high pressures lattle 
indeed is known concerning the domain to be 
explored, but its study elsewhere m one particular 
diction, namely, the catalytic interaction of 
hydrogen and nitrogen, has already resulted in the 
establishment in Great Bntam of a great new 
chemical industry, comparable with that which 
originated from similar researches in Germany 
further. Prof Bone’s own work with pre explosion 
pressures up to 200 atmospheres or so has com 
pletely dispelled any reasonable doubt as to 
whether the excursion justifies the labour and cost 
which it must involve 

An example of the unexpected behaviour of gas 
mixtures when exploded at these pressures, in 
future to be regarded as moderate only, is significant 
It will be appreciated that, apart from chemical 
factors and the influences of temperature and 
pressure, other considerations such as radiation 
effects have to be taken into £iccount in interpreting 
the expenmental results obtained m the study of 
gas reactions under pressures higher than those 
normally employed Hence, by the activation of 
molecules, unexpected new reactions may play a 
considerable part in the changes which may be 
followed under such conditions In point of fact. 
Prof Bone and his collaborators have already 
found that whilst the replacement of even small 
amounts of carbon monoxide in admixture with 
air by hydrogen has a very marked influence in 
acceleratmg the nse of pressure on explosion, 
nitrogen retards the attainment of maximum pres 
sure to a surjinsing degree , moreover, less pressure 
IS developed, and the subsequent cooling is re 
tarded Evidently, much of the radiation emitted 
by combustion of the carbon monoxide had been 
absorbed by the nitrogen (which thereby became 
activated) and afterwards liberated as heat 

The question of the effect of the presence of 
moisture on the combustion of carbon monoxide 
18 also one to which a considerable amount of 
attention has been devoted Spectroscopic studies 
of flames of mixtures of carbon monoxide with 
hydrogen, and experiments on the relative ease 
of Ignition of partly dried mixtures of carbon 
monoxide with oxygen, have led to the view that 
undried carbon monoxide interacts simultaneously 
with oxygen and with water molecules , moreover, 
the effect of pressure in overcoming the diflSculty 
of causing a dry mixture of carbon monoxide and 
oxygen to bum is such as to suggest that at high 
mitial pressures the former is the sole course of 
the reaction On, the other hand, m an ordinary 
water-gas flame the combustion is almost exolu- 
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sively mdireot, and m either case the probability 
of some degree of activation or ionisation of the 
reacting gases cannot be excluded 

Although Prof Bone is actively developing 
mvestigation into certain catalytic reactions, and 
has designed and had bmlt apparatus with the 
view of following up results which he has already 
obtained, his pnncipal aim at present is to extend 
his fundamental studies of gaseous combustion and 
explosion in such a manner as would, but a few 
years ago, have been regarded as beyond the range 
of practical engineenng politics The investiga 
tions, it must again be emphasised, are of an 
essentially fundamental character , whilst the 
results which will accrue can scarcely fail to be of 
major significance in modem practice, the pro- 
gramme will not bo confined to immediate needs, 
or be conceived m narrow terms The tender plant 
of a new technique, almost a new science, will be 
encouraged to develop, to blossom, and to bear 
fruit under conditions which provide the best 
possible opportumties for healthy existence and 
natural growth Such conditions mclude the pro- 
vision of highly trained specialists to lead the 
teams ’ of researchers, the design and construction 
of new and costly apparatus, and — for the work 
IS not without risk — ample space and especially 
appropriate buildings The nucleus of the staff, 
thanks to E*rof Bone and his colleagues, is ready , 
a substantial portion of the new apparatus re- 
quired for the experiments in immediate prospect 
has recently been constructed at a cost of some 
13300 and as much work is already in progress 
as can safely be conducted in the limited accom 
modation offered by the uncompleted buildings of 
that department of the Imperial College That its 
activities, closely related as they are to the needs 
of the great mdustnes of the mother land, should 
not be confined within metropohtan or oven insular 
boundanes, is only to be expected 

The support which responsible commercial organ 
isations have accorded, and contmue to grant, 
to this department of the Imperial College is 
perhaps itself proof of a realisation that in 
dependence of thought and of action, such as is 
characteristic of the university and is associated 
with freedom in the exchange of views and ideas, 
IS not at vananoe with aspirations and considera 
tions necessarily arising out of the hard facts of an 
industnal situation It is, after all, a wisely in 
voked CO operation, rigid here and elastic there, 
between science and industry which best lubricates 
the wheels of progress without clogging their 
differential gear 
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The ConductiTity of the Atmosphere 

The Electncal CtmducitvUy of ihe Atmosphere and 
Its Causes By Prof Victor F Hess Trans 
lated from the German by L W Codd Pp 
xrui + 204 (London Constable and Co , Ltd , 

1028) 12s net 

P ROF VICTOR HESS’S book on the con 
ductivity of the atmosphere was published 
in German m 1926, and was appreciated as the 
first adequate account of the subject A hearty 
welcome to the English edition is assured The 
work deals m orderly fashion with the measurement 
of conductivity, with the nature of the ionisation 
to which conductivity is due, with the causes 
wluch produce ionisation, and with the processes 
by which ions are destroyed Of the causes which 
produce lomsation, the most important is the 
highly penetratmg radiation discovered by Hess 
himself, and to many readers the section dealmg 
•aith this radiation will prove the most interestmg 
part of the book The clear way m which the 
story IS told and the reatramt with which the 
author has abstained from spoiling the balance of 
the book will be allied, but we may regret that 
he has not gone into more detail, especially with 
regard to his own pioneer work 
The first step towards the discovery of the 
highly penetrating radiation was taken m 1901, 
when it was announced by Elater and Geitel, and 
almost simultaneously by 0 T R Wilson, that 
enclosed air was continuously ionised By 1903 
it was known that the ionisation was largely due 
to radiation which could be tut off by heavy screens 
surrounding the enclosure By 1908 it had been 
demonstrated that a large part of this penetratmg 
radiation came from the ground, but observations 
made at such places as the top of the Eiffel Tower 
hail mdicated that the radiation did not decrease 
with increasing height so rapidly as had been 
anticipated In 1910 the firet observations m 
balloons were published Hess not only improved 
the apparatus used for measuring the penetrating 
radiation m a balloon, but also made no less than 
ten ascents, the highest bemg to 6400 metres He 
found m 1911 that there was a slight decrease of 
the total radiation up to 1000 metres, then a slow, 
and finally a rapid morease of the radiation 
From this discovery he deduced the emstenoe of a 
hitherto unknown radiation entermg the atmo 
sphere from above and of greater hardness than 
the known gamma rays Hess’s observations were 
immediately confirmed by KolhOrster, whose 
highest ascent reached 9 km above ground 
No 3092, VoL 123] 


In the last few years there has been great activity 
in the mvestigation of the ultra gamma radiation 
in many parts of the world, notably m Amenca 
It 18 generally believed that this radiation comes 
from outer space with no preference for any special 
parts of the sky Hess quotes the experiments of 
KolhOrster made on a glacier near the Jungfrau 
dunng three summers, from which it appeared 
that there was a diurnal variation with an ampli 
tude of 16 per cent The maximum seemed to 
coincide with the zenith position of the Milky 
Way and neighbouring regions of the sky On 
the other han<l, the latest observations,^ those 
made by Steinke in the Engaduie with improved 
apparatus, show no influence of stellar time 
Steinke’s apparatus w'as sensitive enough for the 
mfluence of varying barometric pressure on the 
absorption of the ultra gamma radiation to be 
measured (’learly, the extension of measure 
ments of the same order of accuracy to other 
latitudes is desirable It is to be noted that Hess 
still nigards it as possible that the ultra gamma 
radiation is produced in the outer atmosphere of 
the earth m resjionse to some stimulus from the 
sun He suggests that measurements of the pene 
trating raiiiation in the auroral zone would settle 
this question Less cautious philosophers arc cun 
viiiced that the radiation comes from distant space 
In his Trueman Wood k'cture. Sir James Jeans 
says ‘ There is no reason to doubt that it origin 
ates just where it ought to, namely, in the groat 
nebula) In a sense this radiation is the 

most fundamental physical phenomenon of the 
whole universe ” May we add that there is no 
reason to doubt that some day we shall have 
telescopes designed to give measurements of the 
ultra gamma radiation from mdividual nebulae, 
measurements which will lead to new knowledge 
of the structure of the universe 

Turning to the mam subject of the book, we note 
that the conductivity of the air near the ground is 
such that the half time period for the dissipation 
of the charge on an exposed conductor is roughly 
16 mmutes The air at 9 kilometres conducts ten 
times as well The small ions to which the con 
ductivity 18 due have but short lives Their usual 
fate 18 to be caught by their larger neighbours, the 
Aitken nuclei, withm a mmute after their creation 
It IS found that on land the small ions are mostly 
generated by radioactivity According to Hess’s 
summary, the radium and thorium emanation m 
the am produce about 6 ions per c o per second, 

• B steinke, Zt J FhtH « pi> 047 089, 199a Abetnct by Heet, 
t! I GMphm , 4 , pp 181 123, 19k 
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the o ra 3 r 8 being the most effective The y- 
radiation from the radioactive substances m the 
earth accounts for 3 ions per c c per second To 
the 8 ions produced by radioactivity must be added 
produced by ultra gamma radiation, so that 
ions per c c are produced each second alto 
gather in the cubic centimetre The most con 
spicuous variations m conductivity at one place 
are probably due to variations in the number of 
nuclei waiting to catch the small ions In a fog, 
the small ions are caught so quickly that the con 
ductivity assumes a very low value On the other 
hand, variations between locahties may be asso 
ciated with the geological conditions which deter 
mine the radioactivity of the ground and of the 
emanation which is exuded from the ground The 
high potential gradient and low conductivity of the 
air near London may be attributed to the slight 
radioactivity of London clay as well as to the 
pollution of the atmosphere Hess pomts out that 
there is no part of the world for which the balance 
of ionisation is thoroughly known One factor has 
been observed by an mvostigator hero, another there 
Observatones equipped to record all the elements 
simultaneously and contmually are required 

Whilst the ionisation over the land is mostly 
caused by radioactivity, that over the oceans is to 
be attributed to the ultra gamma radiation It 
IB perhaps a mere comcidence that the effective 
ionisation is about the same over land and sda , 
where there are several lonismg agencies, there is 
also an excess in the number of nuclei ready to 
absorb the ions 

The important subject of the ionisation of the 
upper layers of the atmosphere is dealt with very 
bnefly The mtroductory paragraph on the com 
position of the air m these upper layers requires 
revision already It is stated that the temperature 
of the atmosphere above 30 km is unknown, and 
the calculations mode by Humphreys of the density 
at heights up to 120 km on the assumption of a 
uniform temperature of -66° are quoted The 
higher density required by the Lmdemann Dobson 
theory of meteors and by the records of ‘ abnormal 
audibihty ’ is not mentioned Recent discussions 
of the auroral spectrum lend no support to the 
doQtrme that the atmosphere at 70-80 km and 
upwards consists chiefly of hydrogen The im 
portance of these comments hes m the fact that 
Hess gives a table of the conductivity produced by 
penetrating radiation The table depends on the 
assumed density of the air, and should therefore 
be used with great caution 

The sketch of the part played by the Heaviside 
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layer in the transmission of wireless waves is 
brought up-to-date, but there is no account of 
the evidence from terrestrial magnetism for the 
existence of such a layer This is the more 
remarkable, os it is mentioned that Balfour Stewart 
had “ advanced a similar idea ” m 1883, long 
before wireless telegraphy woe thought of It is 
to be hoped that in another edition some account 
of the bnlhant work of Schuster and Chapman m 
elaboration of Balfour Stewart’s idea will be given 
The book is a pleasure to read, not only on 
account of the cleu exposition of the author, but 
also because of the smooth English of the trans- 
lator The stunulus to the study of atmospheric 
electricity will be felt m many quarters 

A work of this character has to be read back- 
wards and forwards, and it is therefore particularly 
unfortunate that the publishers have seen fit to 
prmt across the top of every pair of pages the 
same headmg — the electrical conductivity of the 
atmosphere Such a heading does not help any- 
one who IS looking for details of some special part 
of the subject It is to be hoped that when the 
second edition is produced, the normal practice of 
varying the page headings from chapter to chapter 
will be followed F J W W 


Classification of the Higher Ferns 

The Ferns {FxlxcdUs) , treated comparattvely mth a 
View to thetr Natural Classification Vol 3 The 
Leptosporangiate Ferns By Prof F 0 Bower 
Pp vm -1-306 +2 plates (Cambndge At the 
University Press, 1928 ) 30« net 

I N a book of some three hundred pages, beauti 
fully produced and amply illustrated, Prof 
Bower has now given us his considered views on the 
classification of the higher ferns Both author and 
publishers are to be congratulated on this work, the 
former on his consistent treatment of a truly diffi 
cult subject which has long called for revision, and 
the latter on the digmty of the volume itself 

With admirable open mmdedness. Prof Bower 
tells us, m effect, that while as the work has ad- 
vanced, the older classification has suffered many 
changes m the light of the facts of development, the 
new classification now offered is by no means final, 
but must be used as the pomt of departure for 
further research, from which may later emerge 
other conclusions than those now adopted Re- 
luctantly one IS forced to doubt the validity of old 
comprehensive genera of higher ferns, long accepted, 
as the evidence from development is laid open in the 
pages of this book, for the characters on which these 
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graera have stood provide, indeed, the only ontena 
readily available to the average worker in the field 
This, however, u inevitable to progress and we are 
given a new conception of afBnity with loosened 
bonds, a wider view of the complexity of the prob 
lems of the ferns, and a readier understandmg of 
the diverse ongins of advanced OTgamsms as a 
whole 

The classification now offered is based m pait 
on characters of development, many of which are 
observable by the laboratory worker alone and 
mvolvmg for their fuller appreciation an extensive 
knowledge of the mtimate details of growth This 
also IS mevitable to progress and must lead m time 
to more intensive study of the characters them 
selves, and, perchance to their widening or revalue 
tion as knowledge of fern physiology is advanced 
‘ To travel hopefully is better than to arrive,” is the 
faith of the author, who aims at no finahty in the 
new classification offered but seeks to stimulate 
further mquiry on every possible Ime 

The general conception of the book is simple, m 
that it presents chapter hy chapter, a brief and 
clear statement of the varied views on affinity 
which have been held for the genera considered A 
central genus is then chosen examined m detail of 
habit, adult structure, and reproduction, and revised 
m the light of sporangial development, form, and 
spore production The same prmciples are involved 
as m the preceeding two volumes, with which the 
reader must be fully familiar if the author’s findmgs 
are to be grasped , for at many points the matter is 
condensed emd argument on the sigmficance of the 
characters considered is strictly avoided For this 
reason the book calls for intensive reading and 
might well have benefited by extended argument, 
for the characters of many of the genera considered 
are so vaned — some being viewed as primitive and 
others as advanced — that a clear picture of the 
position of a genus can be readily obtained only by 
one familiar with the mtncacies of the subject 
This IS, however, of the nature of the case, as, for 
example, with the Pteroid ferns which have hairs 
or scales, solenosteho or diotyostelio conductive 
systems, open or reticulate venation, a double or 
smgle InduBium, and may have the sporangial re 
ceptacle on the leaf margm or superficial with the 
sporangia siwead m the Acrostichod manner 

It 18 only when the reader has fully studied m de 
tail the genera which the author has grouped round 
his central types that the true value of his method 
18 apparent It is then seen that his aim is not to 
reduce the ferns to a ready scheme for identification, 
but to give the reader a ftdler view of the plasticity I 
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of hving thmgs, which, though loosely akm, have 
each gohe their own way m descent, and have at 
tamed a distinctive mdividuahty which has not 
wholly masked their ongm It is soon apparent 
that the characters of general anatomy are no longer 
to be expected to march abreast m the phyletic ad 
vance and that pnmitive features may persist or 
be lost at many pomts in the progression from the 
ancestral stock The spore bearing organs alone 
are then considered relatively conservative and 
trustworthy and to them the author s faith is 
mainly pinned Thus a sporangial mass of marginal 
ongm may tend to pass to a superficial position m 
the development of the individual and to a greater 
extent in the race the order of sporangial develop 
ment may be modified the form of the sporangia 
themselves may be m a state of change, and the 
spore output may not yet have settled temporarily 
to a stable condition 1 ho problem of the individual 
fern and its present state rather than its final rest 
ing place in a systematic scheme mdeed become the 
themes of the book and the reader finally emerges 
from an mtensive struggle with characters which 
have only relative values, with a truer appreciation 
of the expressions of hfe than that with which he 
entered on his study 

Some eleven chapters are devoted to the Daval 
loid Pteroid Gymnogrammoid Blochnoid Dryop 
toroid, and Dipteroid ferns and each is closed by a 
well chosen bibliography Of these the chapters on 
the Gymnogrammoids and Blechnoids are intensely 
mtorestmg, and to those who have worked with the 
cold systematic treatment of the older classification 
they are a revelation in evolutionary study 

It 18 not to be expected that m a study such as 
this, which seeks to loosen affinities, all the organisms 
considered should find a reiwly place m a systematic 
scheme Accordingly, a senes of genera, includmg 
CyatopUns Acrophorua, Monachoaorum Proaaptia, 
Depana, and Salmnta are treated apart in a chapter 
on unoertam affimties The treatment here is neces 
sanly bnef, and prefigures some later pronounce- 
ment when the field of fact is widened 

The two final chapters are devoted to the sum 
mary of results and their beanng on evolutioiuuy 
theory Here the author shows clearly that he 
views his study as mdicating the present drift of 
evolution among the higher ferns rather than defin- 
ing clearly then evolutionary history, for which he 
offers a probable picture of earlier events rather than 
a definite demonstration, for the fossil record is too 
unoertam and fragmentary One may do well to 
read these ohaptora m detul before the systomatio 
styd^ of the bookia begun, as m them the viewpoint 
Jtl 
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of the author is beautifully expressed towards sys- 
tematic study as a whole It may truly be said that 
with the precedmg volumes Prof Bower has now 
given us a classical study on affimty, replete with 
suggestion for y, ork on many lines, and marked by a 
power of expression which many will envy and 
admue J MoL Thompson 


South African Desiccation and the Bushmen 

The Kalahari and its Native Races being the 
Account of a Journey through Ngamiland and the. 
Kalahari, with a Special Study of the Natives in 
that Area By Prof E H L Schwarz Pp 
244 + 24 plates (London H F and G 
Withorby, 1928 ) 16s net 

1 AKE NGAMl has played a conspicuous part in 
J the discussion whether South Africa is under 
gomg a progressive desiccation which threatens its 
whole future, or whether the climatic changes that 
liave happened are temporary fluctuations The late 
Prof Schwarz, during his ten years’ work on the 
Geological Survey of Capo Colony, reahsed the extent 
to which some parts of the country have been im 
povenshed by drought He devoted himself to the 
question of how this alarming process could lie 
checked, and m 1918 published his well known 
scheme for the diversion of water from the Zambezi 
into the great depressions of Lake Ngami and the 
western Kalahari 

In 1925, while on the Kalahan Keconnaissance 
Expedition, sent by the Government to investigate 
his proposals. Prof Schwarz found the country 
suffering from floods, and ho roturncnl by canoe from 
the Victoria Falls to Lake Ngami, which was re 
occupied by water, and down the Botletle River 
until it disappeared m the desert , he then, by an 
arduous waggon journey, crossed the Kalahari to 
the railway at Palapye The book describes this 
journey, which is of special interest, as the country 
was then restored to the condition familiar from its 
descnption by Livmgstone “ A country,” says 
Prof Schwarz, “ that had resigned itself to the 
condition of permanent drought was for a time 
gladdened by the sound of npphng water on all 
sides ” (p 13) A valuable table summanses the 
history of Lake Ngami from 1760, when it was 
dry , during the penod when it was a great lake, 
from 1813 to Livmgstone’s visit m 1849, when it had 
then begun to declme , from 1854 until 1861, when 
it held some shallow water surrounded by reeds , and 
from 1896 until 1922, when there was no water, and 
the lake-bed was a dry plam The restoration of 
l 4 |jre Ngami is regarded as evidence of a oycho 
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olunatao change The aooount is conclusive that 
Africa 18 not threatened by progressive natural 
desiooation 

The volume describes important features m the 
geology of the country The Zambezi Valley above 
the Victoria Falls is regarded as a recently made 
nft valley, seven miles wide, with fault walls 
250 feet high, and to this valley is attributed the 
diversion of the Zambezi and formation of the 
Victoria Falls The basin of Lake Ngami is de 
scribed as also due to a subsidence bounded by 
faults of recent date 

Prof Schwarz’s work was always characterised by 
variety of interest and danng onginahty, and these 
features are shown in his interestmg account of the 
Bushmen Evidence is summarised to show that 
they ranged all through Africa, and mto Asia, and 
it 18 claimed that some of the South African natives 
show Austraban and Patagoiuan affinities The 
Mongoloid features of some of them are attributed 
to settlements of Chinese in East Africa in the tenth 
and eleventh centuries This view is supported by 
reference to the Ming pottery found in Kenya 
Colony, but it is adequately explained as brought by 
the Arabs, who hod acquired it dunng the overland 
trade between Chma and the Persian Gulf The 
migration of Malays to Madagascar is well estab 
lisheil , but Prof Schwarz claimed a Malay ongm for 
the Makalaka who live at the normal end of the 
Botletle River, and of the Nyam Nyam of the Upper 
Nile In regard to the Hereros, the claim is quoted 
that their matnhnoal descent is due to their ignor 
ance that man has anything to do with parentage, 
and a more reasonable explanation of that custom 
18 adopted 

The book is a valuable contribution to the recent 
condition of South Africa by an exceptionally keen 
observer, who was never afraid of unorthodox de 
ductions 

Our Bookshelf 

Elements of Optical Mineralogy an Introduction 
to Microscopic Petrography By Prof Alexander 
N Wmchell Thud edition, revised and en- 
larged Part 1 Principles and Methods ^ 
vm + 238 (New York John Wiley and Sons, 
Ino , London Chapman and Hall, Ltd , 1928 ) 
178 6d net 

Within the last few years there have been marked 
advances in^trographio microeootuoal techmque, 
and Prof Winohell, in the revued edition of his 
well known text-book, has mcorporated selected 
examples m a chapter entitled ” Special Method 
of Study ” Under this headmg he deals with the 
apphcation of Fedorow methi^ to the study (rf 
tnm sections, and m addition, the modem die- 
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peTBipn methods of refractive index determinations 
with immersion oils The former are now m 
almost umvereal use on the Continent, and have 
been found to be mvaluable in the discnmmation 
of plagioclase felspars The vanous adjustments 
of the universal stage are explamed, and the author , 
gives full instructions for the location and plotting 
of symmetry planes and other symmetry elements, 
brmmng out m a very clear manner the extreme 
sim^city of the method 

Dispersion methods are essentially an improve 
ment on the ordniary immersion methods of re 
tractive index determinations, the refinements not 
only mcreasing the accuracy but also decreasing 
the number of oils necessary With the double 
disjiersion methods, only thirteen oils are necessary 
to cover the whole range of refractive mdioos, 
ordinarily requnmg about sixty oils The theory 
depends on the fact that increase of temperature 
decreases the refractive index of a liquid, whereas 
that of a solid remains practically constant, and 
decrease of wave length of light increases the re 
fractive mdex of a liquid to a much greater de^o 
than that of a solid The smgle-disporsion method 
employs only the first, while the double dispersion 
method employs both The measurements for 
the case of quartz are given as an example of the 
latter, and, in addition, dispersion curves for 
thirteen liquids are supplied 

Th« Amer%can Indian Frontier By Prof W C 
Maoleod (The History of Civilisation Senes ) 
Pp xxiii + 698 (London Kegaii Paul and Co , 
Ltd , Now York Alfred A Knopf, 1928 ) 
25s net 

In the classification of the subject matter of “ The 
History of Civilisation ” Senes, Prof Macleod’s 
book on the Indian frontier falls mto the section 
entitled “ Histonoal Ethnology,” being the fourth 
to be so mcluded That such a section should 
prove of groat utility there is no question, though 
this 18 perhaps not the occasion to discuss whether 
the three volumes previously mcluded conform 
strictly to its requirements , but there can be no 
two opimons as to the suitability for mclusion of 
Prof Macleod’s book He surveys frontier rela 
tions between European and Indian from the 
Indian side of that border hno, stressing the m 
stitutional changes from precedent conditions 
which have been brought about by contact and 
endmg with an analysis of conditions as they are 
to day 

Prof Macleod has had a highly complex question 
to consider, which has involved the examination 
of a vast mass of detailed evidence The Colonial 
pohcies, for example, of the different European 
nations involved, whether m war or in peace, are 
alone an enormous labour to disentangle, while 
trade relations, if not so extended or complex, 
entail a most dififioult and tedious research Prof 
Maoleod’s book is a valuable contribution to ethno- 
logical and histonoal hterature, but it is more than 
that It is a document which should serve as a 
guide and a waroing in our relations with peoples 
of non European oiUture to day 
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BtfdtographyofSpongea, 1551-1913 By the late Prof 
G C J Voamaer Edited by Dr G P Bidder and 
C S Vosmaer Rdell Pp xn+234 (Ciambndge 
At the University Press, 1928 ) 16a net 
Whbn G C J Vosmaer died ui 1916, he left, all 
• but completed, a monograph on the sjiongea of the 
Bay of Naples, on w hich he had been at work for 
more than thirty years Those familiar with the 
fine quality of his work anticipated great thuigs 
from this monograph, and it is to be hoped that 
it may yet bo foimd possible to publish it Mean 
while the piety of his widow, Madame Vosmaer 
Rooll, and of his fnend Dr G P Bidder, has led 
them to edit and publish as a separate volume the 
exhaustive Bibliography of Sponges, 1551-1913,” 
which he had jireparou for tlie monograph 

Lacking the fanal touches of the cominler, whom 
no editor, however painstaking, can perfectly re 
lace, the bibliography, as Dr Bnhlor points out, 
as some imjierfections, but they are not of a kind 
or magnitude hkel> to impair seriously its usefulness 
Like most Contmental bibhographors, Vosmaer does 
not seem to have been aware of the rich store of 
bibliographical information contamed m Mr B B 
Woodward s Catalogueof thoLibrary of tboNatural 
History Museum ” No one, however, will m the 
future attempt the serious shidy of sponges without 
this volume at his elbow, unless he bo one of those 
younger biologists to whom Dr Bidder feelingly 
alludes, who “ mclmo to cut themselves loose from the 
lengthemng chain of hterature, and to read nothing 
that has appeared more than twenty years ago ” To 
these, a consideration of the concl uding paragraphs of 
Dr Bidder’s preface may be strongly rocom mended 

A Textbook of Biochemistry for Students of Medt 
cine and Science By Prof A T Cameron Pp 
x+402 (London J and A Churchill, 1028 ) 

16« net 

Pbof Cameron’s book appears to be a useful 
addition to bio chemioal literature , it provides an 
up to date and broml outlook on a subject which 
18 advancing so rapidly that a chapter may become 
out of date even before it is printed The author 
feels that bio chemistry has its appheations m other 
sciences besides physiology, and to break down 
some of the water-tight compartments which so 
often exist between them, has mcluded chapters on 
the chemistry of immunology, on the utilisation 
of bio chemioal processes m industry, and on the 
relationship of bio chemistry and pharmacology , 
m addition, chapters are devoted to comparative 
digestion, and to chemioal actions brought about by 
moulds and bacteria Li a future edition it iq^ht 
be advisable to amplify somewhat the sections on 
mtemal secretions and the vitamins, substances of ( 
immense importance to the animal economy 
Although more suitable perhaps for the student 
of bio chemistry, the work could be read with {uxiflt 
by the medical student, and also by those who wash 
to be m touch with the latest developments of the 
subject Each chapter has a few references ap 
pended, chiefly to monographs or reviews, in which 
those mteresti^ can obtam the fuller information 
tliey may desire 
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Letters to tbe Editor. 

[T?ie Editor does not hold himself reaponsMe for 
opinions expressed by Am correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rt^ected manuscripts intended for this 
or any other part of Natubs No notice xs taken 
of anonymous communications ] 

The Raman Effect with Liquid Oxygen, Nitrogen, 
and Hydrogen 

In some expenmenta wo recently made to see if a 
Raman effect could be observed with homoTOlar 
molecules, we found that the spectrum of the light 
scattered by Uquid air included six sharp and clearly 
defined hnes not included m the irramatmg hght, 
which was that from the mercury arc The wave 
lengths of these Imes wore approximately 4317 7 A , 
*674 3 A , fiO20 flA , 4468 BA , 4840 3A , and 4980 3A 
They with their frequencies are given below 
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The experiment was repeated with pure liquid 
oxygen and again with pure liquid nitrogen, and it 
was found that the wave lengths 4317 7 A , 4674 3 A , 
and 6086 6 A only were obtained with liquid oxygen, 
and the wave lengths 4468 9 A , 4849 3 A, and 4980 3 A 
only with liquid nitrogen The existence of two of 
the Raman hnes with each liquid can bo explamed 
by supposing them to ansa from irradiation by light 
of tbe two wave lengths 4368 A and 4047 A The 
frequency differencefor the mercury Ime 4047 A and the 
Raman oxygen hne 4317 7 A is 1662 cm and for the 
mercury line 4368 A , and the Raman oxygen line 
467 4 3 A 18 1 66 1 cm With the nitrogen lines, the one, 
4468 9 A , has a frequency difference with the mercury 
line 4047 A of 2338 cm and the other, 4840 3 A with 
the mercury line 4358 A , one of 2322 cm 

It would seem that a mean vibration frequency of 
approximately 1661 5 cm ‘‘ was involved m the 
Raman effect with liquid oxygen and a mean vibra 
tion frequency of approximately 2328 6 m the Raman 
effect with hquid mtrogen 

From the Bulletin of the National Research Council, 
va} 11, Part 3, No 67, on "Molecular Spectra in 
Qases,” p 232, 1564 cm ‘ is indicated as the primary 
vibration frequency of the oxygen molecule in its 
normal state, and 2331 cm ■* as that of the mtrogen 
molecule in its normal state The two qpiantum vibra 
tion state of oxygen would appear to be 3O86 cm 
and that of nitrogen 4633 cm 

Our results would suggest that the primary vibra- 
tion frequencies are the ones involved m the produc- 
tion of four of the Raman hnes obswved by us The 
other two hnes, it would seem, are produced by 
absorptions corresponding to the frequenoies of the 
second vibration states of the two elements, for if 
with oxygen the exciting mercury line is taken to be 
4368 A , the frequency difference between it cmd the 
Raman Ime at 6026 6 A is 3049 om and with nitrogen, 
if 4046 6 A of mercury is taken as the exciting One, 
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the frequency difference between it and the Rsunan 
hne at 4080 3 A is 4632 om 
In eiroenments with bqiud hydrogen irradiated 
with hght from the mercury arc, we found that m 
addition to the usual mercury hnes there were included 
in the spectrum of the scattered hght hnes oorre 
apondmg to wave lengths 4426 6 A , 4473 1 A , and 
4863 6 A These with their frequenoiee are given 
below 



Exciting 

Radiation 

Scattered (Raman) 
RadtoUon 


lated from 
Band 
8^ 

Hydiogen 

A (A) 

► (vac) 

A (A) 

Int 

► (vac) 

cm . 

om ■ 

4368 3 
4368 8 
4048 6 

22 938 
22,938 
24 706 

4426 6 

4478 1 
4863 5 

2 

22 684 
22,360 
20,666 

854 

688 

4149 

847 

578 

4169 


By the use of smtable hght screens, it was foimd 
that 4426 6 A and 4473 1 A were excited by the radia 
tion 4368 3A .and 4863 6A by radiation 4046 6A The 
available data on the band spectra of hydrogen enable 
one to show that 347 om and 678 cm are the 
frequencies oorreepondmg respectively to 0 - 2 and 

I — >-3 rotational transitions for hydrogen molecules 
in the zero vibrational state It can be shown, too, 
that 4150 om"‘ is the frequency of a 0 — ► 1 vibra 
tional transition for hydrogen molecules m tbe zero 
vibrational state From the numbers given in the table , 
It will be seen that the Raman effects we observed 
with hydromn were due to these three transitions 

The results are mteroetmg in that they constitute 
a senee of violations of generally accepted selection 
rules They show (1) that Raman effects can be 
obtained with homopolar molecules, (2) that part of 
the energy of hght quanta can be taken up directly as 
rotational energy, tne balances appealing as quanta 
d^aded in frequency, and (3) that two quantum 
rotational transitions can be demonstrated in con 
nexion with hght soattenng phenomena 

The results of the experiments, moreover, constitute 
experimental proof of the correctness of Denmson’s 
vipw that hydrogen at low temperatures must be 
c^anled as a mixture of two effectively distmct sets 
of molecules, symmetnoal and antisymmetncal 
According to our results, we have in liquid hydrogen 
(1) some molecules m the zero vibrational and zero 
rotational states, and (2) others m the zero vibrational 
and first rotational states Our mtensity measure- 
ments show that there were m the latter states con- 
siderably more (about twice as many) molecules than 
in the former ones The ‘ distinctness ’ 0/ the two 
states 18 emphasised by the fact that no Raman effects 
were obtamed corresponding to 0 — ► 1 or 1 — ► 2 
rotational transitions J C MoLbnkan 

J H McLeod 

Umversity of Toronto, Deo 20 


Tbe Understanding of Relativity 
May I have spaoe for a last letter about the difla- 
oolties of the ordinary man with respect to relativity 
and kindred puzzles ? Of course there is such a thing 
as relativity We take it mto account m daily life 
But I cannot beheve that modem mathematioians 
have overthrown fundammtal axioms of thought 
Such diotionanes as I have consulted define parallel 
lines as those which keep equidistant from each other 
But a spiral wound around a straight Ime might keep 
equidistant, and yet not be pa^el Presumably 
parallel lines are those whioh keep equidistant on the 
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same plane If that be true, lines of longitude are not 
parallel for even an inch But if lines were drawn 
from points at a given distance on opposite sides of 
one pole to pomts in similar relation to the other polo, 
they would be parallel — like hnes of latitude drawn 
equidistant from the equator To define parallel lines 
as those which meet at infinity is merely to confuse the 
learner by giving a contradictory meaning to an old 
word It may be that lines which seem parallel in per 
ceptual space are found to be convergent, when more 
than three dimensions are brought mto consideration , 
but that proves not that a fimdamental axiom of 
thought (that things cannot both be, and not be, at 
the same time) is wrong, but only that our senses 
deceive us 

I write as a representative of the ignorant crowd I 
have a notion (founded not on knowledge, for the 
higher mathematics are beyond me, but on hearsay) 
that mathematicians have reached their conclusions 
by taking space of more than three dimensions into 
account I cannot perceive such apace, and therefore 
cannot imagine it, and I am sure that no mathe 
matioian is better able We can imagme only m 
terms of the senses which we have already used Be 
cause I have seen, 1 am able to picture a dragon such 
as was never yet on land or sea But a congemtally 
deaf man has no conception of sound, and one who 
was bom bbnd thought that scarlet was like the sound 
of a trumpet Smce our senses do not reveal more 
dimensions than three, we can gather no clearer con 
ception of four or more than the congemtally blind or 
deaf have of sight or soimd Nevertheless, on pro 
duction of evidence, we may believe in these mconceiv 
able dimensions just as the blind or deaf believe m 
sight or sound 

Doubtless many aspects of reality are outside the 
range of our senses If I am nght ais to what mathe 
maticians have been at, all this seems simple If, by 
taking more than throe dimensions mto account they 
have been able to predict truths hitherto unknown to 
us then we must accept their evidence, and believe, 
for example, that lines that seem straight or parallel 
to us are not really so But the work of mathematicians 
IS one thing , the work of those who expound it to the 
Ignorant is another thing For example, it is one 
thing to say that the straight or parallel lines of our 
perceptions are not really straight or parallel , but 
ijuite another thing to declare that space itself is 
curved, and therefore that straight Unes curve and 
parallel lines meet In other woids, it is one thmg to 
say that our senses are defective, and another thing 
to announce that oontradiotoiy statements are both 
true G Archdau, Rxid 

20 Lennox Road South, 

Southsea, Jan 11 

On page 84 of Natxjbb for Jan 19, Mr MoLennan 
expresses pohte surpnsa that I allow myself to accept 
results, even on good evidence, which are repugnant 
to unmstrueted common sense, or in other words, 
which run counter to the prejudices bom of bfe 
long expenenoe Unfortunately, it has been my lot 
to come across phenomena so superficially alien 
to common sense that they are not acceptable to 
the soientifio world, though they nevertheless pro 
sumptuously ooour Apart from those untoward 
hap^mngs, however, and on more ordinary Imee, 
we have to admit that common sense is not alwajrs a 
trustworthy guide m the face of evidence to the 
contrary Even 1 and 1 are not always 2 when the 
umts are concrete thu^, especially when the element 
of time 18 allowed to raiotion If they are mercury 
globules, in a httle while the result may be stiU 1 , 
whereas if they are amesbee the result may be 4 
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Simple addition is not always the correct rule for 
oompoiinding quantities , an^ more than the rule 
of three need be valid whm simple proportion is not 
guaranteed 

The compounding of two velocities oertamly looks 
as if it should be done by simple addition , but we 
must remember that the speed of a body moving on 
the earth is not on absolute or complete specification 
Something has been ignored Both widies are moving 
through space and space (or ether) has an unknown 
constitution It is oertamly afflicted with something 
which poses as a constitutional velocity, — a constant 
which deebnes to be ignored m extreme oases, and 
which we call e So our ordinary velocity v may more 
stnctly or fully be specified as vie, for it is a fraction 
of the fundamental velocity m space Hence when 
compounding u/c with v/o, to get the result w/o, simple 
addition turns out to bo insufficient , the product 
IS involved as well Many a schoolboy has 
found, to his ohagnn, that tan(a + &) must not be 
written down as tan a 4- tan b, but that the product 
tan a tem b is mvolved as well That velocities ought 
to be compounded m this semi tngonometncal 
fashion is not the least obvious, but that the fact is so 
may be intensely important , for it suggests that in 
space there is something rotational, which makes no 
appeal to the senses and can be ignored by engineers 
and practical jieople, though it may not be ignored by 
physicists 

To take another example The velocity of hght in 
stagnant water is cjn, and if the water is flowing m 
the same direction with velocity v, common sense 
might say that the resultant velocity of the light 
should be c/#t + 1 > , but that is not what Fiaeau found 
to be true He found experimentally, what Fresnel 
had previously predicted, tnat c/m* must be subtracted 
from the sum m order to give the true result 

All these queer rules of composition follow from the 
Larmor Lorentz transformation, which was invented 
some years before relativity was heard of , though it 
was Einstein who seized the idea, boldly reclaimed it 
from abstraction, and apphed it to actuality, m spite 
of the strangeness and apparent absurdity of some 
of the results Would that science generally might 
gradually perceive that occurrences apparently pre 
posterous may nevertheless be true ' The universe 
18 regulated b> sense, no doubt, but not by common 
sense or umnstruoted prejudice 

In conclusion, I quite sympathise with Mr 
MoLennan, and indeed witli the others, m their 
temporary bewilderment Odd results ought not to 
be accept^ too cheaply Oliver Lodge 

Normanton House, 

Lake, Salisbury, Jan 20 


Mr McLennan says (Nature, Jan 19, p 83) that 
F + V = F IS mcompatible with common sense Is 
P + p-P equally incompatible, where p is density 
and 18 he loro^ to believe that the density dr a 
mixture must always be greater than that of either 
of its components T Doubtless ho will say. No If 
ho will consider very carefully why he thinks velocrtv, 
but not density, must be additive, he will probably 
omve at a solution of his other difficulties 

NRG 


An Iodine Liberator from Laminaria 
An aqueous extract of fresh fronds of Lominana 
will, when acidulated, hlierate iodine from potassium 
iodide 

This fact, recently observed by me, does not seem 
to have Iwn previously recorded It suggests an 
explanation of the process by which marine alga 
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collect comparatively large quantities of iodine from 
the sea water in wmch it occurs in such low con 
oentrations It seems possible that at certain parte 
of the plants or at oertcun times of the year a sufiioient 
acidity IS developed to enable this lodme liberating 
body to act on the morgamo iodides m the sea water 
which is m contact with the fronds The iodine thus 
liberated would then oombme with unsaturated 
bodies in the plants According to this theory, the 
morgamo iodides which are found in the plants would 
of course be secondary products of metabolism 
The existence m vewious varieties of algse of un 
saturated acids which would serve for the absorption 
of the free lodme has recently been demonstrate by 
Tsujimoto (Cliem Umachau, 82, 126 , 1926) 

The presence of an iodine liberator would also 
furnish an explanation of the observations of 
Freundler, Menager, and Laurent {Compt rend , 178, 
1116 1923) on the loss of lodme by seaweed on 

drying During the drying, acidity probably increases 
to the point at which the iodine hberator can act 

The lodme liberating solution is easy to obtam 
In my expermienta the fronds of Lamxnarta digUala 
or Lamtnaria seuxhanna, freshly gathered from the 
seashore, where they hail been thrown up by the tide, 
wore minced in an ordinary mincing machine, treated 
with their own weiglit of diatdled water containing 
a little toluene (600 jier litre) to arrest bacterial 
action, euid loft standing for about twenty four hours 
The liquid was poured off through a Buchner fimnel 
(without filter paper), and this liquid, on treatment 
with a httle hyilrochlanc or acetic acid and a solution 
of potassium iodide, gave a pink colour on shaking 
up with carbon disulphide The pirdc colour may 
sometimes bo observed without the addition of 
potassium todtile, sufficient iodides being alreaily 
present in the solution The addition of piotcMsium 
iodide, however, seems to intensify the colour 

When the solution was placed in a parchment filter 
which was immerseil m distilled water for a few days, 
the iodine bberatmg property was found in the outer 
hqmd In fact, this dialysed product appeared to be 
more active than the ongmal extract 

Boiling does not appreciably impair the iodine 
hberahng power of the solution This fact, together 
with Its property of dialysmg through parchment, 
pointed to the possibility that the active agency 
oonsistod of ferric ions The solution does not give 
a pink colour with potassium thiocyanate, but I 
have found that ooucentratinns of feme chloride 
which give a doubtful response to this test will when 
acidulated liberate easily detectable quantities of 
lodme When 26 o 0 of the solution were evaporated 
to dryness and igmted and the resulting ash dissolved 
in 2 o o of dilute hydroohlonc aoid, this solution gave 
a puik. colour with potassium thiocyanate Iron is 
therefore present, but only m such conoontration 
that if it exists as feme tons, the liberation of lodme 
bv it would bo very slow 

Any theory that inorgamc ions are responsible for 
the iodine hboratmg activity of the hquid seems, 
however, to be ruled out by the following experiment 
26 0 c of the dialysed product were evaporated to 
dryness m a beaker on a piece of wire gauze, emd 
carefully heated until the yellow residue began to 
turn brown This residue was then dissolved m 
dilute hydrochlono Mid and the solution was made 
up to about 24 c o (a httle less than the ongmal 
volume) The solution thus obtamed did not hberate 
lodme 

From the observations so far made, the iodine 
liberatiu agent would tqipear to be a diaiysable 
organ\4r&>dy Further study of the substance is m 
progress In the meantime it should be of interest 
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to try whether such a body can be detected in the 
thyroid gland In this connexion I should mention 
that while I have never had any difficulty m obtaining 
an lodme bberatmg extract from Lammanss, m my 
only experiment with Fucua (which contains a much 
sm^er percentage of lodme) I failed to obtam it 
If an lodmo hberator exists m the thyroid gland, its 
detection will be by no means so easy as in the case 
of Laminanas Thomas Dillon 

Chemical Laboratory, 

Umversity College, Galway 


Dissociation of Hydrogen by Collisions of the 
Second Kind 

Hbitlfb and London have calculated the potential 
ener^ of the ground state of H„ and they have found 
besides the known IhS state, another potential energy 
curve which is called by them 1*»9 This curve is higher 
than the l>iS' curve by an amount eiiual to the heat 
of dissociation of the hydrogen molecule Stuckolberg 
and Winans have useil this curve to explain in a very 
mco manner the continuous spectrum of the hydrogen 
moleiiile Their explanation, m bnef, is that transi 
tiona from any one of the excited triplet levels to this 
l*S level g^ive rise to a continuous spectrum 

It IS the purpose of this short note to direct atton 
tion to the application of this new lev el to the inter 
pretation of the Cano and hranck expeiiment on the 
ilisaooiation of molecular hydrogen in a mixture of 
hydrogen and excited mercury atoms in the 2 ’i-’j 
state The usually' acceptml interpretation is that 
the energy of excitation of the mercury atom goos 
into an increase m the vibrational energy of the 
hydrogen molecule, and since the energy of the mercury 
m the 2 *P, state is more than sufficient to dissociato 
the molecule, enough energy of vibration is acquired 
ilunng the collision to dissociate it Other explana 
tions nave been suggested, such as the possibility of 
a obemioal combination taking place between the 
excited mercury atom and the hydrogen molecule and 
subsequent dissociation ensuing It is possible now 
to propose still another interpretation for the Cano 
anti Franck exjienment The explanation is, bnefly, 
that the result of a collision between an exoit^ 
mercury atom and a normal hydrogen molecule is the 
excitation of the molecule from the VS to the new 
I’S level Since the potential energy curve m this 
level possesses no minimum, it is an unstable state 
and immediate ilissociation results 

The question ansee as to the probability of such a 
transition oc oumng Since 116 volts is very close to 
the height of the 1*<S ouive over the ILS curve at the 
nuclear separation corresponding to the mimmum of 
the curve, it is quite clear that for electron impact 
the most probable transition is one oorrespondmg to 
nearly this energy This is simply m accordance 
with the Condon theory of band intensities, and in 
terms of the potential energy dianams for the two 
levels it means that the most probable transition is 
a vertical one Elsewhere, Dr Kinsey and I have 
directed attention to evidence which points to the 
fact that in collisions of the second kind between 
excited entities and diatomic molecules, diagonal 
transitions are very probable {Phyatcal Eevtew, 
Abstract in press) We have here, therefore, another 
phenomenon that provides evidenoe for the truth of 
the above statement that it is pomible to cause 
diagonal trwisitions m collisions of the second kmd, 
whereas m electron impact the most probable transi- 
tions are vertical ones 

This mterpretation of the Cano and Franck experi- 
ment requires that dissociation of hydrogen should 
occur by ooUisions of the second kmd with atoms or 
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molecules that possess energy greater tlian the energy 
of dissociation It does not follow any longer that 
dissociation will be most probable when the energy of 
the excited entity is most nearly equal to the dis 
sociation energy The most probable conditions for 
dissociation will now be determined by the most 
probable jump betw'een the two potential energy 
curves for the l*iS and 1*5 levels 
This explanation of the Cano and Franck oxpen 
ments does not, without further discussion, lule out 
the explanation that the energy goes directly into 
vibrational energy m the normal VS level This 
c|ue8tion of the transfer of energy from electronic to 
vibrational energy will be considered in a future 
communication 

Joseph Kaplan 

Department of Physios, 

University of California, 

Los Angeles, California 


Mlcroseisma associated with Storms In the 
Indian Seas 

The ground is never at rest, and a seismograph 
pro\ided with an aperiodic jiendulum and a large 
maguiflcation will always record those ever present 
nio\ oments The types are often so complicatoil that 
it IS not ea8> to distm^sh those associated with 
dehnite weather disturbances To obviate these 
difDoulties, a Milno Shaw seismograph was installed 
some four years ago in the underground constant 
temperature room of the Colaba Observatory and its 
working condition was so arranged that it should 
just coase to record miorosoisms when the weather 
was undisturbed over the neighbouring seas, as 
in the months of January and February, when 
the wind velocity seldom exceeds 20 miles per hour 
over the sea areas It was then noticed that micro 
seisms mode their appearance in the records whenever 
weather was disturnw over the Arabian Sea or the 
Bay of Bengal, so as to cause rough seas over a fairly 
wide area In particular, tliroo distinct tjqios of 
inicroseisms were reoogmseii, and these were associated 
with (1) the south west monsoon, (2) the storms m 
the Arabian Sea and the Bay of Bengal, and (3) local 
disturbances, such as pronounced land and sea bree/os 
Those associated with the south west monsoon are 
steady vibrations, having periods varying from 4 to 
10 seconds, according to the stren^h of the air 
( urrent over the sea 

The periods imd the amplitudes of these movements 
are easily explained theoretically if they are considered 
to be standmg vibrations on the earth’s surface, 
eombmmg to form progressive waves, analogous to 
Kayleigh waves, pr^uced and mamtamed by the 
sea waves generated by the monsoon currents The 
microseisms associated with storms have periods vary 
mg from 4 to 0 seconds and show typical irregular 
variations m ampUtude owmg to superpositions of 
waves of different periods arising on account of the 
existence of a marked difference m wmd velocity m 
the storm and surroundmg areas They make their 
appearance m the seismograms as soon as a storm has 
formed, and disappear only after it has passed inland 
and ceased to hffeot the sea. 

The types are readily distinguished, and thus throw 
open to the meteorolo^ts a new method of forecast 
mg the existence of etorms The amphtudes of micro 
seisms are found to be a function of the distance 
and the intensity of the storms For example, the 
microseisms developed by the storm m the Arabian 
Sea, which crossed the coast between Bombay and 
Ratnagin on Nov 12, 1927, hod amphtudes about four 
tunes larger than those due to a storm m the Bay of 
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Bengal, which crossed the coast near NeUore ten days 
before, but the types were identical 

Dunng the pre monsoon and the post monsoon 
periods, when the records are almost free from mon 
soon microseisms, the formation and the early develop 
ment of a storm are easily recognised by the gradual 
appearance of feeble mioroseisras of variable amph 
tude, which become more and more markeil as the 
storm is fully developed During the four years the 
instrument has lieen in opioration, several storms 
formed m the Arabian Sea and the Bay of Bengal and 
all of them gave rise to microseisms of tlus kind from 
the time of their formation until they passed inland and 
ceased to disturb the sea 

The miorosoisms associated with a local ihsturbonoe 
have laige periods, varying from 20 to 30 seconds, 
and appear to be oausod by waves over the shallow 
sea near the coast, for such waves have perioils of 
exactly this order They are oortoirily not due to 
the shakmg of buildings and trees by gusts of wind, 
for such shakmgs will cause vibrations, which in an 
ordinary building will have periotls less than 0 1 sec 
A detailed accoimt of those mvestigations is now 
ready and will bo shortly published 

S K Banerji 

The Observatory, Bombay, 

Nov 30 


Refraction of Beams of Molecules 
In the St^-m Gerlach experiment the deviation 
of a beam of moleiniles in a magnetic (or electno) 
fiekl IS coinjiarable to the optical case of the refraction 
suffered by a beam of light m traversing a medium, 
the refractive index of which varies in a direction 
perpendiculai to the beam , the variation of the re 
tractive index being analogous to the force or gradient 
of the field However, m optical instruments the 
standard method of obtaining lefraction is to allow 
the beam to tiavel from a homogeneous medium of 
refractive index n, to another of refractive mdex n, 
The total refraition is then independent of the rate 
of variation of refractive index m the interface 

It IS of interest to follow out the obvious analogy 
for a inolotiilar beam In the diagram, a beam of 



Fio 1 

molecules XO passes from a region of no magnetic 
field A to another region B m which obtams a homo 
geneous magnetic field H perpendicular to the plane 
of the paper Such a field can be produced between 
the flat pole pieces of a magnet Let the beam be 
m the plane of symmetry between the pole pieces 
We consider for simplicity a beam of alk^ atoms in 
the normal state with kinetic energy E The atoms 
Tirill bo orientated piuallel or onti parallel to U 
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Since there la no component of the force parallel to 
the edge of the pole piece, we have aa m the optical 


am (6 - t)Vt = am 




V 

«=/ 1 tanfl 

V 


If the ratio liHjE la ai 


For a diatance I, the total deviation will be 


What 18 of expenmental importance in the final 
equations is that the deviation depends on the value 
of the homogenooiiH field only, which enables one to 
dodge the serious technical difficulties involved in 
determining the inhomogeneity of a magnetic field 
in a small region 

As a numerical example if f be 10 cm , Jf = 10* 
MUSS, a = 1 Bohr magneton, 0 92 x 10 •“ gauss cm , 
E the average energy for 0° C , and 0=80° (app ), 
then a IS approxiraotoly 0 6 mm , a conveniently 
measurable deflection 

Tlie above considerations also apply to the case 
of an electric field , here a parallel plate condenser 
takes the plMe of the flat pole pieces One can also 
generabse the above procedure and construct ana 
logiies of prisms, etc 

A complete discussion, including an experunental 
investigation, will be published m the Zettschrift fur 
Phyexk I I Rabi 

(International Education Board Fellow) 

University of Hamburg 


Photochemical Union of Hydrogen 
and Chlorine 

Shortly before the close of 1027 wo firushed 
some experiments, which had extended over about 
two and a half years, on the phytoohemical union of 
hydrogen and chlorme Circumstances have prevented 
publication until now, and may im]X)8e a still furtlier 
delay We therefore would wish to make known 
certain of our results, particularly as we think they 
will prove of interest to other workers in the same 
field 

Our attention was directed towards two mam 
ixiintii — the effect of intensity and that of wave 
length, using monochromatic light in both coses 
With regard to the former, we need only say that our 
results are m agreement with those obtained earher 
by Mrs M C Cliapman and with those pubhdied 
after the commencement of our experiments by 
Komfeld and Steiner and by Marshall I^e effect 
of wave length on quantum efficiency was, however, 
surprising We worked with moist electrolytic gas, 
employing the Bunsen Roscoe technique emd used 
the quartz mercury lamp hnes at (ctrea) 640, 430, 
406, 306, 313, and 260 nn, separating these so far as 
possible by means of ffitera Four of the latter let 
thtlAftigh less than one per cent of foreign light, and 
the only serious unoertamty arose with the filter for 
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200 MM The moident mtensities, as also the amount 
and nature of foreign hght m Hie beams used, were 
determm^ by thermopile measurements, and the 
absorbed mtensities calculated from the data of von 
Halbon and Siedentopf The result was that we 
found the quantum omcienoy to nse from 640 mm to 
406 mm, ana then, as the frequency was increased, to 
fall off to 260 MM The actual (relative) figures are as 
follows 

Wave length 260 mm 313 mm 366mm 406 mm 436mm 646 mm 
Quantum 

efficiency 0 10 0 49 0 63 1 00 0 67 0 22 

The flgrure for the first group of hnes could only be 
determined very roughly, but certainly did not 
exceed fifty per cent of that obtamed for the same 
gaseous mixture, with practically monochromatic 
436 MM radiation The sensitivity of the gas used m 
the vanous expenments corresponded tp it yield of 
the order of 200,000 molecules of HCl per (^iidatum of 
blue light absorbed It showed no induction period, 
but gave a marked Draper effect dunng the first 
instants of insolation 

Experiments carried out at 19 7° and at 26° allowed 
the relative temperature coefficients of the quantum 
efficiency to increase slowly, but unmistakably, with 
wave length between 313 mm and 436 mm Otjier 
expenments m which two ‘ monochromatic ’ beams 
were allowed to act simultaneously gave a velocity 
equal to the sum of their separate eSeots, in disagree- 
ment with work of Padoa, but m agreement with the 
conclusion to lie drawn from the expenments on the 
effect of mtensity 

It IS difficult to explain our main results without 
recourse to ad hoc hypotheses, of which we have 
considered many To two points, however, we would 
direct attention The relative efficiencies found for 
the 436 mm and 260 mm rays are in agreement with the 
exiienments of Heymer (1927), whilst the definite 
effect of the mercury green line (most workers seem 
to assume, on insufficient expenmental evidence, that 
it would be inactive) is in acconl with recent work of 
W Taylor 

Further expenments, using spieotrally dispersed 
light, ore now being started in this laboratory 
A T Allmamd 
Edward Beb8i,k\ 


Chemical Department, 
King's College, 
London, W C 2, 
Jan 21 


Diffraction of Electrons at Ruled Gratings 
In June of last year {Proc Phya Soc , vol 40, 
p 284) I made a preliminary announcement of an 
experiment on the diffraction of electrons from a ruled 
grating in much the same way as has been done with 
X rays In a recent publication summansed m 
Nature of Jan 6, p 29, E Rupp has published 
results of an investigation on this subject, using a 
method very similar to my own, m which he obtains 
diffraction images on one side of a refieoted hne, 
which yield a value of the equivalent wave length m 
good ^reement with the de Broghe value In view 
of the immediate interest m expenments of this type, 
I give below the results of a preliminary expenment 
which I obtained in December last 

Electrons from a coated filament Were ‘ oollimated ’ 
and sent at a glancing angle of the order of 1° on to 
a ruled grating (speculum) A senes of experiments 
vonfied that electrons, but no hght, were falling on 
the mating, and a photogrwhio record was obt^ed 
which clearly showed a mffraoted Ime on both atdaa 
of the direct reflected line Any doubt as to Hus 
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being due to Beoondary X raye from the slits, etc , 
was eivnunated, eM a simple oaloulation shows that 
1300 volts were necessary to produce X rays oorre 
spending to the upper limit assigned to the observed 
pattern, whereas the maximum accelerating voltage 
apj^ed from accumulators did not exceed 80 volts 

photograph is not ideal for reproduction or 
precise calculation but the diffracted Imes are clearly 
visible to the eye and show an assymmetno dis 
placement about the direct reflected Ime as is antici 
pated from theoretical considerations These points 
are seen in the accompanying diagram (hig 1) which 


Heisenberg, ibid , vol 23 p 388, 1924, Havelock, 
Phtl Mog.vol 3 pp 168,433, 1927) 

The following simple relations have been observed 
If (m - l)a 18 the refraotivity of the substance R, tn the 
gaaeoua atate under normal conditions as defined by 
Cuthbertson {Phtl Trane Roy Soc vol 204 p 323 , 
1906) where is the refractive index then 


(m l)„n =)(/*-!) I. 

(m l)BBr =il(M l)Br, 

(/* l)coi, = t"(/* l)t, -4(/l l)Ha 

(/* l)c*. =!(/* 1)*. 



shows the result of a photometric examination of the 
plate kindly made by Dr W H J Childs 
Ihe results differ from those of Rupp tnasmuoh as 
there are diffracted images at both sides of the re 
fleeted line This is to be anticipated from general 
c insiderations of diffraction and in the X ray case 
C ompton and his school obtain a similar effect 
The ordinary optical formula for a grating when 
using small glancing angles 0 reduces to 

nx 

where a is the emgle between the reflected euid the 
liffractod line and d is the grating element Clearly, 
when a 0 a limit is reached, which shows that when 
0 IS less than ■\/2\ld no diffracted line will occur on 
the small angle side of the reflected beam Rupp 
uses very small angles 0 and his one sided diffract^ 
Hj stem IS therefore explained on these hnes 

Those experiments are still in progress and I hope 
to make an early announcement of more results, and 
a descnption of the expenmental details 

B L WORSNOP 

Wheatstone Laboratory, 

King s College 
London W C 2 Jan 19 


The ratios (t) (,,) (Y) and (J ) are closely related to 
the number of loosely bound electrons which m CL, 
HCl CCI4 84 and CS. are assumed to be the M 
electrons and m Br, and HBr the M and R electrons 
If the ( hlonne atoms in HCl and CCI4 and the bromme 
atom in HBr aro smgly ionised and if the sulphur 
atoms in CS* are doubly ionised then Cl, contains 
fourteen loosely bound electrons HCl eight CCl, 
thirty two S, twelve CS. sixteen Br, fifty and HBr 
twenty six It is seen that the latios between the 
numbers of loosely bound elertrons are the same as the 
ratios between the retractivities 

This way of regarding the problem is obviously 
much too simple and is applicable in only a few cases 
In general relations of the kind given above do not 
appear to exist between the refractivities of substances 
in the gaseous state It is indeed surprising how 
well the simple lelations hold for HCl HBr CCL and 
Cb, In Table 1 results are given for HCl and Cl, for 
a senes of wave lengths X 


rABnr I 



It IS intended to give a more detailed account of this 
work soon together with some general observations on 
the refractivities ot other gEtseous compounds 
(, W BniNDI BY 
(Darbishire Research Fellow) 
University of Manchester 
Dec 28 


The Refractlvlty of Gaseous Compounds 
SoMB Simple relations appear to exist between the 
refractivities of a number of gaseous compounds 
and their constituents in the gaseous state wmoh so 
far as I know, have not hitherto been published 
The refraotivity of an atom depends largely on the 
outer electrons which are loosely bound to the nucleus 
Previously it has been consideii^ that when oombina 
tion ooours between atoms the outer electrons are so 
distorted that the refraotivity of a molecule is not re 
lated in any simple way to the refractivities of the 
constituent atoms and that the deviation from an. 
additive law is a measure of the distortion {cl Fajons 
and Joos, Zeit f Phye , vol 23, p 1 , 1924 , Bom and 

No 3092, Vol 123] 


Palceollthlc Pottery 

In Natube of Jon 19 p 104, it is stated m refer 
enoe to Mr Leakey s discovery in Kenya of pottery 
associated with an Aungnacian industry, that nowhere 
else does pottery occur at so remote a period 

TKere are, however, on record certain discoveries 
which go to show that this statement perhaps needs 
modification These are — 

1 The finding, m the cultural layer immediately 
overlying that m which the famous Neanderthal 
skeletons of Spy were unearthed of the bones of 
‘ fossil anmuds, also tlioae of a few hving species, 

b2 
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several thousands worked flints, some of wliioh still 
of the Moustenan type, many worked bones, including 
arrowjpomts, and also fragments of pottew ” * 

2 lihe discovery, in several oaves in Belgium, of 
the remains of pottery in Upper Palssolithio deposits • 

3 The finding, by me, in a small valley to the north 
of Ipswich, of fragments of pottery, of a hitherto un 
known type* associated with flint implements of 
Upper Moustenan or Lower Aurignaoian forms, in 
a geological deposit of manifest antiquity In regard 
to this latter discovery, I may say that it was by 
no means easy to reoogruse, at first, that the fra^ents 
of what looked like charcoal in the geological deposit 
mentioned were indeed pie< es of pottery, and it was 
only by' a very careful examination that this recogni 
tion was made possible 

Personally, so small a value do I place upon the 
making of primitive pottery as an indication of the 
ailvanoement and capabilities of any prehistoric 
people, that it would not suprise me to near of its 
discovery m, for example, a ‘ floor of Late Acheulean 

It IS, of course possible, for those who do not 
beheve that Palaeolithic man made pottery, to deny 
that any of the discovenos I have enumerated are 
of Palseolithio age But this claim carries with it 
the necessity of proving it to be true 

J Reiu Moir 

Ipswich 


Short Wave Echoes and the Aurora Borealis 
Both Prof Appleton and Ur van der Pol have sug 
gested m letters in Nature of Dec 8 that the echoes 
obaerv^ by Prof Stormer with delays of about 
ten seconds might be explained by the disturbance 
spending a long time m a region containing so many 
electrons i>er c c that the group velocity of the dis 
turbanoe was very small 

The effective dielectric constant < and conductivity 
<1 of a region containing N free electrons per c c for 
, , ,, , 4ir(r 3+2* 

waves of frequency ulir are given by '+ jj" - 3 ~„* 

where o- - — ^ — tJaT)’ measures the lato at which 
the velocity of the electron becomes uncorrelated with 
its initial velocity, so that / ^ c/Z whore v and I are the 
velocity and effective free path of the electron The 
condition that the group velocity is zero is that e = 0, 
t e , since /c<«, N = 3mw*/8»-«* =1 9x10* electrons per 
o o for wave len^h 30 metres (Dr van derPol.Zoc ett , 
using the formula valid for small o, obtains N - 10*) 
Even if the atmospheric pressure is very low, so that 
collisions with atoms contribute little to /, a minimum 
value of /, for given N, is fixed by the effects of the 
eleotrostatio forces between the electrons, and between 
the electrons and other ions A calculation 1 have 
recently made (Proc Roy Soc , A, vol 121, p 464) 
gives the following approximate formula for the effec 
tive moan free path in such nreumstemeeB, 

Z= 3c*/4x(^’)’n log {3v*/4,r(2^)*N) 

Asaummg ti= 1 2 x 10’ (P O Pedersen, “The Propaga 
tion of Radio Waves," p 44) wo obtcun 1 = 4 8x10* 
em,/=2 6xl0« 

For a del^ of t seconds the signal intensity is re 
duced to s'Ad of its initial value (Pnrf Appleton, loc 

' HidHeks. Anmal Rtporl qf Ou SmiUtnntmt IndttHtion, IBIS, 

** • SIr. Soe prikiiL it Ftmet 1807-8 (two upen) 

■ “ AiiUijiit& of lUn in B*at AnsUA. Ounb Unlv Pms, p. 87, 
Fla. 38 
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dt ), that IS, for a delay oi 10 sec to e-’** The sug 
gested explanation seems, therefore, to be untenable, 
unless it 18 assumed that v is much larger If v were 
80 times as large (i;=3 6xl0*, correspondmg to 37 
volts) the minimum reduction for a 10 sec delay 
would be to «’**( - 1/100) of its initial value 

The above objection dues not apply to the second 
explanation put forward by Prof Appleton 

L H Thomas 

Trinity College, 

Cambndge, Jan 14 


Oiling of Plates for Ultra-violet Photography 

It has long boon known that a substitute for the 
Schumann plate foi ultra violet spectroscopy beyond 
2600 A can be made by oiling the surface of the plate 
These oiled plates were foimd by Harrfshn (Jour 
Optical Soc Amer , vol 11, pp II3 and 341 , 1026) 
to be in some respects superior for photometry, os 
Scluimann plates are rathei uneven, having spots of 
greater sensitivity All the methods so far su^ested 
for oiling the plates are rather messy and involve the 
cleaning of the plate before development There is 
also a loss of sharpness due ajiparently to the thick 
ness of the oil coating The following method used 



MU ■' ■ 
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by me seems to overcome these disailvantages and 
may be of interest to other workers in the subject I 
use a Altered solution of 6 grams of vaseline m a 
litre of {^letroleuin ether The quantity of vaseline 
may bo increased for certain work The plates are 
flooded with this solution m a dish and lifted out and 
rapidly dned After exposure they can bo develoiied 
witliout furtJier treatment by the ‘ stand method ^ 
The accompanying jihotograph (big 1) is of the 
aliiiniiuum condense spark from the visible to 
1830 A The exposure was 16 sec in each case on 
a Wellington anti screen plate Tlie first exposure 
was made, the plate was then flooded with the 0 6 
per cent solution three times, being dned between 
each The second exjsosure was then made and the 
plate developed m glycin 

A Christopher G Bhaoh 
Chelsea Polytechnic, 

London, 8 W , .Tan 7 


Raman Lines from Hydrochloric Acid Gas 
(Bi Cable, through Scibnob Service, 
Washingtoit, D C ) 

By employing a long endron tube excited by a 
parallel Cooper Hewitt mercury arc with alummum 
reflectors, I have obtained the modified Imes'of 
gaseous hydroohlorio aoid at atmospheno pressure 
oorrei^ncung to the vibration-rotation absorption 
band at 3 6 a double hne with indications of fine 
structure Improved technique is expected to permit 
hi£^er dispersion R W Wood 

Jan 28 
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The Mechamsm 

By Prof E D . 

rpKE nervous system is a mass of livmg cells 
JL which has the extraordinary property of 
appearing to miluenoe and be influenoea by the 
mmd It IS a material system somehow resxton 
Bible for such non material things as emotions and 
thoughts These are m a category outside the 
range of mechamcal explanation and for this 
reason the working of the nervous system will 
never be fully explamable in terms of physios and 
chemistry But some of the processes which take 
place m it tan be treated in this way and there 
will be no need to alter our methods of approach 
until we have gone a groat deal further by the 
rt cognised routes These routes are many and 
the present article deals with only one of them 
It deals with the analysis of the messages which 
travel along the nerve fibres — an analysis made 
possible by the recent development of the triodo 
valve amplifier 

The active elements of the nervous system con 
sist entirely of cells giving off fine thread hke 
extensions of protoplasm These make up com 
plex mterlacmg fibres forming the grey matter of 
the central nervous system but most nerve cells 
give off one thread much larger than the rest (the 
axon) and this forms the channel of commuiu 
cation between the cell and the more distant 
regions It may lead to other parts of the central 
m rvous system or it may pass outside and lead to 
a sense organ or to a group of muscle fibres or 
socretmg colls At a short distance from the cell 
the axon develops a fatty sheath and outside the 
central nervous system it is protected by an ex 
ternal oovermg of tubular cells the neunlemma 
Ihe whole forms a nerve fibre with a diameter 
ranging from 2 to 20 microns and a length which 
(in man) may exceed one metre The peripheral 
nerves are made up of bundles of these fibres 
havmg a common area of distribution the number 
of fibres m a nerve trunk often runnmg mto several 
thousand The communioatmg tracts of the 
central nervous system are similarly constituted 

We have known for some time that a nerve 
fibre can conduct a particular type of message 
undir artificial conditions A special branch of 
lihysiology has been occupied foi a hundred years 
m mvestigatmg the changes which take place in a 
frog s nerve and muscle isolated from the boi^ 
and stimulated mechanically or electrically If 
the nerve is pinched or if a current is passed through 
a short length of it the muscle contracts Some 
disturbance has passed down from the stimulated 
region of the nerve and this is able to make the 
muscle develop its normal activity In a frogs 
nerve the disturbance or nervous impulse 
travels at the rate of 20 30 metres a second No 
visible change accompames it The thermal 
changes are so small that it is only m the last few 
Years that A V Hill has been able to detect them 

. Subftsagg o( two iMtum doUvend »t Uie Borsl lutitutloo on 
Nov eenndM 
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and the chemical changes can only be studied by 
repeatmg the stimulation over long periods so as 
to obtain a measurable result 

One accompaniment of the impube is more 
readily detected however and this is the cloctno 
response or action current Whenever the 
impulse arrives in a particular section of the nerve 
a change of potential is developed between the 
active and the neighbourmg inactive parts and a 
current flows through the fluid surroundmg the 
nerve or through a galvanometer connected to the 
active and mactivo regions As the active region 
travels down the fibre the current flows shift with 
it and this electric charge accompanies the im 
pulse whatever form of stimulus is apphed to the 
nerve The electric charge is small enough -when 
every fibre in the nerve is in action simultaneously 
the jiotential change is of the order of 10 milhvolts 
and the whole thmg is over in a few thousands of 
a second But it can be detected by mstrunients 
like the string galvanometer or the capillary 
electrometer which combine sensitiveness and 
high periodicity and it has given ns a great deal 
of our information about the nature of the impulse 
Briefly we find the impulse to be a momentary 
disturbance the intensity of which at any pomt 
18 detcrminod entirely by the condition of the 
fibre at that pomt Stimulatmg the nerve may 
be compared to firing a gun we may pull too 
feebly on the trigger but if we pull hard enough 
to fire the bullet no amount of extra pulhng will 
make it travel any faster In the same way we 
camiut regulate the intensity or rate of travel of 
the impulse by regulating the stimulus Again 
the gun needs reloading before it can be fin d again 
and m a nerve fibre the passage of an impul^ is 
followed by a very brief interval durmg which a 
further stimulus is ineffective bach impulse is 
a discrete change with definite time relations and 
there can be no contmuous activity in the fibre 
but only a succession of impulses 

The impulse takes place in a highly complex 
system and no doubt it involves a whole succession 
of reactions which will take many more years to 
unravel But it seems fairly clear that one of the 
prmcipal events is the passage down the fibre of a 
wave of surface change whicli allows an mtor 
change of ions to take place between the interior 
and the exterior in the active region and so to give 
rise to the action current Rapidly spreading 
surface changes are known in many morganic 
systems and R b Lillie has developed a model 
which presents an extraordmary close analogy 
with the nerve fabre When an iron wire is im 
mersed m strong nitric acid its surface becomes 
coated with a layer of passive iron (probably an 
oxide) whuch prevents the acid from acting any 
further If the film of passive iron is destroyed 
at any pomt the difference of potential between 
the active and passive iron produces a current 
^luoh hae the efifect of destroying the passive fihu 
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in the neighbouring section of the wire and at the 
same time restores it where it was first destroyed 
Thus the area of surface change spreads down the 
wire acoompamed by an electric change which is 
a close copy of the action current m a nerve 
Moreover the iron wire model like the nerve can 
be stimulated by electrical as well as mechamoal 
means 

We are still very far from knowmg all that goes 
on when an impulse passes down a nerve fibre 
but at least it has none of the vanabihty we might 
expect and we seem to be dealmg with a defanite 
senes of changes foUowmg one another with 
mechamcal regulanty changes which can be made 
to repeat agam and again yieldmg similar measure 
ments whenever wo have instruments sensitive 
enough to record them 

Unfortunately the changes are so small that 
even the eleotnc response can only be recorded 
directly when all the fibres in a nerve trunk are 
aotmg simultaneously In the body they act 
more or less independently and until recently 
we could not even be certam that the disturbances 
transmitted from sense organs or nerve cells might 
not differ considerably from those studied in the 
isolated muscle and nerve preparation But the 
whole position has been altered by the advent of 
the tnode valve amplifier It is now possible to 
magnify the smallest and briefest electric changes 
until they are large enough to affect a recording 
instrument chosen not for its sensitiveness but for 
Its abihty to give a true rendenng of the most rapid 
fluctuations of current The delicate string gal 
vanometer may be replaced by the insensitive 
capillary electrometer by the movmg iron osciUo 
mph recently developed by Matthews or even 
by the cathode ray oscillograph used for physio 
logical work by Erlanger and Gasser In fact if 
electno changes do occur m the normal workmg 
of the nervous system wo can no longei complain 
that they are too small to measure 

With the aid of valve amphfication it is very easy 
to show that the messages which pass mto or out of 
the central nervous system are accompanied by 
rapid fluctuations of potential in the nerve trunk 
This and indeed almost all the features of the 
nervous messages can be demonstrated to a large 
audience by converting the amplified potential 
changes mto sound waves with a loud speaker A 
small piece of skm from the frog with the attached 
cutaneous nerve is set up m a stand with electrodes 
leading from the nerve to the amphfier input and 
whenever the skm is touched the nervous message 
set up by the sense organs m the skm becomes 
audible as a crackling sound in the loud speaker 

This by itself tells us very bttle about the nature 
of the message m each nerve fibre for we are record 
mg the confused effect of a number of fibres actmg 
independently To restrict the activity to one fibre 
we have cither to divide all but one of the active 
nerve fibres (a difficult but not an impossible under 
taking) or to arrange that the stimulus shall affect 
only one end organ The former method has been 
used for studymg the messages sent by the motor 
nerve cells to the muscles and the latter for tiie 
Nq 3092 Vol 123] 


messages from sense organs The results then be 
come very clear and very simple To deal first with 
the sensory message we find that it consists of a 
senes of impulses qmte mdistmguishable from those 
produced by artificial stimulation These recur 
fairly regularly at a frequency which vanes between 
5 and a second All the impulses are alike but 
the frequency with which they recur depends on the 
intensity of the stimulus to the sense organ This 
is true of all the sense organs which have been in 
vestigated although there are charactenstio differ 
ences m the behaviour of different kmds of sense 
organ under a continued stimulus 

The changes m frequency will be enough to si^al 
the mtensity of the stimulus but what is there 
to indicate its quality ? There are two possible 
answers to this One is that all the messages ans 
mg from a touch corpuscle produce sensations 
which we recognise as touch because they are con 
veyed by a particular nerve fibre and led through 
particular channels m the central nervous system 
The other is that the impulses from different sense 
organs are m fact not exactly abke The sensory 
nerve fibres differ considerably in diameter Er 
langer and Gttsser have shown that the duration and 
rate of travel of the impulse vanes with the dia 
meter of the fibre and Matthews has added the fact 
that sensory impulses produced by tension on a 
muscle travel faster than those produced by touch 
ing the skin Whether there is a distmct size of 
fibre corresponding to every quality of sensation is 
uncertam and it is equally uncertam whether the 
impulse will preserve a cnaractenstic form as it 
travels through the terminal branches of the fibre 
but m the nerve trunk at least the physiologist can 
tell from its form whether an impulse anses from 
skin or muscle and the central nervous system may 
perhaps differentiate in the same way 

The investigation of the sensory message can be 
used to study the mode of action of the sense organs 
and it can give precise information about the dis 
tnbution and course of the sensory fibres for 
example m the viscera A great deal remains to 
be done on these fines but we must pass on to 
messages of a different origin 

The messages which pass from the motor nerve 
cells to the muscles are equally simple They con 
sut of impulses of the same kind spaced not quite 
80 regularly but covenng very much the same range 
of fr^uency as the sensory impulses The im 
pulses which produce a feeble reflex or voluntary 
contraction recur at frequencies as low as 8 15 a 
second With more mtense excitation the nerve 
cells discharge at frequencies as high as 60 100 a 
second and so produce a contraction of greater 
force This agreement in the range of impulse fre 
quenoy produced by the motor nerve cells and the 
various types of sense organ is the more striking 
when we remember the widely different structures 
mvolved 

Smee all these messages are so much alike we 
might reasonably expect to find that all the messages 
which pass to and fro m the tracts of the central 
nervous system ore of the same type For one case 
at least this can be verified tlie optio nerve 
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tfaouj^ it passes outside the oentral nervous system, 
18 reidly a oentral tract oonneotmg it with the retina, 
which is an elaborate nervous outgrowth from the 
bram The messages which pass down the optic 
nerve when the eye is exposed to light are therefore 
one example of the type we might expect to fmd 
within the oentral nervous smtem They are more 
difficult to analyse than those m the peripheral 
nerves, but there is httle doubt that they consist 
of impulses discharged m fau'ly regular succession 
at a nrequency which vanes with the mtensity of 
excitation of the ganghon cells of the retina and 
vanes over much the same range as before To 
generalise on one case may bring a speedy retnbu 
tion, but it IS hard to resist the conclusion that all 


Forestry Research 

I N the AnnalM de V&coU Nattonale des Eaux el 
Forita tide la Staium de reckerchee et exp^nences 
forealtires (Tom 2, Fasc 1, 1928), M H Perrin, 
of the Nancy Forest School, publishes an account 
of the past and present position of research work 
under the title of “ Lea rechorches forestiferes en 
France ” It is admitted in France that, in spite of 
the fact that Colbert initiated the first commence- 
ment of correct forest conservation so long ago as 
lOfiO, the necessity or utility of research work into 
forestry problems was not only neglected, but also 
Its value was called m question by the executive 
and practical forest officers who managed the forests 
Research, they considered, was pure theory, and 
had perhaps its correct place m the laboratory , 
but that its results could have any practical value 
out in the forests was regarded as chimerical 
In the hght of the present day acceptance of the 
unquestioned value and necessity of research work 
into forestry problems, the history of the question 
in France is not without interest For two centimes 
its few advocates remamed in the wilderness A 
few obtamed a partial heanng dunng their lifetime, 
but little advance was made in the practical routme 
methods, based on acquired practice, in force in 
the forests Amongst these early enthusiasts 
were such men as R^umur (1683-1767), Buffon 
(1707-1781), Duhamel du Monoeau (1700-1782), 
and Varenne de Fenille (1700-1703), who put 
forward tentatively new methods of management 
which were regard^ as interestmg but unpractical 
The next proposals, based on German forms of 
management and German dootrmes, wore intro 
duoed mto France by four men, Baudnllart (1774- 
1832), Lorentz (1776-1866), Parade (1802-1886), 
and de Buffdvent (1787-1860) The German ideas 
were oonsidered too theoretical to be of any use 
in French forestry, which, so the experts mam 
tamed, depended not cai experiments and research, 
but on the practical observations and expenence 
of the men m charge of the forests 
The first weakenmg m this attitude was due to 
the work of two forest officers, the first products 
from the Nancy Forest School which was founded 
m 1826 to tram the officers of the Government 
Forest Semoe on scientific lines Between 1840 and 
1850, these two men, Deasales de la Gibertie and i 
No 3092, VoL 123] 


the messa^ m the nerve fibres are of one type, 
with impmses spaced more or loss evenly at fre 
quencies which vary according to the urgency of 
we message 

Much remams to be done before we can be cortam 
of this, and if the generahsation is correct we shall 
still be very far from knowmg how the messages are 
generated and what determmoa the pathways 
through which they travel The great controlling 
and CO ordmating stations of Gie oentral nervous 
system may work on lines far too complex to be 
analysed by methods available at the moment, but 
at least we can say that they receive their mforma 
tion and issue their orders m an extremely simple 
manner 


Work in France 

E Chevandier do Valdr6me, enunciated the theory 
that research work was essential if better and more 
abundant timber and other produce was to be 
obtained from the forests, and that a formal plan 
of forest research should bo laid down The ultra 
conservatism of the French forest regime was hard 
to break down, and the government showed no sign 
of havmg been converted In 1861, A Gurnaud 
resigned the French Forest Service in order to con 
duct a vigorous campaign m favour of a system 
of management which has smee come to bear his 
name, and is used in the management of areas of 
forest in the Jura and m Switzerland 

Gurnaud’s ‘ method of control,’ as it was termed, 
was the subject of heated discussion over long 
years , but it may be regarded as having aroused 
the attention of French forest officers, and led them 
to consider whether their unquestioned acceptance 
of routine methods, long m force, was in the best 
inter^ts of the forests In 1873 a government 
circular was issued ordenng the institution of 
sample plots of half a hectare m extent m the 
younger age classes in all State forests managed 
under the shelter wood compartment system — ^a 
system m wide usage m France These plots were 
to be measured periodically Unfortunately, no 
uniformity was prescribed as to the methods to be 
used m makmg the thmnmgs and calculating the 
resultant produce Consequently, the value of the 
results attained was not uniform, and was of httle 
use for general oompanson purposes It was a first 
step, however, m the recogmtion by government 
that research work might prove of value 

The next step in advance was the inauguration 
m 1882 of the Research Station at Nancy as an 
annexe of the Forest School, those responsible for 
the new departure rightly considenng that in- 
structional and researdi work should go hand m 
hand In order to give effect to this idea, a oertam 
number of forests adjacent to Nanev were placed 
under the management of the school and research 
centre The Forest Nursery at Belief ontame, a few 
kilometres from Naaoy, was also made over to the 
school , and as time went on other forest areas 
were mcluded in the school forests, as they are 
termed The reseaioh offioms were also permitted 
to make use of other neighbouring State forests for 
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research work A gazetted assistant forest officer rearing of young salmon and trout, etc ) and 
was attached to the Research Station, the pro- geology, comprising the study of forest soils , 
feasors of the school, mostly drawn from the Forest (4) work m connexion with the afforestation of 
Service, being chiefly responsible for the research denuded mountam slopes, erosion, and arrestation 
work of dangerous torrents, and so forth Assistante 

In 1887 a committee was formed consisting of were attached to the professors in charge of these 
the director of the school, the professors responsible sections, and annual programmes were laid down 
for research work, and the assistant forest officer by the committee 

The committee drew up th^rogramme of research The work of the research station concerns itself 
work to be undertaken This was a notable de with the whole of France, but valuable help is now 

parture, but progress suffered from a want of funds, received by a network of what may be termed sub 

and to some extent from the lack of enthusiasm research centres throughout the country, the m 
of the executive forest officers, by no means yet vestigations earned on at these sub stations being 
convmced as to the value of research work It was entrusted to selected executive officers, who under 
admitted, however, that there wore many problems take special investigations m addition to their 
to settle in connexion with the existing manage ordmary duties Now that the value of research 
mont, sylvicultural, technical, botanical, meteoro work has come to be fully appreciated by the 

logical, and so forth There were one or two breaks executive officer, the central station has had no 

in the continuity of the work, but by 1914 the hues difficulty in mauguratmg the local centres through- 
of research work had been more or less established out the country On this question Perrm writes 
under Bartet, Claudot, Jolyet, de Bouville, Giumer, “ Cette organisation d’annexes, ndcessaire dans un 
and, lastly, Cuif The latter had directed atten ^nd pays oil les conditions forestihres vanent h 
tion to the numerous problems awaiting solution, Pinfini, paralt devoir rendre les plus pr^cieux ser- 
and the impossibility of carrying out useful work vices elle d^charge la Station de Nancy d’une 
in the absence of adequate funds besogue mat^rielle considerable, tout en faisant 

The War brought operations to an end, but m rentrer les travaux des annexes dans un cadre 
1919, Ctuf’s representations were not lost sight of, commun qui permettra ult^neurement de les 
and with the reopenmg of the station the govern rapprocher , et, en mdme temps, elle assure aux 
ment reorganised the management The director praticiens qui veulent 6tudier de plus prhs certames 
of the school was placed m immediate charge, with questions les directives et les subsides n^cessaircs " 
a committee oompnsing the professors of the The work of the last few years bears witness to 
school and the conservator of forests stationed at the fact that m bVance, as elrawhere, the War, with 
Nancy Research work was organised mto four its enormous demands on the forest, has impressed 
sections ( I ) Sylviculture and forest economy , upon the government the recognition of the fact 
(2) botanical, includmg the physical and mechamcal that forestry research work is essential if those 
properties of timber , (3) zoology (entomology and forests are to be made to yield the maximum 
pisciculture — the Forest Department is m charge amount of produce the varying locality factors 
of fishing in the nvers and ite improvement by the permit 


Obituary 

Prof M J M Hill, F R S which he occupied until his retirement in 1924 He 

T>Y the death of Prof M J M Hill, on Jan 11, was elected a fellow of the Royal Society m 1894, 
-D Umvoreity College, London, loses one of the and was an Sc D of Carabndge and hon LL D of 
personalities that played a doramating part during St Andrews 

the critical years which saw the rise of the new Hill’s contributions to mathematics amount to 
teaching University, and the University itself one nearly fifty papers, ranging over a wide field In 
of the most distmguished of its past alumm and his eorher days he was much occupied with hydro 
teachers dynamical problems, and his sphencal vortex ’ has 

Micaiah John Muller Hill was the eldest son of the remained a classic The duties of his chair, how 
Rev Samuel John Hill, and was bom at Berhampore, ever, and his own peculiar bent, which prized in 
Bengal, on Feb 22, 1866, dunng the stormy days of mathematics logic and rigour above all thmgs, 
the Indian Mutmy He was educated at the school turned hun eventually from applied mathematics, 
for the Sons of Missionaries, Blackheath, and entered to which, to that subject’s loss, he never returned 
Umversity College as a student in October 1872 Hill made up for this by increased activity m the 
After a bnlhant academic career in London he domam of pure mathematics To differential equa- 
went up to Peterhouse, Cambndge, and m 1879 be tion8,m particular to the theory of singularsolutions, 
came iourth Wrangler and Smith’s Pnzeman ho came back persistently , his last paper of this 

When only twenty four years of age Hill was class dates from 1921 Another important group 
elected to the chair of mathematics at Mason Col- of researches deals with the theory of analytic con- 
lege, as it then was, — now the University of Bir- tmuation 

mingham In 1883 he became a follow of Peter- The subject to which Hill devoted himself speci- 
house, and m 1884 he was called to the chair of ally dunng the last thirty years of his life, following 
nf^^ematics at Umversity College, London, a post in this his great predecessor, De Morgan, of whom 
'*^No 3092, VoL 123] 
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he was a fervent admirer, was the elucidation of 
Euclid’s famous theory of proportion, which he can 
be said larmly to have reconstructed He was 
working at this almost to the very day of his death, 
strugghng with amazing courage and success against 
the ahnost insumrable handicap of total blindness 
which overtook nun suddenlv STOUt fifteen months 
ago His work m this difificult and neglected branch 
of the foundations of mathematics must rhmam 
of fundamental importance for all future mvesti- 
gators 

As a teacher Hill had few equals what im 
pressed all who came m contact with him, apart 
from his clanty of exposition and extraordmary 
mastery of detail, was the moral atmosphere that 
radiated from him and left its mark on all those who 
approached him, even those who could not follow 
him into the realms of abstract thought He gave, 
indeed, a splendid example of how a real man’s 
work should be done, spanng no pains that the 
result, however slight, should be perfect , neglect 
ing nothmg, faomg boldly all diflSculties, a rare ideal 
of mtellectual uprightness and moral courage 

This same ideal Hill earned into his everyday life 
and mto the very arduous tasks which he undertook 
m connexion with the government of the Umver 
sity, a burden which he bore without a murmur, 
though his fnends, well knowmg that this meant, 
too often, the postponement or abandonment of 
research work of priceless value, sometimes de 
plored this as a tragedy 

Hill was a momlwr of the Senate of the Umver 
sitv from the date of its reconstitution m 1900 untd 
1 926, when failing health compelled his retirement 
For ten years he was chairman of the Academic 
Fountil, and for two years (1900-1911) vice chan 
teller of the Umversity To his imtiative were duo 
many important developments, the full effects of 
which are only now beginmng to be felt , m particu 
lar, the establishment of proper machinery for 
appomtraents-to chairs and readerships and many 
improvements in the status and qualifications of 
teachers of the Umversity 

Behmd an outward appearance of almost dififi 
dent reserve Hill kept a heart full of sympathy and 
helpfulness and a fund of quiet and serene humour 
Both his students and his colleagues looked to him 
when m trouble or difficulty, nor were they ever 
disappomted It was charactenstio of him that 
when, on his retirement, his fnends asked him in 
uhat way he would wish them to commemorate his 
long connexion with the College, he remembered the 
financial struggle of his early years and asked that 
they should found a loan fund by means of which 
the diffioulties of students in straitened circum- 
stances might be temporarily reheved, while their 
spint of mdependenoe was to bo preserved by an 
undertaking of eventual repayment, so soon as they 
felt able to do so There could, indeed, have been 
no more fitting memorial 

Prof Hill mamed m 1892, Sfuime Grace, daughter 
of Marriott Ogle Tarbotton, of Nottmgham Mrs 
Hill died in 1920 He leaves two sons, both of 
whom earned distinction m the field m ^e flying 
service during the War, and one daughter 
No. 3092, VoL. 123] 


Pbof J M Couptbb 

By the death of Prof John Merle Coulter on 
Dec 23, after a few weeks’ illness, American 
botany loses one of its most eminent exponents 
Prof Coulter was bom at Nmgpo, Cluna, on 
Nov 20, 1861 After graduating at Hanover 
College, Indiana he was appomted m 1872 botanist 
to the U S Geolomcal Survey in the Rocky Mts , 
but returned to his old college as professor of 
natural sciences in 1874 He was then successively 
professor of biology, Wabash College (1879-91), 
president and professor of botany, Indiana Uni- 
versity (1891-93), and president. Lake Forest 
University (1893-96) In 1896 he was appomted 
head of the new department of botany of the 
Umversity of Chicago, to the development apd 
work of which he devoted nearly thirty years, 
retiring in 192') Smee his retirement he has been 
adviser of the Boyce Thompson Institute of Plant 
Research, Yonkers, N Y 
Coulters earlier botamcal work was flonstic 
The ‘ Synopsis of the Flora of Colorado ” (1874), 
a government pubhcation, with Prof Thomas C 
Porter, mcorporatod the results of his own and 
earlier investigations m this part of the Rockies 
A more extensive piece of work was his ‘ Manual 
of the Botany of the Rocky Mountain Region 
from Now Mexico to the Bntish Boundary ” 
(1886), a companion volume for the territory m 
eluded to Gray’s classic Manual of the Botany 
of the Northern Umted States,” for the sixth 
edition of which, m 1890 (with some extension of 
the area westwarfs), Coulter and Gray s successor, 

I Sereno Watson, were jomtlj resMnsible In 
association with the late Dr J N Rose, Coulter 

S ublished a revision of the North American 
^mbelliferte (1888) and a Synopsis of the Mexican 
and Central Amencan UmboHifersB (1900) 

Prof Coulter is best knovm m the botanical 
world, however, for his connexion with the Botanical 
Oazette and his work in the department of botany 
of the University of Chicago In November 1876, 
Coulter started the Botanical BvUeiin, a modest 
little monthly of four pages, issued at a subscription 
price of one dollar a year, to afford a medium of 
publication for botanists of the western States 
comparable to those already oxistmg m the eastern 
It comprised short notes, mainly of local flonstio 
mtorest, many of which were provided by the 
editor himself With the second volume the name 
was altered to the Botanical Oazette, to avoid con- 
fusion with the Bulletin of the Toney Botanical 
Club, and the size was increased to eight pages 
The venture prospered, other eminent botenists 
became associated with Coulter in the echtorship, 
and when m 1896 the semor editor went to organise 
the new department at the University of Cmoago 
and the Oazette became the property of the Uni 
versity, it was already recognised as a leading 
botanical journal After more than fifty years of 
active editorship, Coulter m 1926 handed over the 
work to his former colleague. Prof Henry Cowles, 
himself retammg the title emeritus editor 

With the development of the Chicago School of 
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Botany the Oazette also became a medium few the 
pubhoation of its work An important aspect of 
this wo^k also found expression ^ the volumes on 
the morphology of the seed plants, which are 
famihar to all students of botany The ongmal 
small volume on the seed plants (1001) by Coulter 
and hiB assistant, C J Chamberlain, was expanded 
mto the two important volumes dealing respectively 
with Angiosperms (1003) and Gymnosperms (1010) 
and represents a concise review of our knowledm 
of the detailed morphology, especially of the 
reproductive structures and the embryology m the 
two groups The special value of these volumes 
depends on the fact that the subject matter had 
its ongm or had been critically reviewed m the 
laboratory of the Chicago botany school 

In addition to hia work as teacher and editor. 
Coulter played his part m the various associations 
and societies for the advancement of science m 
America He had served as president of the 
Botanical Society of America, and of the American 
Association for the Advancement of Science He 
was also a corresponding member of the British 
Association In 1921 he was elected a foreign 
member of the Lonnean Society of London 
Botanists who attended the International Con 
gress at Ithaca in 1920 will remember that Prof 
and Mrs Coulter took a promment part m the 
reception of the delegates at the opening of the 
Congress in the Willard Straight Hall of Cornell 
University A B R 

De G W Lee 

Gabriel Waeton Lee, who died m Edmburgh 
on Dec 1, 1928, was the son of the late Dr A B 
Lee of Genova, the well known author of “ The 
Microtomist’s Vade Mecum,” and of many valuable 
papers on c3dolomcal subjects Ho was bom m 
1880, and received his education at Geneva, where, 
after a distmguished umversity career, he took the 
denee of D ^ In 1906 he joined the stafi of Sir 
John Murray in Edmburgh, and earned out a 
number of important investigations on the deep sea 
deposits brought back by me Challenger Expedi 
tion The researches on glaucomte which he 
undertook m collaboration with his cousm and 
colleague. Dr L W CJollet (now professor at 
Geneva), were published m the Proc^%nga of the 
Jto^ Society of Edinburgh in 1906-6 

In 1907, Dr Lee was invited, on account of his 
s^ial paheontological knowledge, to join the staff 
•of the Geological Survey of Scotland , he was 
placed m charge of the Palaeontological Depart 
ment, and became responsible for the determina 
tion of the material annually collected from natural 
sections and from borings Dr Lee acquired am 
unrivalled knowledge of the Carboniferous fauna 
of Scotland and was a recognised authonty on the 
Bryozoa, pubbshmg m 1911 an important mono 
naph on the British Carboniferous Trenostomata 
He maule valuable contnbutions to the Survey 
memoirs dealing with the (^rboniferous rooks of 
the Edmburgh (1910) and Glasgow (1911 and 1926) 
districts, of Eiist Lothiam (1910), and of North 
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Ayrshire (in the prest) He assisted in the map 
png of the complex geology of the Island of Mull, 
and had completed a detaded examination of the 
Mesozoic rooks of Scotland His memoir on The 
Mesozoic Rocks of Applecroes, Boasay, and N E 
Skye ” appeared m 1920, and his later work on 
these rocks was embodied ohieffy m the following 
memoirs “ Pre Tertiary Geology of Mull, Loch 
Alin e, and Oban ” (1926), “ Geology of the Country 
around Golspie ” (1926), and “ Geology of Ardna 
murohan ” (to be published shortly) 

In addition to his official work. Dr Lee undertook 
the description of smtes of fossils brought back 
from the Arctic by vanous expeditions Among 
these may be mentioned the collections made by 
the late Dr W S Bruce in Pnnee Charles Foreland 
m 1900-7 (Proceedings, Royal Physical Society, 
Edinburgh, 1908), and at Cape Chemey on the west 
coast of southern Novaya Zemlya m 1898 (Trans 
actions, Royal Society, Edinburgh, 1909) Part of 
the matenal obtained by Prof 0 Holtedahl during 
the Norwegian expedition to Novaya Zemlya m 
1921 was also submitted to him for determination 
and description (Rejtorl of Scientific Results, No 22, 
Knstiania, 1904) 

Dr E van Ruckbvoesbl 
Db Elib van Rijokevoesel, who died on 
Oct 18 last at the age of eighty three years, was 
born at Rotterdam After leaving the ^(ymnasium 
there he wont to the Polytechmc at Zunch and the 
Umversity of Bonn, takmg his doctor’s degree m 
physics and mathematics at Utrecht in 1872 
Soon afterwards ho proposed to Prof Buys Ballot 
a magnetic survey of toe East Indian Archipelago 
at his own expense, only the mstruments being 
provided by the Dutch Government After a 
training at uio observatories at Kew and Mumoh, he 
left for Java in December 1873, and largely extended 
EUiott’s first survey of 1846^9, taking observa 
tions at more than a hundred stations In spite of 
mterruption by malanal fever, a similar survey was 
earned out m eastern Brasil between 1882 and 1885, 
with the assistance of E Engelenburg 
After being nominated honorary assistant of the 
Dutch Meteorological Institute, Van Rijckevorsel 
made the first and only magnetic survey of Holland 
In the meantime, many mteroomparisons of 
standard instruments had been made, and magnetic 
observations in the Alps with Van Bemmelen 
followed , indeed. Van Rijckevorsel was one of the 
pioneers of mternational magnetic research, and 
was recognised as such by the honorary degree 
given him by the University of Glasgow m 1893, 
and by his nomination as one of the ei^t members 
of the first mMnetic commission created by the 
International Meteorological Committee m 1896 at 
Pans — 

Smee 1896, Van Rijckevorsel has developed 
another side of his scientific mterests At the 
Bntish Association at Toronto a paper was pre- 
sented, “ On the Temperature of Europe,” 
follow^ by a senes of papers in German, partly 
published by the Institute at Db Bilt, which trace 
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(KMutant, possibly oosmio, mfluenoes causing 
seooadary maxima and minima m the yearly range 
of meteondo^oal elements and terrestrial magnetism 
and lead to the oaloulation of numerous periods, even 
m mortality and nativity Fart of the material 
was provided by the author, ^opying unpublished 
observations abroad during repeated sojourns m 
milder ehmates dunng winter time 
Van Bijokevorsel was a lonely man for a great 
part of his life, and always busy — his love of 
Nature, his skill m drawmg, and his taste in forming 
ethnological oolleotions wul be long remembered by 
his fnends and oountr 3 Tnen Time will judge of 
the importance of his life-work, but his earnest 
devotion to international science ensured him the 
esteem of colleagues from many nations 

E VAN E 


Mb C L Temple, CMG 

We regret to record the death of Mr Charles 
Lindsey Temple, CMG, formerly Lieutenant 
Governor of Northern Nigeria, which took place on 
Jan 9 at Granada, Spam Mr Temple was a son 
of the Right Hon Sir Richard Temple, fonnerly 
(lOvemor of Bombay, and a notable figure in the 
political world of the late nineteenth century, and 
a brother of the present Sir Richard Temple, the 
distinguished authority on Indian culture and 
literature 

Charles Temple was bom m 1871, and entered 
the Consular Sefvice m Brazil in 1898 Through 
the influence of Sir Frederick Lugard, he jomod 
the Nigenan Service in 1901, where he rapidly 
showed himself an administrator of sympatnetio 
understanding m dealmg with native affairs 
Papers on the natives of Northern Ni^na, con 
tnSuted by him to the Journal of the Royal Geo- 
graphical Society in 1912, and by his wife to the 
meeting of the British Assooiation in 1913, showed 
how thoroughly the essential factors of the situa- 
tion had bran grasped Temple was a staunch 
upholder of the theory of government that it was 
the duty of the white races to accept, so far as 
possible, tnbal laws and customs as a guide m 
shaping the development of backward peoples 
He regarded it as essential that natives should be 
associated with whites as much as possible in the 
government of their own coimtry The views and 
the principles upon which he earned out his ad 
mmistrative duties were embodied m a book, 
“ Native Races and their Rulers,” which appeared 
m 1918 and has smoe become a text book for 
administrators, and a powerful influence in the 
government of Nigena 

Mr Temple was Chief Secretary of Northern 
Nigena from 1910 until 1913, and was appointed 
Lieutenant Governor of the ^tectorate in 1914, 
holding that office until 1917, when his health broke 
down He married Miss Olive MacLeod, daughter 
of Sir Reginald MacLeod of MacLeod, herself well 
known as a traveller and the author of a number of 
studies of the peoples of Nigena, based on matenal 
mostly collected dunng her husband’s term of 
offioe 
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Pbof a W Bickeeton 

Prof A W Biokbbton, whose death on Jan 
23, at the advanced age of eighty seven years, 
IB announced, was a well known figure m astro 
nomical and other scientific circles He was bom 
at Alton, Hants, on Jan 7, 1842, and educated at 
the Grammar School there and the Royal School 
of Mines, South Kensington, of which he became 
an Associate After leaving the College he was 
appointed organiser of science classes at the 
Hartley Institute (now University College), South 
ampton, and in 1874 went to Canterbury College, 
Christchurch, New Zealand, as professor of chem- 
istry and physics While there he had amo^ his 
students Sir Ernest Rutherford, who m the Times 
of Jan 25, pays an appreciative tribute to the 
stimulating lectures given by Ins old teacher, and 
remarks ‘ His powers of popular exposition, his 
enthusiasm and versatility were of great value 
m promoting an interest m science in a young 
commuiuty ” 

About twenty years ago Prof Bickerton came to 
England with the express purpose of developing 
and making known an impact theory of cosmic 
evolution conceived by him in 1877, and of which 
he regarded the appearance of new or temporary 
stars as examples His view — described m a 
number of papers puhbshod by the New Zealand 
Institute and other societies — was that stars were 
formed by the grazmg collision, or partial impact, 
of two cosmical masses The new lucid object 
thus brought into existence was not regarded as 
made up of the combined masses of the colliding 
clouds, but as a third body formed by the material 
detached from the colliding masses A suggestion 
of this kind could obviouslv scarcely be placed m 
the category of fundamental astronomical theories 
without substantial observational or dymamic 
evidence, neither of which Prof Bickerton was 
able to provide He was discouraged by the in- 
difference shown by astronomers generally to his 
views yet he never lost his enthusiasm, and believed 
that he had found the truth and that it would be 
estabbshed m due season by both mathematical 
physics and astrophysics He would, we believe, 
be content with the epitaph, ‘‘Magna est ventas 
et prae valet ” 


We regret to announce the foUowmg deaths 
Dr T O Bosworth, author of "Geology of tlio 
Tertiary and Quaternary Periods in the North West 
Part of Peru," on Jan 18, aged forty six years 

Dr John K Haywood, chemist m charge of msecti 
oide supervision, food, drug, and insecticide adminia 
tration in the U 8 Department of Agnoulturo, on 
Nov 30, aged fifty four years 
Dr Fernand Widal, professor of internal pathology 
m the University of Paris, whose name is associated 
with the agglutmation test for the diagnosis of typhoid 
fever, on Jan U, aged sixty six years 
Prof R H Yapp, Mason professor of botany m the 
University of Birmingham smoe 1919, on Jan. 23, aged 
flfiby-eoven yews 
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News and Views. 


Wb referred last t^eek, p 138, to the meeting of the 
Royal Society on Jan 17, at which Prof Eddington 
described some speculations on a new development 
of quantum meohamce, pubhshed in the January 
issue of the Proceedings of the Society So much 
prommenoe has been given to the paper in the 
public press that some further remarks upon it in 
these columns may be worth while Ihe speculations 
put forward are of a very interesting type, for they 
attempt to assimilate what we now call interchange 
of electrons to a transformation in a new oo ordinate 
or CO ordinates, similar to a Lorentz transformation in 
space timeco ordinates mthat it can never be observed 
The starting point of these speculations is the observe 
tion that we now describe the interaction of electrons 
by two principles. Coulomb’s electrostatic forces and 
Pauli’s exclusion principle, and that every principle 
of scientific sesthetics requires us somehow to weld 
them into one This observation is perhaps the 
most promising and interesting part of the paper 
The mam part of the paper is concerned with specu 
lations as to how perhaps this might be done, 
and the descnption of the interchsinge of electrons 
already alluded to is Prof Eddington’s attempt at a 
Weld 

Prof Eddinuton s whole a{>eoulation is extremely 
tentative, even for a new step in quantum mechanics, 
and very properly so propounded If lus mam 
idea IS correct, that the pnnciples of Coulomb 
and of Pauli are two aspects of the same feature of 
our world, there must necessanly be a theoretical 
connexion between the two constants, <* and hc/2ir, 
which they respectively introduce Prof Eddington’s 
tentative speculations suggest a value of 13(1 for this 
ratio , all the existmg experimental evidence, pro 
vided that our mam theoretical formulas are trust 
worthy, are m favour of a value very near to 137, a 
value which of course is not necessanly integral It 
18 quite possible that Prof Eddington’s theoretical 
result of 136 may be right, even if every word which 
he or any one else can as yet say about his theory is a 
totally wrong interpretation of it, like so much else 
which we still say of the easier aspects of quantum 
meoliamos It is far too soon to be confident either way 
But if the ratio is really 136, it is already clear that 
the new theory when complete must mvolve small 
but far reaching changes in the relations between the 
pnmary physical constants and, for example, Rydberg’s 
constant It will be a matter of the highest interest if 
it ultimately turns out that the formula for Rydberg’s 
constant, the comoi stone of modem physical theory, 
was slightly wrong after all 1 At present it is proper 
to confess that we do not in any sense understand 
the new theory, still loss know if it is right Its 
further study will no doubt be prosecuted with interest 
and vigour 

In order to introduce into the Leningrad Academy 
of Sciences, which three years ago celebrated its 200 
years of independent scientific life, it was decided last 
year to enlarge the Academy by aildmg to it forty 
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new members A list of candidates has been approved 
by the authorities, and amongst the new academicians 
several active supporters of the government have 
been duly elected Tfcree of the candidates put for 
ward by commumstio organisations failed, however, 
oocordmg to the Times of Jan 28. to obtain the two 
thirds majority of votes necessary to secure Election, 
probably because of their insufficient qualifications 
The Soviet authorities insist now_that the Academy 
must waive its statutory reguj^tiins and take a fresh 
ballot on the three rejected candidates A meeting 
of the Academy siunmonod to consider this extra 
orthnary proixjsal decided that, although it was con 
trary to the statutes, it has to be accepted Nine 
academicians, however, voted against aoceptanoe, and 
their names liave been published by the Soviet press 
as follows Pavlov (physiologist), Levinson Lessing 
(geologist), Borodin (botanist), Liapunov (mathe 
matician), Karsky (ethnologist), Lavrov, Petrushev 
sky, Vladimirtseff, and Sakulm , every one of these 
nine names is well known — indeed, some are famous 
amongst the leading men of science of the whole world 
Vanous startling projects of roconstructmg tho 
Academy so as to make it support actively the govern- 
ment policy are discussed by tho official Soviet press, 
but apparently no definite decision has been arriv erl 
at so far 

Tuk noon tubes which are now so familiar to the 
public in vanous senpt sign ailvertisements have 
found a useful application m replacing white lights 
for lighthouses serving air routes In a new hght at 
Lympne, sixteen tubes twenty feet long are employed 
m the form of a vertical truncated cone The light 
IS said to have a candle power of 6000 and to be visible 
m clear weather for 46 miles The neon spectrum 
gives a number of lines lying for the most part towards 
the red end of the sjiectrum, the yellow line 6863 A 
being speoiallv prominent Thus the normal colour 
of the tube is red orange, luiless much argon or mercury 
vapour aro also present It is therefore {xissible to 
obtain a radiation which is compaiatively little sub 
jeot to atmospheric scattering (tho intensity of scattei 
mg 18 inversely projiortioiial to the fourth power of the 
wave length) while yet remaimng of high visibility 
The characteristic colour of the hght is a strong 
recommendation , it would be made somewhat more 
red owing to scattenng when seen through fog, but 
the change would be small in comparison with that 
experienced m connexion with any white hght 
Experiments have shown that even when the neon 
light faileil completely to j;>enetrate a layer of fog 
it made a “ large rod luminous patch on the top 
of the fog ” Such a hght has now been installed 
at the I ympne aerodrome on the London Pans air 
route 

Fob some time it has been rumoured that Prof 
Einstem has been about to publish the results of a 
protracted mveatigation mto the possibihty of general- 
ising the theory of relativity so as to include the 
phenomena of electromagnetism It is now Minounced 
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that he has submitted to the Prussian Academy of 
Soienoes a short paper in which the laws of gravita 
tion and of electromagnetism are expressed in a single 
statement The Daily Chronicle of Jan 26 reports an 
interview with Prof Binstem in which he explains 
in nutlme the scope of his new achievement “ For 
years,” he is reported to have said, “ it has been my 
greatest ambition to resolve the dusdity of natural 
laws into unity This duality lies in the fact that 
physicists have hitherto been compelled to postulate 
two sets of laws — those which control gravitation 
and those which control the phenomena of electricity 
and of magnetism Many physicists have sus 

pected that two sets of laws must ^ based upon one 
general law, but neither experiment nor theory has, 
until now, succeeded in formulatmg this law I 
believe now that I have found a propei form I have 
thought out a special construction which is differonti 
ated from that of my relativity theory, and from other 
theories of four dimensional space, through certain 
conditions These conditions bring under the same 
mathematical equations the laws which govern the 
electromagnetic held and those which govern the field 
of gravitation The relativity theory reduced to one 
formula all laws which govern space, time, and gravita 
tion, and thus it corresponded to the demand for 
simplification of our ph>aital concepts The purpose 
of my work is to fuither this simplification, and 
particularly to reduce to one foimiila the explanation 
of the field of gravity and of the field of electro 
magnetism For this reason I call it a contribution 
to ' a vmified field theory ’ Now, but only now, 
we know that the force which moves electrons in 
thou ellipses about the nuclei of atoms is the same 
force winch moves our earth m its annual course 
about the sun, and is the same force which brings to 
113 the rays of light and heat which make life possible 
iiI>on this planet ” 

Prof Einstein gives no indication of the line of 
thought he has followeil or of the precise character 
of the now law His paper, it is stated, will bo pub 
lished m a few days As an illustration of the remark 
that many physicists have susjiected the existence of 
a general field law, we may quote the following 
jmssage from Prof Eddington’s recent book, “ Iho 
Nature of the Physical World ” After an account of 
tile relativity interpretation of non empty space, he 
wiites, “ It should be oilded, however, that this is a 
sunimaiy descnption and not a full account of the 
non emptiness, because we have other exploring 
apparatus — magnets, electroscoiies, etc —which pro 
vide further details It is usually considered that 
when we use these we are exploring not space, but a 
held in space The distinction thus created is a 
lather artificial one which is unhkely to be accepted 
liermanently It would seem that the results of 
exploring the world with a measuring scale and a 
magnetic compass respectively ought to be welded 
together into a unified descnption, just as we have 
welded together results of exploration with a scale 
and a clock ” Apparently Einstem’s new work has 
accomplished suoh a welding, but details cannot be 
gathered until the paper becomes available. 

No 3092, VoL 123] 


Of all Bntish men of science, none commands our 
admiration and respect more than Michael Faraday, 
who by the simplicity and nobility of his character 
endeared himself to all those around him and by the 
variety and importance of his discovenos made possible 
many of the extraordinary advances of mexiem science 
His life’s work was done in the laboratory of the Royal 
Institution, and it was there, on Aug 29, 1831, he mad© 
his first successful expenment on electromagnetic 
induction, an expenment which, following in the 
wake of those of Oersted, Arago, (sturgeon and Ampiere, 
marks the first of a senes of discoveries to which we 
owe our command of electncity to day Recognising 
the epoch making charactei of that experiment, the 
Royal Institution proposes to take steps to celebrate 
its centenary, and accordingly has issued an invitation 
to those interested to bo present at a meeting of 
the Royal Institution on h eb 5 at 4 30 P M , when 
the proposal will bo considered In the invitation the 
Royal Institution points out that the centenary of the 
British Association also falls in 1931, and that certain 
impiortant conferences on electricity will be held in 
London that year, and m directing attention to this 
matter says “ It seems probable also that the event 
may provide a unique and most favourable oppor 
tunity for a review of the great contnbutions which 
British workers have made to the scientific and 
industrial advances of the past century It is certain 
that such a review might be made a soutce of inspira 
tion and encouragement to the nation ” At a dirmer 
of the American Institute of Elootneal Engineers m 
1901, the toasts were ‘ The Land of Ampere,” “ The 
Coimtry of Faraday,” “The Successors of Ohm,” 
“The Heirsof Volta,” and “The Legatees of! ranklm ” 
That was a happy demonstration of the freemasonry 
of science, and it would be a fortunate thing if the 
efforts of the Royal Institution lead to on international 
gathonng to commemorate the work of one of whom 
Tyndall said that “he pnzed the honour of being 
Fara<)ay’8 successor less than the happiness of having 
been his friend ” 

The centenanes of scientific interest which occur in 
1929 will recall some of the most remarkable men in 
the history of scientific discovery , men of vanoua 
nationalities, pioneers in many branches of science 
and men differing greatly in character England, 
Oermimy, Holland, France, the United States, and 
Norway, will all have their celebrations, some of which 
will no doubt attract world wide attention Perhaps 
the most notable name to be retailed is that of 
Huygens, who was bom at The Hague on April 14, 
1629, and died there on June 8, 1695 As a connecting 
link of the age of OaLleo and that of Newton, Huygens 
IS one of the leading figures m seventeenth century 
science Among Englishmen we note the approaching 
centenary of the death of Davy, who passed away on 
May 29, 1829, and that of Yoimg, who died on May 10 
We have already referred to these famous men m these 
columns, and it is to be hoped the commemorations 
will be worthy of the occasions No less a notable 
figure IS that of Lamarck, who died on Deo 18, 1829, 
and whose statue stands at the entrance to the J ardm 
Hes Plantes, for which he did so much On April 6 
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occurs the centenary of the death of the brilliant but 
short bved Norwegian mathematician Niels Heinnk 
Abel, while later in the year come the centenaries 
of the births of the German chemists Kekal6 and 
Qness, of the French chemist Schtttzenbei^r, the 
Austnmi geologist Hochstetter, the Amenoan geo 
logist Hayden , while another notable Amenoan man 
of science bom in 1829 was Asaph Hall, the discoverer 
of the satelhtes of Mars The United States and 
England alike will no doubt in some way pay tnbute 
to the memory of James Smithson, through whose 
bequest arose the great Smithsoman Institution at 
Washington Smithson died at Genoa in June 1829 
BssiDSS these anmversanos we may direct attention 
to the bi centenary of Thomas Newcomen, who may 
properly be called the father of power engineering 
The steam or fire engine had been the subject of expert 
ments by Papm, Worcester, Savery, and others, but 
the introduction of the atmospheric beam engine for 
pumping purposes was mainly the work of Newcomen, 
the Dartmouth blacksnuth Newcomen's engines pro 
vided the first solution of the problem of pumping 
from deep mines, and the form he introducer! continued 
to be constructed right throughout the eighteenth 
century, and one or two examples were at work within 
quite recent times Moreover, it was the model of a 
Newcomen engine, still preserveil in the University of 
Olewgow, which led Watt to his epoch making inven 
tions But Newcomen engines were in use forty years 
before Watt began his expenmonts, and when at the 
Watt centenary of 1919 a small group of engmeers 
founded a society for furthering the stud> of the 
history of engineering and technology, they most 
appropriately called it the Newcomen Society 
Though not a large body, the Newcomen Society has 
by its activities and its excellent Tranaaclvme admir 
ably fulfilled its purpose, and this coming summer it is 
holdmg a joint meeting with the Devonshire Associa 
tion in order to pay due homage to the memory of 
Newcomen Bom at Dartmouth in 1063, Newcomen 
died in London on Aug 6, 1729, and hos in an un 
known vault m Bunhill Fields Bunal Groimd 
Another centenary of interest to engineers is that of the 
famous locomotive trials at Rainhill in October 1829, 
when the great competition took place botwoen 
Haokworth’g Sans Paretl, Encsson's Novelty, and 
Stephenson’s Rocket, the latter the best known loco 
motive m the world To this event the Newcomen 
Society also rightly proposes to du^t attention 

The second report of the National Fuel and Power 
Committee to the President of the Board of Trade 
(Cind 3252, London H M Stationery Office, 9d net) 
recommends that legislation be promoted without 
delay to provide alternative procedure under section 10 
of the Gas Regulation Act, whereby the Board of 
Trade, by Departmental Order, may grant to gas 
undertakings, power to raise additional capital and 
borrow money on mortgage to the extent of the under 
takers’ paid up share capital , power to offer new 
capital for subscription to existing holders, consumers, 
and employees , power to effect joint working arrange 
ments with other imdertakmgs, and to institute a two- 
part tariff system of charge for gas The therm 
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system of charge is considered a fair one, and the 
Resort recommends that, from an appointed day, 
existing statutory gas undertakers, except veiry small 
ones, supplying less than, say, 20 milhon cub ft of 
gas per aimum, should be required to supply gas on a 
thermal basis and become subject to the punty, 
pressure, and testing reqiureraents of the Gas Regula- 
tion Act All gas imdertakers should fulfil the 
requirements of the Act as regards punty and pressure 
of gas, it bemg understood that, in the case of a non 
statutory undertaking, no penalty would be incurred 
when a deficiency in respect of these reqmrements was 
due to circumstances not within its control The 
growmg practice of supplying artificially dned towns’ 
gas necessitates the amendment of the section of the 
Act defining the calorific value m terms of umt volume 
of gas saturated with water vapour No quarterly 
average value of calonfio value should be assessed 
unless at least six tests of the gas have been made 
during the ijuarter At present, gas undertakers are 
customarily permitted to work up residuals purchased 
from other undertakers or elsewhere to the extent of 
only one third of the like residuals obtained from their 
own manufacture of gas It is recommended that this 
restriction as to quantity, where it exists, be removed 
According to a recent announcement by Prof 
James H Breasted, the organisation on an extended 
scale of the Institute of Oriental Research of the 
Univeisity of Chicago is now made possible by an 
endowment of 9,600,000 dollars, of which the greater 
part IS alreaily assured Among the objects to which 
this sum 18 to be devoted are the provision of a new 
building on the campus of the University, an annual 
grant towards carrying out projected researches over 
a period of the next ten years, and an endowment for 
teaching which will enable the Institute to avail itself 
of the services of the leading Onentahsts and histonans 
of the world The plan of work, now in process of 
bemg framed, will include a senes of expeditions 
sent out from the central organisation, which will 
work side by side and in close co operation along the 
whole of what is termed the ‘ archteological front ’ 
of the Near East, including Babylonia and Assyria 
as well as Persia and its neighbours 

The marvels of Ur multiply Within ton days of 
his first report of the season, Mr Woolley has further 
sensational discovenos to record His account of 
the opening up of another pit shaft, in the Times 
of Jan 22, leaves the reader in amazement no loss 
at the light they throw on Sumenan bunal practices 
than at the surpnsing wealth of objects of Sumenan 
art and their character Now we learn of the saonflee 
of a groom and of asses found with traces of a clianot 
and the remains of the ornament of the harness, on 
a sacnfioial floor composed of a mat roof covering 
another sacnfioial chamber with its array of victims 
This m turn leads to a death pit with forty five 
victims, of whom no less than thirty nme arc women, 
and SIX are indeterminate Of headdresses of gold 
and precious stones similar to those of the nme court 
ladies found last year, thirty four have been found, 
and the other contents of the pit, so far as cleared, 
are no less remarkable in quantity and character 
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both of workmaoahip and conception Two statues 
are unique — rampant rams with heads and legs of 
gold, horns and shoulder hair of lapiz, the fleece of 
white shell, each tuft carved separately, and the belly 
of silver 

Capt Pubbpoy, on behalf of the Committee for 
the Protection of Bntish Butterflies, appointed by the 
Entomological Society of London, has presented to 
the Department of Entomology of the Bntish Museum 
(Natural History) a set of specimens of the first brood 
of the imported Dutch form of the largo copper butter 
fly, reared in Wood Walton Fen, near Huntingdon 
Tile British form of this butterfly, formerly moder 
ately common in the fen country, where its cater 
pillar fed upon the ^ant water dock, has been extinct 
since 1 848 About ton years ago a form was discovered 
m Holland, whence was denvod the stock with which 
it 18 hoped to repopulate some part at least of the 
area formerly occupied by the insect The specimens 
presented to the Museum are intended to form the 
commencement of an annual record of the broods, 
so that any variational tendencies m the colony may 
he more easily recognised Capt Purefoy has also 
presented a set of specimens fiom the Irish colony 
established by him a number of years ago, which has 
been well maintained ever since From Dr J Schwetz 
the Department has also received specimens of a new 
siiecies of tsetse fly, taken by him in the region of the 
Lower Lomami River, Belgian Congo Since the new 
specimen belongs to the same group os Olotgtna 
palpalu, the tsetse chiefly responsible for the spread 
of human sleeping sickness, its discovery may bo of 
medical imfwrtance The skeleton of the large 
leJuhyoiaurua extracted at the end of November last 
from the Lower Lias in the quarry of the Retl Tnangle 
Cement Works at Harbury, Warwickshire, has been 
(iresonted by the Portland Cement Selling and Distri 
buting Co to the Department of Geology of the 
Museum The skeleton is deeply imbedded in nodules 
of limestone 

Pbof a C Sswakd's Friday evening discourse, 
delivered on Jan 25 at the Royal Institution, was 
entitled “ Greenland As it is and as it was ” He 
gave a brief descnption of the geological structure of 
the country, the present inhabitants, the ice slieet 
and icebergs, and of the Arctic flora The only repre 
sentatives of trees ore stunted willows and the pros 
trate dwarf birch Many of the flowering plants have 
a circumpolar distribution , some of them being also 
members of the alpme flora of Scotland and Switzer 
land, while others are unknown m Europe and occur 
in North Amenca The present conditions in Green- 
land are much more favourable than in corresponding 
regions m the far south on the borders of the Ant 
arctic oontment Prof Seward then discussed the 
value of fossil plants as evidence of climatic conditions 
of ^he post In rocks of Cretaceous age on Disko 
Island and at localities on the mainland about half 
way up the western coast of Greenland there are 
fossil ferns closely related to species of Olexchenta, 
now widely spread in the southern tropics, and other 
ferns rela^ to a species now confined to Malaya i 
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there are conifers now unknown m Europe, and 
abundance of trees with leaves scarcely distmguish 
able from those of the maidenhair tree (Qxnkgo btloba) 
Special attention was directed to the presence, in the 
Cretaceous flora, of plane trees of trees closely related 
to existing Magnolias and trees akin to the tropical 
bread fruit tree, and representatives of other families 
now characteristic of subtropical or tropical regions 
The paper dealing with “ Colour and its Applioa 
tions,” read by Dr L C Martin before the Illuminat- 
ing Engineering Society on Jan 22 contained an 
interesting survey of colour measurement in the 
course of which an ingenious new colorimeter developed 
at the Impenal College of Scieme by Mr W D 
Wright was dosenbed The lecture was aided by 
some effective demonstrations, by Mr C F Smith, of 
colour mixtures and harmonies, for which his ‘ muto- 
chrome ’ apiiaratus proved well adapted Dr Martin 
also discussed the relation between colour and acute 
ness of vision, and presented a senes of i urvos lUustrat 
ing the relation between colour and visual speed 
Much of the discussion was concerned with ‘ artificial 
daylight,’ ami the nee<l for a practical standard of 
white light was emphasised The arbitrary standard, 
baseil on the use of an electnc incandescent lamp, nin 
at a piescnlMsl pressure and equipped with a standard 
blue filter, m stated to fumisli radiation equivalent to 
that of a black body iiiaintainod at about 2000° K , 
and has evidently possibilities It was interesting to 
learn that a stamlanl siiecification for artificial day 
light IS now likely to prove a practical project 

The current issue of the Jounutl of the Marine 
Biological Aaitocxation contains a descnption of the 
Laboratory at Plymouth and a list of pubhoations 
recot ding the results of researches earned out there 
or under the auspices of the Association on the North 
Sea coast from 1886 to 1027 Ihis bibhography of 
nearly a thousand papers, ranging over morpliology, 
biology, and various branches ot economic manne 
zoology — on fishes, oysters, cockles and scallops, the 
shipworm, crabs lobsters, and sponges — serves to 
emphasise the close oorrolation between pure and 
apphed science, and shows that the wise policy of 
the founders of the Association - to aid science and 
industry — has been consistently followed The 
Laboratory provides facilities for all kmds of bi(^ 
logical, work and appreciative reference should be 
made also to the successful courses for advanced 
students, held dunng the Easter and summer vaoa 
txons The major parts of the orgamsation of the 
Plymouth Laboratory has been built up dunng the 
thirty three years’ directorship of Dr E J Allen, 
to whom and to his staff are due congratulations, 
not only for their many oontnbutions to the advance 
ment of our knowledge of the sea, but also for the fine 
spint of helpfulness which prevails in the Laboratorj. 

The gradual disappearance of the European bison, 
which reached ite most serious stage dunng the War, 
has been watched with much oonoem, and an assooia 
tion was formed a few years ago with the object of 
endeavouring to prolong the existence of this mter 
estmg species. Tins good cause has received a eevmre 
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blow in the news brought back by Prof J Pujanov, of 
Semferopol, who has just completed a survey of the 
Caucasus reserve In 1911 the herd in the Caucasus 
region numbered 1000, and in 1024, when 2S animals 
were still known to be alivo, the Soviet Government 
set aside an area of 1 100 square miles as a permanent 
bison reserve Last year a group of zoologists who had 
had special expenenoe explored this region thoroughly, 
searching evorj vallej Not a single hvmg bison was 
seen Bones in plenty were discovered of ammals 
apparently only a year or two dead, and some bore 
bullet marks The bison seem to have been shot by 
poachers, the iiatrol of the reserve having been in 
sufficient to stop illegal shooting It is stated that 
one or two ammals may still possibly lurk in remote 
fastnesses m the area, but for all practical purposes 
the Caucasus herd may be regarded as extim t 

An able summary, over the initials ‘IDS,’ appears 
m the October issue of Psyche, against the suggestion 
of some psychiatrists that those patients whose mental 
disorder is difficult to specify, or does not constitute 
them a danger to themselves or others, shoukl be 
detainable by some informal compulsion warranted 
by their relatives and by medical opinions The 
advantages claimed are, that the earher treatment 
thus enforced would be more efleotive than if delayed 
until the jiatient should be certified, and that the 
informal nature of the proceedings would avoid the 
stigma of insanity The writer claims in opposition 
that only a small pro|>ortion of mild cases ever reach 
the asylum, that institutional life does not have a 
good effect on the individual, that the district asylums 
have not the staff for the necessary treatment, and 
the average medical officer is ill instructed in psychi 
atry and mental treatment He also quotes with 
approval Dr Millais Culpm s views expressed in a 
letter to the Times last autumn as to the probability 
of the stigma very quickly being affixed to this com 
pulsory detention He suggests that the provision of 
outdoor treatment is the better course to follow, and 
points out that if there is any treatment worth having, 
people will gladly avail themselves of it 

With the financial help of the firm of Zeiss of Jena, 
the Zeitschnft fur Instrumentenkunde has been able to 
carry out its project of issumg occasional supplements 
dealing with the history of the progress of optics The 
first part appieared m December under the title 
Forchungen zur Oeschvhte der Opttk It consists of 
40 pages of the same size as those of tho Zeitschnft 
Five pages are occupied by an article by Dr M v 
Bohr, the editor, devoted to an extract from Sir J F 
Hersohel’s Journal, givmg an account of his visit to 
Fraunhofer at Munich in September 1824, and to 
other evidence of the rapid spreading of a knowledge 
of Fraunhofer’s work amongst Enghsli physicists m 
the next few years The remainder of the issue is 
devoted to an article by Dr H Boegehold giving the 
history of Gie achromatism of pnsms and lenses from 
the discovery of the effe^ for glass and water by 
Newton m 1704, its use by DoUond in 1767, and its 
general recognition as an optical method by about 
1776 


Pbov Ejnar Hbbtzspbuno, of Leyden Observa 
tory, has been appomted George Darwin lecturer of the 
Royal Astronomical Society for 1929 The lecture 
will be delivered at the May meeting of the Society 
An earthquake of moderate intensity was recorded 
at Kew Observatory at 20 hr 48 mm 60 secs GMT 
on Jan 24 The epicentre is estimated to have been 
6580 miles away, probably in Central America 
Sis Ebnkst Ruthkhvord will open a tiiseussion at 
the Royal Society on leb 7 on “The Structure of 
Atomic Nuclei ’’ Dr F W Aston, Dr J Cha<lwick, 
Dr C D Ellis, R H 1 owler, and Prof O W Richard 
son will take part in the discussion 

Thk Pharmacoutical Society of Great Britain will 
hold a conversazione at the Society’s house at 17 
Bloomsbury Square, London, W C 1, on Tuesday, 
Feb 12, when tho museums, school, and research and 
pharmacological laboratones will be open to inspection 
Thk Progress Medal of tlie Royal Photographic 
.Society of Great Britain has been awarded by the 
Council to Mr Olaf Bloch, m recogiution of his various 
inventions, I'esearches, and publications, which have 
resulteil in important advances in the development of 
photography 

The Council of the Institution of Naval Architects 
has awaided a p'^mium for the yeai 1928 to Lieut 
Colonel V C Richmond for his paper on “ Some 
Modem Developments m Rigid Airship Construction ’’ 
and a joint premium to Mi E Leslie Champness and 
Mr 1* rank Mi. Alister for their paper, ‘ ‘ Further Notes on 
the Relative Strength of Fine and Full Cargo Vessels ’’ 
The premiums will bo presented on Mar 20 at tho 
opening of the annual general meetings, whicli will be 
hold at tho Royal Society of Arts John Street, W C 2 
The Institute of Physics announces additional 
privileges for student members Registered student 
members pay a fee of five shillings per annum, which 
is credited against the entrance fee on election to 
corporate membershiji In future, m addition to 
existing privileges, students will receive the published 
lectures given before the Institute free of cliargo, and 
will bo alloweil to subscribe to the Journal of Scientific 
Instruments at the piivileged rate of ten shillings and 
sixpence per annum 

The Councilof tho Institution of Electrical Engineers 
has made the eighth award of the Faraday Medal 
to Signor Guido Semenza, of Milan This medal is 
awarded by the Council of the Institution not more 
frequently than once a year either for notable scientific 
or industrial achievement m electrical engineenng 
or for conspicuous service rendered to the odvaneemefit 
of electncal science, without restnction os 
nationality, country of residence, or of 

the Institution Signor Semenza ha(|>j(9|^^|wuw^^ears 
taken a leading part m the developmen^^^jH^^plioa- 
tions of oleetncity > 

The non magnetic yacht (^|{p»rted |ier 

arrival at Callao, Psru,„’oli*'3w^l4 ^scause of a 
storm and Ion; hC^tmohor at Easter Island, the 
vessel loft tWtvssa^eo 12, two days b^^re the tune 
ongmally set Unfavourable wmds drMg her south 
from he ^^ urse os plonnsd to 40° souWtotitude in 
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longitude about 95° west Captain Ault reports 
continued excellent observational results for the full 
programme since leavmg Easter Island Twenty 
three bottom samples were obtained on the tnp from 
Balboa to Easter Island to Callao , those from Easter 
Island to longitude 95° west were red clay with volcanic 
mud It IS expected that the CarMgie will sad on 
Feb 3 from Callao for Papeete, Tahiti 

The oleum by Leone Caetani, author of the “Annali 
del’ Islam,” that the great Moslem migration mto 
North Africa was duo to the inoreaamg desiccation of 
Arabia at that period, hew been discussed by Prof 
Alois Musil in an Appendix, No 10, to hia work on 
Northern Negd m the fifth volume of his “ Explore 
tions in Arabia,” in process of publication by the 
Amonoan Geographical Society Prof Muail insists 
that this claim is quite mvsdid, and that there is no 
evidenco of any material climatic change m Arabia 
during histone times Prof Musil’s detailed dis 
cussion of this question is useful, as the view that the 
Arab emigration was due to increasing desiccation 
has been adopted recently by Sir Thomas Arnold 
(1924), and by Prof MacMillan Brown, “ Problems of 
the I’aciho,” 1927 


Applications are invited for the following appoint 
inents, on or before the dates mentioned — A junior 
assistant (engineer) at the Fuel Research Station, East 
Greenwich— The Secretary, Department of Scientific 
and Industrial Research, 10 Old Queen Street, S W 1 
(Feb 14) An assistant for work on virus diseases 
of the potato, and an assistant for field work in con 
nexion with the development of potato culture, each 
under the Department of Agnculture for Scotland — 
The Lstablishmont Officer, Department of Agriculture 
for Scotland, Queen Street, Edinburgh (Feb 10) A 
reader in mathematics at Birkbeck College — The 
Academic Registrar, University of London, South 
Kensington, S W 7 (Feb 18) A lecturer in agri 
culture III the University of Leeds -The Registrar, 
The University, Leeds (Feb 18) A professor of 
eleitneal engineering at the College of Engineering 
Guindv Madras — The Secietary to the High Com 
missionor for India Geneml Dejiaitment, 42 Gros 
venor Gardens, S W 1 (Feb 23) An ev ening loc tiirer 
III magnetism and oloctiicity at the Wimbledon 
Technical Institute The Print ijial. Technical In 
Rtituto Wimbledon, SW 19 A Secretary to the 
Technical Institute, Wandsworth -The Principal, 
Technical Institute, Wandsworth, S W 18 


Our Astronomical Column 


Comet Schwassmann Wachmann (2) -Iho new 
comet 1929a proves to be one of short period, like the 
fiist one discovered by the same observers Images 
til the comet weie fotmd on plates taken on Jan 4 
and 12 (the latter at Uccle Observatorj ) h rom these 
positions, combined with photographic observations 
cm Jan 20, Prof G vaui Biesbroock and Mr Y C 
t hang have computed the following orbit (/ A V 
Cirr No 218) 

r 1929 April 1 30 Ul 
u 2° 16' I 
li 126 30 yi929 0 
• 3 39 j 

log q 0 3075 
Period 0 826 years 


28 

6 

13 

21 


Ephpmekis Ton O** 

RA N Decl log r 

> ISm 16> 20° 69' 0 3201 

39 1 21 2J 0 3174 

41 67 21 47 0 3149 

47 28 22 10 0 3120 


log A 
0 0988 
0 1101 
01348 
0 1646 


Ihe distance from the sun is diminishing, but that 
from the earth increasing , the brightness should not 
dinuniah rapidly The comet should be observable 
until May at least If these elements are accurate, 
there was a near approach to Jupiter (about one thud 
of a unit) in November 1926 


8 47988 I2i> B4» 21 IS* 


Aerke* 

U ^’Wood" 


A«tr Nach , 5608, reports an observation of this 
comet Oct 27 81 UT, R A 11" 1® 24*. N Decl 
8° 32 2' Jliere is little doubt that the comet was 
seen, but the position given is very rough 
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A Possim F Companion to bmius B — A letter 
from Dr R T A Inncs in the 06«<imi<ory for January 
states that a faint star has been suspected noai 
Sinus B on st veral nights langing from Fob 4, 1926, 
to Mar 20, 1928 Its distance from B varies from 1' 
to 2“ and the jicnod is estimated to be fioin 18 months 
to two years It is estimated as of magnitude 12 
On some evenings several observci-a saw it Various 
o\epie<,e8 were tried, and everj precaution waa taken 
to guaid against illusion, but the object is so difficult 
that Its existence is not absolutely guaranteed Dr 
van den Bos recalls that Prof Fox suspected the 
duplicity of B with the ISJ inch f lark refractor He 
gave P A 231°, distance 0 8', date 1920 110 

Dr van den Bos also gives some measures of the 
companion of Procyon, though this wew so dithcult 
that he does not guarantee its objective existence 

P A Dl»t 

bob 8, 1927 108 6° 3 06' 

Oet 27, 1028 230 7 2 07 

He had purposely consiiltwl no ephemoris on eithen 
occasion, but afterwards found that the first positioi^ 
was m fair aoooril with Dr biieneor J ones’s ephemens 

It may be worth while to point out that the 
distance and period as estimated by Dr Innes are 
not oom^iatible with each other From the meridian 
observations of the bright star, the mass of Binus B 
has been deduced as 0 96 of the sun’s mass If 
binua B w double, this would bo the joint mass of 
its two components 'Ihe parallax 0 38' is v ery well 
determined Taking the moss as equal to that of the 
sun, a semi major axis of 1 62' would give a period of 
8 years One of 1 00', the smallest value suggested 
by Dr Innes, would give a period of 4 27 years 
Thus, either the distances given by him are consider 
ably overestimated or the period is underestimated 
The distance given by Prof Fox, 0 8', would give a 
period of 3 years, if assumed to be the un foreshortened 
Wgth of the somi major axis The distances were 
estunated, not measured, at Johannesburg, the sua 
pected star being too faint to set a wire upon 
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Research Items 


Tub Speabtubowbb ivr Ahbbica — ^ome remark 
able spearthrowers of ancient American on^n are 
(leacnbed by J Alden Mason in the Muatum Journal 
(Philadelphia) for September 1928 At the present 
dav the spearthrower is used in America only by the 
Eskimo, certain of tho tribes of the Amazon, and the 
Tarascan Indians of Lake Patzcuaro, Mexico , but 
formerly it was employed much more widely Spool 
mens are known from the pro Cliff Dweller remains 
of Utah belonging to the people known as the Basket 
makers, from pre Columbian Florida, and from pre 
Columbian graves of the coasts of Peru and of Eou^or 
and Cplombia, from the Aztecs of the time of Monte 
zuma and from the Toltecs The Haitians of the 
time of Columbus used it, as did certain Californian 
tnbes of a century and a half ago Not more than 
about thirty examples have been found m any one 
of these areas Of the specimens here described, one 
belongs to the so called Thule culture of tho early 
Eskimo, and was found by W B Van Valin m the 
region of Point Barrow in 1919 in a senes of mounds 
It differs from any of tho modem t^pes, being of a 
Bupenor grade alike from the iBsthetic, technological, 
and utilitarian points of view It is of a coniferous 
wood and measures 14J in m length by 2f in maxi 
mum width Its peg is of ivory The second example 
belong to the Basket makers’ culture of Utah and 
was the first to be foimd in the south west It is 
remarkable for a number of ceremonial objects 
attached to the handle These include the tooth of 
a camne or febne, wrappinra of yucca fibre, cotton 
yam, and fur , and an X ray examination has 
revealed four beads, probably of turquoise and 
representing the heart of a fetish bird, which he 
under the vara and cannot be otherwise examined 
owmg to the fragility of the matenai Two spear 
throwers winch are unique, and the rarest known in 
America, come from Marco Key, Florida, where they 
were discovered in 1890 They are longer and more 
slender than spearthrowers from other regions, the 
closest approximations being those in use among 
certain eastern Colombian tribes A carved rabbit 
at the distal end of one is remimscent of the carved 
spearthrowers of the Magdalenian period of palecolithic 
Europe 

Rbscuk and Reclamation of Fish — The Division 
of Fish and Game of tho Cabfornian Department of 
Natural Resources has developed a strange industry 
—the rescue and reclamation of lost, or potentially 
lost, fishes Black bass and other spiny rayed fishes 
take advantage of flood conditions to spawn m areas 
which at the time seem perfectly suitable, but as 
soon as the overflows begm to dry through evaporation, 
both the newly batched young and the adult fishes 
become a prey to predatorv bu^ and mammals, and 
the result is a total loss The rescue of this threatened 
population and its transference to a sede environment 
has assumed very considerable proportions One 
worker reports that up to the end of August 1928, 
he had saved m his district of Hanford, 158,200 fishes, 
the majority of which were oat fish, and these were 
planted in rivers throughout the oountiw During 
the month of August as many as 268,000 valuable 
angling fishes wore saved to the State Although a 
oertam amount of useless and possibly hannful trans 
portation haa been oeuned out by enthusiasts, the 
aim of the Division of Fish and Gome is to save only 
fo^ fishes, and to utilise them m stocking barren 
waters with the species most adaptable to their 
particular conditions 

Combat Rbaotions in Fboob ato Toads — Re- 
actions to special stimuh which produce specific phases 
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of pose and movement suggestmg a struggle, have 
been described amongst reptiles, Tbut, aooording to 
Georg Hinsohe, have not been suspected to occur 
amonrat amphibians {Btolog Centralbl , Bd 48, 1928, 
pp 577 617) He finds a well marked senes of such 
reactions, twisting, staggenng, stiffening, and kicking, 
suggesting attack anddefenoe, to be exhibited by 
Buw vulgaris and Pelobates fuscus, and rather less 
demutely diimlayed by other native amphibians such 
as Bufo vivulxs, B calatMta, Rana esculenta and Hj/la 
arborea Certain tactile an well as optical stimuli are 
adequate to set free such reactions, but along with 
the specific stimulus environment is on important 
factor Hinsche considers that these combative re 
flexes are associated with very elementary reflex 
complexes related to the creature’s food supply, 
burrowing habits, and sexual acts, and that, from the 
point of view of biological significance, they con- 
stitute a specific reply to a defimte type of stimulus, 
and are not simply a reaction against an mdividual 
enemy Their differences in degree in the different 
s^ieoies he has experimented with are put down to 
differences in morphological and anatomical structure 
m these speoies But m general the author finds 
that where a tendency towairdB flying leaps occurs, as 
in many species, the combat reaction is reduced in 
intensity 

Tint Mosquitoes of Nobth and South Amebica 
— Dr H O Dyar, of the United States National 
Museum, has recently contributed an important re- 
visional monograph entitled, “ I'he Mosquitoes of the 
Americas ” It is issued as Publication oj the Carnegie 
Institute of Washington, No 387 (1928), and brmgs 
up to date tho manv changes in synonymy that have 
taken place since the publication of Howard, Dyar, 
and Knab’s standard four volume treatise on the 
“ Mosquitoes of North and Central Amenca and the 
West Indies” (1912-17) It is, furthermore, to be 
regarded as being supplementary to the latter work, 
since it also includes all the known species from South 
America The classification of the group has not been 
materially altered from that adopted m the larger 
monograph just mentioned, except that five tribes of 
these insects are recognised instead of two The 
Sabethinl are hero regarded as a sepiarate division, 
since the American species all exhibit the peoubar 
larval feature of the median ventral brush on the anal 
segment being wanting Dr Dyar’s work will be 
found invaluable by special students of mosquitoes, 
since he describes in concise language the male, 
female, and larva of every species where material is 
available, and their salient structural characters are 
fully illustrated on the 123 plates which accompany 
this monograph 

PHruiPriNE Echimoidb — Mr Hilano A Roxas, in 
his paper “ Philippine Littoral Echinoida ” (Philip 
tnne Journal of Science, June 1928), reports on the 
littoral sea urolunB smd sand dollars m the collection 
of the Department of Zoology, University of tho 
Philippines Eohmoderms are not verjjr num«x>us 
m the Phihppmee, but eleven speciQB of sea urohins 
and five of sand dollars (Clyp^tends, Araohnoi 
did», Laganide, and Scutelluue) have hem found at 
Puerto Gidera, Mmdoro, which Is the xiam ooUeoting 
ground The only re€dly common speoies are Trip^ 
neustes gratiUa, Echinalnx calamans, and Echvnometra 
obionga, none of the others being abundant Photo 
graphs ore given of aU the species, showing the main 
charooters of the tests m most oases, jj^th with and 
without the spmes, which should make identifioaUon 
easy Pnonocidans verticUlata is a very sMkug form, 
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bnght green when olive and having lon^ heavy apines 
ornamented with whorls of projeotmg ndges 

Flowsb Siz* and Chbomobomx Sizb in Pntunia — 
A peouhar genetic bdiaviour in Petunia is briefly 
desonbed by Mr E Malinowski (Jour Heredity, vol 
10, Ko 11) He shows that in a vanegated atram of 
P vtolacea Lind obtained from de Vilmorin, there is 
great vanabihty m the size and colour of the flowers 
on some plants, other plants producing only large 
purple flowers or small bloc ones, and the same 
variable progeny being produced from seeds of any 
of the type But plants cannot be mbred because 
of self stenbty It is suggested that this range of 
vanation, although phenotypical, is produced by 
the presence of one gene It is further stated (and 
this needs confirmation) that the larro purple flowers 
show larger chromosomes m their cells &an the small 
lilac flowers, although m any one flower bud the 
meiotio divisions may show some cells with large and 
others with small chromosomes The statement is 
also made that, following the reduction division, one 
of the daughter cells may have large and the other 
small chromosomes It is suggested that the differ 
ences in flower size may be the result of the difference 
in size of the chromosomes The whole subject 
requires fuller investigation, which might yield signifi 
cant results 

Dkxcism in thk Garden Aspakauus — A paper on 
the degree of dioscism in the garden asparagus by 
T ShojiandT Nakamura, in the Japanese Jotimol o/ 
Botany (4, 120 162 , 1928), raises many points of 
general interest In male plants the pistil was 
developed m the flowers to an extent that vaned with 
the individual plant, but was very constant in the 
flowers upon any one plant In the male flowers, 
instead of the typical tnlooular ovary, bi or uni 
locular ovaries may be found, and m some cases one 
carpel is modified into an anther An interesting 
tost IS made of Robinsohn’s reagent for determining 
the receptivity of the stigmatio surface for pollen, by 
the extent to which it stains when immersed in a 
aqueous solution of sodium potassium tartrate and 
silver nitrate According to Robinsohn, the stigma 
should only stain deeply when it is in a receptive state, 
and tests of the normal pistils of asparagus were in 
accordance with tlus statement On the other hand, 
heavy staining of certain regions of the imperfect 
pistils in the n^e flowers, which were quite without 
stigmas, rendered the reagent useless in distinguishing 
between fertile and infertile carpels Wounds at the 
surface of the carpels tended to take up the stain, and 
the authors raise the question as to whether the degree 
of stsinmg with this reagent is connected with the 
extent to which the cuticle is interrupted at the stig 
matio surface, itself a question of some general interest 
Many details of the cytology of the degenerating mega 
and micro sporangia are given in this paper 

Land Sheixs from the West Indies — Dr H A 
Pilsbry and E Q Vanatta desenbe three new land 
shells from Tortuga Island and one from Haiti, whilst 
Dr Pilsbry appends a paper on the species of LuetdeUa 
(subgen PanCeUa), incluoing two new, from Haiti and 
Santo Domingo (Proc Acad Nat Set Phtlad , vol 80) 
Figures illustrating both papers are combined on one 
plate Fig 17, which is stated to represent a form of 
Cenon tortuaa, n sp , differs so much from Fig 16, the 
type, and big 16, a coloration variety, as to suggest 
that, variable as these shells are, an illustration of 
some other species has accidentally been substituted 
whm making up the plate 

Cabbonifebods Bbaokiopods — The first part of 
a monograph on British Carbomferous braohiopods. 
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^ the late Dr Ivor Thomas, was pubhshed m 1914 
Tlie second part (Mem Oeol Surv Ot Bntam, 
Paiasont , vol 3, pt 1, pp 1 217, plates i xii, 1928) 
IS the work of Miss H M Mmr Wood and deals with 
the aemiretteulatus and longisptnue groups of Productut 
(senru atrteto), of which 41 species or varieties are 
described TTie Produoti can be divided into at least 
eight genera, namely, Produetua (restricted), Avonta, 
Buxtonia, Puatula, OverUmta, Smuatella (gen nov ), 
Proboactdella, and Ethendgina , they include the largest 
brachiopod known, Productua gtganteua, with a breadth 
of 300 mm The shell of Pt^uctua was ^parently 
anctiored by means of spines, sometimes nve or six 
inches long, which are developed on the larger valve 
The Produoti are very abundant m the Carlmmferous, 
but afterwards diminished in numbers and became 
extinct at the close of the Permian period The group 
IS said to have been derived from a Strophomemd 
ancestor m the Ordovician or Silurian The earhest 
British representatives are found in the Pilton Beds 
of North Devon (Upper Devonian or basal Carboni 
ferous) Shells of the aemirettculaiua group make their 
appearance m the Zaphrentis zone and evolved rapidly, 
but during Semtnula times conditions were unfavour 
able to the development of this group A multitude 
of new forms appeared in Dtbunophyllum times and 
includes some over specialised species with a very 
limited range m time and space The sudden dis 
appearance and extinction of the Product! is thought 
to be due m part to the excessive secretion of carbonate 
of lime 

The Shaf Gbanite — An important contnbution 
to the petrology of the well known 8hap Granite has 
been made by Dr D R Grantham, with the collabora 
tion of Dr H h Harwood, who has mode seven 
excellent analyses The rcsiilts appear in the Proc 
Oeol Assoc, pp 299 331, 1928 The ‘granite’ is 
a composite intrusion made up of a suite of porphy 
ritio biotite granites aUied to adamellite The oldest 
solid product of the original magma appears to be a 
chilled peripheral facies of basic type and probably 
hybrid origin This ‘ early basic granite ’ was dis 
rupteil by the ascent of the mam mtnisions, dis 
tmguished as Stages I and II , within which it occurs 
as the inclusions hitherto regarde>i as ‘ basic segrega 
tions ’ The mam mass of the granite shows suocesaiva 
increase m porphyntio felspars and decrease iff 
accessones A fourth phase is represented by Stage 
III , dyke like masses of granite still richer m 
phonocrysts The inclusions m Stage II compnse 
not only ‘early basic ’ and Stage I types, but also 
numerous blocks of homfelsed ondesitos and (rarely) 
Coniston limestone Evidence is brought forward to 
show that contammation of the original magma by 
reaction with, and assimilation of, the andesites of the 
country rock is beyond reasonable doubt Dr 
Harwood’s analyses give practically a straight hne 
diagram from ‘ andesitic inclusions ’ to Stage II , and 
this alone is weighty evidence in favour of assimilation 
Further joint work on the andesites themselves is in 
progress 

Sounding at Sea — The December issue of the 
Journal oj the Frankhn Institute contains an account 
of the methods used by the Umted States Coast and 
Geodetic Survey for the measurement of the depth 
of sea water, by Lieutenant J H Service, of the 
Survey Department For soundings m water too 
deep for the hand line the sound wave method in the 
form known as the ‘ fathometer ’ is most used An 
electiioally driven oscillator strikes a diaphragm under 
water outside the ship and the sound reflected frmn 
the bottom of the sea affteots a microphone in a water 
tipik inside the ship’s plating below water level In 



182 


NATURE 


[February 2, 1929 


senes with the microphone is a neon tube which hghts 
^ when the reflected sound amves at the microphone 
Ihe tube is placed behind a radial sht in a revolving 
disc in front of which is a circular dial marked in 
fathoms The oscillator acts as the neon tube passes 
the zero of this scale, so that the depth is read at the 
end of the revolving slit when it flashes out red owing 
to the bghting up of the neon tube behind it The 
speed of sound m sea water of salinity 35 parts per 
1000 at the surface and at 0° C is taken as 1460 metres 
per second It increases 4 metres {ler second per 
degree nse of temperature, 3 per 100 fathoms depth, 
and 1 per part per 1000 increase of salinity 

Stbono Elkctbolytks — The revival of mterest in 
the proMrties of strong electrolytes which followed 
the publication of the Debye Hiickel theory in 1923 
shows no signs of falhng off, and a further group of 
Twpers on this subject has appeared in the issue of the 
Phya\kal\ache Zntachnft for Nov 1 One of these, by 
M Wien, on departures from Ohm’s law, is of particii 
lar importance An electrolyte has bwn shown to 
undergo a decrease in resistance when it is subjected 
to hign electric stress In relatively weak fields the 
increase m conductivity is approximately proportional 
to the square of the field strength , for larger fields, 
the rate of inoreaHC is linear and finally, when an 
intensity of the order of a hundred kilovolts per 
centimetre has been attained, a new value of the 
conductivity is reached, which is several jier cent 
above that for weak fields, and is practically unchanged 
by any further increase in the applied potential 
These effects depend m a oharactenstio way upon the 
valencies of the ions in the solution, and the ultimate 
value of the conductivity corresponds, within the 
limits of expeninental error, with the conductivity of 
the same electrolyte in a weak field at infinite dilution 
These observations, together with some others made 
by M Wien on the effects of alternating fields on 
electrolytes, have been discussed by G Joos, and have 
been shown to be at least in qualitative accord with 
the newer versions of the Debye Huekel theory 

Luminksckncb — A report upo i cathodo lunun 
escence and the luminescence ut incandescent solids 
byE L Nichols, H L Howes, and D T Wilber, that 
has been issued as a Publication of the Carnegie In 
atitution of Washington (No 384), furnishes a valuable 
summary of the exijenmental work that has been 
carried out by the authors and others m this little 
known branch of optics Their object has been to 
bring together investigations on the relations between 
the emission of light from hot bodies, other than 

urely thermal radiation, and such phenomena as 

uorescence and phosphorescence at lower tempera 
tures Some of tneir results are very surprising, for 
example, the frequent excess of the radiation over 
that from a black body at the same tomi>erature, apd 
in general they find that selective emission, when 
excited thermally, shows the effects charactenstic of 
ordinary fluorescence The jxisition of the bands in 
the spectra is often, moreover, the some under the 
different modes of excitation, of which exposure to a 
hydrogen flame amd to the light of an iron arc are two 
typical examples, and trom the evidence that they 
have presented they conclude finally “ that the 
luminescence superposed upon the incandescence of 
the various solids is simply Si fluorescence in all essentials 
identical with that commonly excited by light, cathode 
rays and other famibar agencies ” 

A Moltipl® Dohk Abch Dam — A reinforced 
concrete dam of unusual design has recently been 
completed m a canyon of the Gils River, Arizona, 
U,S A The dam is for a reservoir for the storage of 
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water for flood control and power supply and for the 
irrigation of some 100,000 acres of Land held as a 
reservation for the settlement of certain Indian tnbee 
The dam is the subject of a well illustrated article in 
the Engineer for Jan 18, from which it will be seen 
that not only is it of imique design but it Is also a 
handsome structure Many single arch and multiple 
arch dams have been constructed, and m these 
inchned arches spring from the piers, eaoli arch 
siistainmg the vertical weight of water as well as its 
honzontm pressuie In the new Coolidgo Dam, as it 
18 called, these arches are replaced by dome shaped 
structures something of the form of the half of a very 
thick eggshell out along its major axis In the 
Coohdge Dam there are four piers, 180 feet centre to 
centre, and from these spring three ferro concrete 
domes which are 21 feet thick at the base and 4 feet 
thick at the crown The height of the dam is 260 feet 
The first of its kind, the dam was designed by Major 
C R Olberg, of the United States Indian Bureau, 
and m his description of it he states that the maximum 
compression stresses for the dome were fixed at 600 
lb persq in , and in the buttresses at 400 Ib persq in 
At first sight the shuttenng foi the construction of 
such domes would appeal to be a matter of great 
difficulty, and not the least interesting feature of the 
work was the method used by the contractors for 
this shuttenng 

Nitralloy Stkbi,8 — Tlie issue of the Chemical Age 
for Jan 6 contains some interesting mfonnation 
ooncoming the case hardening of steels by nitrogen 
When iron and steel aie heatkl m an atmosphere of 
ammonia nitrogen is absorbed, and with siiecial 
steels (rutrolloy) a very hard surface is produced 
The ‘nitration^ is earned out after machine finishing, 
since no deformation occurs, providing that all strains 
have boon relieved by suitable heat treatment, but only 
a small regular swellmg, for which due allowance can 
be mode The resulting hardness is 900 1100 on the 
Bnnell scale (chromium vanadium steel, case hardened, 
bemg 742) and permits gloss and quartz to be out 
The nitrated st^ls are capable of taking a mirror 
finish, and it is claimed that tliey show exceptional 
resistance to wear Tliey retain their hardness up 
to 600“ C 

Oxidation of Pykitbs in Coad Seams — The Safety 
in Mines Research Board has issued a report of an 
investigation by H Maepherson, N Simpkin, and 
H Wild (S M R B Paper No 47 London H M 
Stationery Ofhee , ]« 6d ) recording an examination 
of the occurrence of pynt^ and its oxidation by air, 
particularly m the Ravine secun of Lancashire Their 
work supports the view that pyntee acts not so much 
by initiating combustion os bypromotmg disintegra 
tion of the massive coal Tlus dismtegration is 
brought about by the volume change on oxidation 
and assists access of air to the coal substance itself, 
which can then take up oxygen and so become 
heated 

FntiNO CkiAii Dust —A paper, by T N Mason and 
R V Wheeler, issued by the Safety in Mines Research 
Boanl (S M B B Paper No 48 H M Stationery 
Ofiflco 3d ), records experiments on firing coal dusts 
in a steel gallery, 74 leet m diameter The results 
confirm the view that the inflammability of the 
dust increases with the content of volatile matter of 
the coal, inflammability being measured by the mean 
speed of the flame Explosability — measmed by the 
maximum pressure developed — is of the same order 
and in close agreement with the proportion of incom- 
bustible matter which must be mixed with the coal 
dust to suppress its inflammability 
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the invitation of the governing body and the 
rector of the Impenal College of Science and 
Technology, a dietinguiahed company assembled at the 
College on Jan 21 to inspect the new equipment of the 
high preesure gas research labors 
tones and the work m other sections 
of the Department of Chemical 
Technology An opportunity was 
thus afforded of observing the 
results of a consistent policy of 
fundamental research, conducted 
in the atmosphere of intellectual 
freedom traditionally associated 
with British universities, into mat 
ters which from their very nature 
form the prop and stay of important 
sections of the mdustnal structure 
The Department, which was maugu 
rated in 1912 under the direction of 
Prof W A Bone, now comprises 
throe sections (1) fuel technology 
with refractory materials, combus 
lion, and high pressure gas i-eactions 
and explosions, retamed by Prof 
Bone under lus immediate personal 
BuperviBion , (2) chemical engineer 
mg m the charge of Prof J W 
Hmchley, and (3) electrochemistry, 
superintended by Assistant Prof G 
I linoh The breadth of its scope 
and aims has remained unchanged 
since its inception, the recent estnb 
lishinent of a special chair m chemical 
ongmeenng being a natural con 
seijiience of the increasing size and influence of the 
department 

The woik of the Department is exclusively of a 
post graduate and research character, being chiefly 


addition to the professorial staff there are throe 
lecturers and an instructional assistant, whilst the 
personnel of the fine modem workshop consists of four 
skilled mechanics The students (excluding sundry 


occMional students) at present number 25, and there 
are 18 paid research assistants and fellows The cost 
of the Department, m which there are thus 50 jieoplo 
continuolly prosecuting sciontihc and technological 
studies, amounts to about £13,000 
per annum of which about £7000 
IB defrayed out of the ordinary 
College funds the remainder being in 
the form of aids and giants from 
various extia mural soiines Of 
more than 160 post graduate stud ^ 
ents who have alreatly jiaBsed 
through the Department — some 
hailing from Australia, Canada 
India, South Africa the United 
States of America, China, or Jajian 
— most now occupy responsible posts 
as fuel technologists, plant managers, 
chemical engineers, or research chem 
ists in mdustnal concerns 

The successful growth and opera 
tion of the Department has been 
achieved m buildings which, even 
after sixteen years, are far trom 
complete Tlie first two stones 
for fuel technology and 
chemical engineenng) 
were ereotfxi in 1913-14 , after the 
War two further stones (for chem 
loal engineenng and electrochem 
istry ) were added , but the continuous 
grourth of the Department, and more 
especially its research developments, have rendered the 
present accommodation quite inadequate for the m 
crecuimg needs of its work and activities A scheme 
for the further enlargement of the building has there 
fore been approved, and will be corned out as soon as 
the necessary funds are forthcoming The capital 
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directed to nving graduates in chemistry from the 
Iinjienal Coll^fe or elsewhere a broad and practical 
training on fundamental Imes , a training calculated 
to oombme true intellectual development with an 
acqiusition of the knowledge and skill required of 
holdei^ of responsible positions in industry In 
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Lt to date has I 


expenditure on biuldinsB and equipment to 
bem approximately £60,000, and about £fi0,0uu 
18 reqiured for the extension now contemplated 



possible to oxidise the residue after extraction to about 
40 per cent of its weight of benzeneoarboxyho 
aeids 

Gasbous CkiMBtrsnoN Aia> 
Rbacttions at Hioh Pbbssxtbxs 
The work on mixtures of air with 
carbon monoxide, hydrogen, or 
metheme at imtial pressures up to 
200 atm — itself of a pioneering 
nature — is, with the assistance of 
grants from the Department of 
Soientifio and Industnal Research, 
Impenal Chemical Industries, Ltd , 
and the Gas Light and Coke Co , 
Ltd , being extended to uutial pres- 
sures of 1000 atm A single pre 
paration of the pure ^ affords 10 
cub ft , which 18 punned, collected 
in one of a senes of small, die 
tmctively coloured gas holders, and 
then compressed in five stages up 
to 1000 atm (Fig 1), it is then 
stored m boldly painted oyhnders 
— re<l (hydrogen), brown (methane), 
black (air), green (carbon monoxide), 
or yellow (h^eliiun), of 60 cub ft of 
the latter obtained from Amenoa 
four years ago 36 cub ft remsm 
Every cylinder is numbered and 
recoids are kept of its use , one 

S in IS m charge of them, whether 
at 1000, 400, or 200 atm , and 
analyses eoch fresh charge The 


Tt has been the constant pobcy of the Department 
to base its activities on a bedrock of fundamental 
research, and it now has a highly trained staff of 
research assistants who organiseil in groups, prosecute 
systematic lines of research which arc carefully planned 
in advance After two terms, the student is attached 
for about a vear to one of these groups, afterwards 
being allowed to proceed independently or to become 
a group leader , he is thus disciplined in technique 
and accuracy, and he teams the value of oo operation 
and the benefit of leadership, whilst at the same tune 
a continuity of skilled workers over a period of years 
IS assured Each of these men is, of course, supported 
by extra mural grants or aids, and the leader, on 
passing out into the industnal world, immediately 
occupies the {xist which is awaiting him During his 
penod of leadership lie has add^ to his scientific 
quahfioations valuable experience in the control of 
technical men, m the preparation of weekly reports of 
progress, and in the discussion of his own and cognate 
researches at frequent and regular intervals, both with 
Prof Bone and with his fellow group leaders and 
researchers It may be of interest to give a bnef 
account of the principal hnes of fundamental work 
which are being actively pursued m the Depart 
ment 

Phemistky of Coax 

The group invostigating, with the aid of grants from 
the Fuel Research Board and a fellowship maintained 
by the Sensible Heat Distillation Co , the chemistry 
ol coal has already examined brown coals, hgmtss, 
bituminous, serai bituminous, and anthracitic coals 
from all part* of the world It has devised means for 
the extraction, by benzene at 260°, of the primary oils 
and the ookmg constituents of coals, this operation 
18 naturally conducted in a separate fireproof shed 
Much hgbt has been thrown on the ohemioal aspects 
of the maturing of coals, and it has been found 
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most strmgent rules guard, so far as is humauly 
possible, against accidents Inoidentcdly, the absence 
of exact (kita requires that compressibility measure- 
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mente be made on every gsksuuxtixre employed There 
are three bomba for expenmenta employing up to 
200 atm initial preaaure (Fig 2) — the old bomb uaed 
by Prof Bone at Leeda, a aphenoal bomb, and a 
oylmdnoal bomb -with quartz tnndowa for apectro 
graphic work — and one, having 8 in walla, wire 
wound, and protected by thick rope ourtaina (the beet 
known device), for expenmenta at imtial pleasures up 
to 1000 atm (Fig 3) This bomb la charged by a 
one stage process with gas, and then by a two stage 
process with air, in order tb attain the requisite 
pressure , the charmng la controlled from a distsuioe, 
and the gauges are observed in a mirror All the large 
apparatus, with the exception of the new 1000 atm 
compressor, the oompreasor for catalytic experiments, 
and a few oyhnders, which were made in Gerc^ny (from 
designs which, like those of most of the apparatus, 
were prepared by Dr D M Newitt m consultation 
with Prof Bone], are of Bntish manufacture Another 
new apparatus, with (}uartz windows, maintains 
steady contmuous flames at pressures up to 100 atm 
Experiments on the catalytic production of methyl 
alcohol in a single tube unit will be extended with 
a new plant having three vertical catalytic tubes 
operated under 1000 atm pressure at 600° C (Fig 4) 

Photographic Study of the Dkvkdopmbnt 
OF Oaskous Exidosions 
Supported by Nobel’s Explosives Co , Ltd , this work 
has included the investigation of phenomena associated 
with the initial stages of gaseous explosions, and the 
influence of ‘ shock waves' m speeding up combustion 
and developing detonation, and it is now being ex 
tended to that of the influence of strong electncal and 
raametio fields on flame proiiagation in gaseous 
explosions A novel form of camera designed by 
Mr R P Fraser, and constructed for these researches, 
attains a film speed of 200 metres per sec A similar 
camera has been sent to Messrs Nobol’s at Ardeer, and 
another is to be despatched to the Australian Govern 
ment 

CostBusTioH OF Carbon Monoxide, etc 
With the aid of fellowships maintained by the Gas 
Light and Coke Cb and Bastion Ltd , the influence 
of moisture on the combustion of carbon monoxide has 
been shown to be essentially electronic The limit of 
drying capacity of phosphorus pentoxide on a mixture 


of carbon monoxide and oxygen is attained in about 
200 days, but however carefiUly dried, the two gases 
alwa^ explode if a sufTlciently powerful spark is 
employed 

Blast Furnace Reactions 

These investigations, which are being earned out 
under the auspices of the National Federation of Iron 
and Steel Manufacturers, aim at studying each re 
action fundamentally, and at the gas speeds — up to 
20 m p h — actually obtaining m the blast furnace 
In particular, the phenomenon of carbon deposition, 
which occurs on mtoraction of feirosofemc oxide and 
carbon monoxide, and at 460° by the change 
2CO = C + CO,, but not above 660°, is bein^ followed 
up with the view, broailly speaking, of discovering 
whether or not the deposition should be entouragoil, 
and what factors influence its appearance Such 
knowledge is a positively essential preliminary to any 
iparked chemical advance in the manufacture of iron, 
and the results will be of great value in the charaotensa 
tion of ores To acquire them is costing some £1600 
per annum 

Surface Action and Ionisation 

Gaseous combustion in electrical discharges, and 
the electncal condition of surfaces during catalytic 
combustion, are under investigation Work sup 
ported by the Department of Scientific and Industnal 
Research, and directed by Asst Prof hinoh, has 
alreoilj shown that combustion is conditioned by a 
prior ‘lomsation’ of both the combustible gas and 
oxygen 

Chemical Engineering 

Prof Hmchley’s section of the Department, m 
addition to providing systematic post graduate 
instruction in the operation of chemical plant- — 
instruction m which special attention is given to 
costing and to tho actual construction of suitable 
umts — 18 , with the support of the Distillers’ Company, 
engaged m mvestigatmg fundamental problems con 
neoted with heat transmission and filtration As 
soon as space is available, and further equipment 
installed, it will be possible to attack more adequately 
and systematically from a fundami ntal {loint of view 
the many problems encountered in the design and 
operation of chemical plant 


The Henri Pomcar< Institute in Pans. 


I N November last a new institute of mathematics and 
mathematical physios was formally inaugurated 
in Pans It was toUi the official opening of a new 
biulding and the bMpnning of new courses of lectures, 
all to be a part of the Faculty of Sciences of the Um 
versity of Pons The building is now ready, but the 
internal arrangements are not yet complete 

The history of the new institute is bnef It had 
been noted by the International Eduoatiou Board that 
on several occasions it hod mven large sums of money 
to different universities in Europe and that gifts to 
French umvennties had been on a much smaller scale 
The importttnoe of the French mathematioal school 
sugg^t^ that help nwht usefully be given to mathe 
maUos in France 'Die decision was taken after 
consultations in which Prof Trowbridge, who repre 
sented the IntOTnational Education B^o^, and Prof 
Birkhoff took leading parts Prof Emile Borel was 
asked to draw up a scheme 'The plan, which was 
Approved, provided for an institute to be named 
‘ I/Institut Henn Pomoar4,’ as a centre for teaching 
and research on mathematical phyuos and the calculus 
of probabibties 

the courses on physical theories will be given in the 
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new Institute by Prof L6on Bnlloiiin and M Louis de 
Brogbo Prof L4on Bnllouin has made himself 
known by his researches on the theory of quanta and 
its applications , and he was mvit^ last year to 
lecture m several universities of the Umted States 
and Canaila Dr Louis do Broglie is one of the 
creators of wave meohanioa, which now play a leading 
part in mathematical physios These courses form an 
important addition to those already given in Pans by 
Prof Bnllouin and Prof Langevin at the College de 
Franco, anil b> Prof Eugene Bloch and Prof Villat 
at the Sorbonne 

The calculus of probabilities already has its great 
exponent at the Sorborme in Prof fimile Borel His 
researches on this subject have done much to revive 
interest In France m this subject, which owes so 
much to French woriters such as Pascal, Fermat, 
Laplace, Poisson, Bienaym4, Cauchy, Ooumot, Ber 
trand, Henn Pomoar6 To Prof Borol’s course will 
now be added a new course by Maurice Fr4chet, 
formerly professor of higher analysts at the Uni 
versity of Strasbourg His theory of abstract spaoee 
and funotions has already made him known m the 
Unit^ States, where he dchvered a course of lectures 
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at the University of Chicago in 1024 More recently, 
he has devoted much attention to the theory of 
probability, on which he has published (in collabors 
tion with Prof Halbwacha) “ Le calcul des jiroba 
biht^s (i la poitiie de tou8 ” 

The Henn Poincar6 Institute will not, however, 
confine its attention to the new courses It aims at 
being international in scope , in addition to the 
regular courses, single lectures or brief series of lec 
tores will be given by distinguished scientifio workers 
Profs Vito Voltcrra, of Rome, and de Dondet, of 
Brussels, have already promised to oo operate 

The ever increasing numbers at the Sorbonne has 
maile additional accommodation necessary, and it was 
decided to erwt a new building where not only the 
new courses but also all the advanced couiaes on 
mathematics will be given and where the mathematical 
libraiy will be mov^ The International Education 
Boaitl IS contributing one himdred thousand dollars 
towards those expenses , Baron Edmond do Roth 
schildhosalsocontributod twenty five thousand dollars, 
and the French Ministry for Education throe himdred 
thousand franca It is thus hoped to create in Pans 
a great scientific international centre for mathematical 
physics and calculus of probabilities 


Development and Morphologfy of Tuntcates 

A RECENT issue of the Quarterly Journal of Mtcro 
acopxcal Science (vol 72, pt 1 ) is entirely occupied 
by two memoire on Tunicata In the first, on the 
ilevelopment of DotryUoides and its bearings on some 
morphological problems, by Miss Sylvia Oarstang and 
Prof Walter Oarstang, uniformity iii the purely 
ectodermal origin of the Ascidian atrium is established 
which finally negatives the homology suggested by 
Van Benedon and Julin (1887) botwoon tho larval 
atrial canals of Ascidiana and the spiracles of Aji 
pendiculanans 

The investigation of the neuro hypophysial system 
shows that tho anterior part of the neural tube in front 
of the sensory vesicle undergoes a ootispiouous develop 
ment, and becomes longitudmally differentiated into 
two parts—- a large ventral precerebral lobe which dis 
appears entirely before tho tadpole stage is reached, 
and a slender dorsal preeerebral duct which persists 
and agrees essentially with the liypophysial duct of 
other Ascidions This duct communicates with tho 
oral region of the pharynx by a ciliated funnel, and 
gives rise to the brain by proliferation from its ventral 
wall 

It would appear that a considerable development 
of the pre sensory region of tho neural canal and its 
glandular modification was a primitive feature of the 
Tumcata, and distic^ished them from Amphioxug 
and the V ertebrata The comparative moiphology and 
signifioanoe of the preeerebral lobe is fully discussed 
The second paper is by Prof Uorstang alone It 
18 an interestmg and speculative essay on the mor 
phology of tho Timioata and its bearing on the 
phylogeny of the Chordata He regards the current 
views of Tumcate ancestry — that tho tailed larva 
represents the primitive or ancestral form from which 
the adult has been evolved by degeneration — as 
untenable The neuro muscular relations in Asoidian 
larvae and Appendioulanans ore much more oonnstent 
with a theory of incipient than of vestigial metamerism 
and the development of atna before the mil slits is 
m accordamoe with the phyletio history of Sie Proto 
ohordate type of gill slit The disoontmuity between 
larval and adult nervous systems (“ it is an error to 
assert that any part of the actual nervous system of 
the adult has formed a part of the larval nervous 
system ”) m Tunioates is unmteUigible on the theory 
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that Tunioates have been derived from Afwhumte 
like ancestors, and points to a derivation of Tunioates 
from ancestors with a metamorphio life history before 
the typical ohordate nerve tube had come into exist 
enoe 

The author has re studied the symmetry of Amphi- 
oxus, which he explains as the consequence of the 
secondary reduction of yolk in tho egg entaibng pre 
mature liatching and the improvisation of a larval 
feeding mechamsin A great enlargement of the 
mouth and special ciliation of its entrance seem to 
form tho basis of this mechanism, which involves a 
temporary dislocation of the odpacont parts and is 
held to have entailed changes which have left a mark 
on tho iiennanent organisation of the adult The 
author concludes that the ancestors of Amphioxue 
were essentially primitive Asoidians In a future 
communication he proposes to deal with the origin 
of the chordate nerv ous system and with the various 
cephalic organs associated with it 


University and Educational Intelligence 

London — The Senate has accepteil an offer of the 
Committee of the Bayliss Starling Memorial Fund of 
the sum of £2600 for the establishment at University 
College of a scholarship foi training in physiology and 
biochemistry to commemorate the connexion with 
physiology of tho late Sir William Bayliss and Prof 
E H Starling 

The following doctorates have been conferred 
IJ So (m anatomy) on Mr H A Hams (Umversity 
College) for a thesis in the form of a senes of memoirs 
ilealmg with the firoblems of hone giowth, radiology, 
and teratology, published m various medical and 
scientific journals , D Sc (ui botany) on Mr W B 
Tumll (Chelsea Poh technic), for a thesis entitled 
“ The Phytogeograpny of the Balkan Peninsula ” , 
DSc (m chemist^) on Mr Edgar Stodman (Birkbeck 
and (Soldsmiths’ Colleges) for a thesis entitled “ Tho 
Relationship between Chemical Constitution and 
Physiological Action”, DSc (in psychology) on 
Mr J C Flugel (Umversity College), for a thesis 
entitleil “ Studies in Mental Oscillation and Related 
Functions ” 

Dr A Sterling Parkes has been awarded the 
William Julius Mickle Fellowship for 1929 m respect 
of the work he has earned out during the past five 
years on thepliysiology and biochemistry of the organs 
of reproduction The Fellowship this year is of the 
value of about £260 

Dr ii P Crowden has been appointed lecturer in 
apphed physiology in the Division of Public Health 
at the London School of Hygiene and Tropical 
Modiome as from Aug 1 

In March last a committee was appointed “ To 
consider the question of the limitations placed upon 
the Medical Education of Women Undergraduates and 
to report to the Senate thereon ” This report has 
now been issued The problem was to provide clinical 
faoihties for women reijuinng them in schools open to 
both sexes The report points out that the pre- 
possession of the Umversity is in favour of oo-eduoa 
tion in medicine as m all other faculties, and suggests 
that there should be three typos of clinical education 
(1) for men only, (2) for women only, and (3) for men 
and women The Senate has given general approval 
to the report, and schools of medicine not at piresent 
admitting women are to be invited to admit a quota 
of women students 


The annual meeting of the Association of Teohnical 
Institutions will be held at the Grocers' Hall, London, 
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on Fnday and Saturday, Feb 22 and 23, under the 
presidency of the Right Hon Lord Melohett The 
programme includes papers by Sir Gerald Bellbouse, 
H M Chief Inspector of Faotones, on industrial 
safety , by Mr C A Siopmaim, of the British Broad 
casting Corporation, on broadcasting and its relation 
to technical education , and by Miss E E Cox, 
Principal, L C C Barrett Street Trade School, London, 
on technical training for women The Lord Mayor of 
London will entertain members and guests of the 
Association to luncheon on Feb 22 at the Mansion 
House 

Thb Commonwealth Council for Scientific and 
Industrial Research recently directed the attention of 
the Austrahan umveraities to the paucity of suitable 
candidates for the seruor studentships in biological 
sciences which are being provided from the Science 
and Industry Endowment Fund These studentships, 
if held abroad, are of the value (including fares) of 
£425 per suinum for two years, and candidates are 
roquireil to have given some evidence of capacity for 
original research work To stimulate interest, it is 
now proposed to make available a number of junior 
studentships tenable either m the Council’s laboratories 
or m Australian universities They will be awarded 
to young graduates who have cotnpletcd satisfactory 
courses but liave not yet had sufficient opjiortunity 
to demonstrate their capacities for original work At 
the end of then tenure the holderi may become 
eligible for semor studentships abroad, or may perhaps 
bo appointed to junior positions m one or other of the 
Council’s research divisions 

“ Editoation for Industry and Conuneroe ” (H M 
Stationery Office, 6 d net) is the title of a pamphlet 
recently issued by the Board of Education It is 
particularly timely in view of the reports of com 
luittees which, dunng the past three or four years, 
have toucheil upon the impact of scientific research 
anil industrial development upon our educational 
theories Already, orismg out of those reports. Lord 
Eustace Percy has instituted two specific inqmnes 
(salesmanship and ongmeermg), and the present 
pamphlet, a survey of the arrangements at present 
in toroe for seourmg oo operation between technical 
schools and mdustnes, is mtended as an introduction 
to the now senes of mcniines which are to be made 
uito the organisation and methods of techmoal eduos 
t ion The pamphlet oonttuns a preface by Lord Eustace 
Percy, wmch is cm amplification of the detailed reply 
he made to the Emmott committee of inquiry into 
tcihmoal education luid industry It is a detailed 
view of the present educational facilities, but it is 
no mere tabulation Especially worthy of attention 
are the passages dealmg with the ongin and purpose 
of our existing secondary schools Refemng to the 
Emmott committee’s suggestion (which came from 
industry) that a memorandum should be prepared 
by the Board “ covering the meun features required 
m any techmoal training,” the preface clears up one 
or two possible misunderstandings, but we still hope 
that such a memorandum will be issued, for without 
some national lead many employers find themselves 
in not a Lttle difficulty The arrangements for oo 
operation between industry and teohnicol education 
are described m their two brocul divisions— local 
arran^ments under a local education authority, and 
the vnder forms of oo operation on a nation^ or 
regionsJ basts Developments smoe the War, such 
as the formation of jomt mdustrial councils and re 
search committees, cuie shown, as is also a useful list 
of places which have established advisory committees 
in specific subjects 
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Calendar of Patent Records 

February $, 1863 — The optical illusion known as 
‘ Popper’s Ghost,’ 111 which the images of living jiBoplo 
could bo projected on to the stage at will, and which 
proved an attraction at the Royal Polytochmu In 
stitution for many years, was patented by Henry 
Dircks and J H Pepjier on Feb 5, 1863 

February 6 , 1855 -The first ‘ artificial silk ’ patent 
was granted m England to George Audemars of 
Ijausoiuie on Feb 6 , 1866 Audemars dissolved 
nitro Lelluloso m an alcohol and ether mixture, and 
drew out threads from the solution bv means of a 
steel pointer , tho thread could be worked m the 
same way as silk and could be used as a substitute 
for it It was not, however, until after many years 
of experiment and research that conunoroial success 
for the now threeui was achieved by Chardoiuiot, the 
real pioneer of the vast industry of to day 

^ February 7 , 1589 — Tlie art of papermaking reached 
<Jroat Britain comparatively late Down to nearly 
the end of the sixteenth century, our old hnon elotlis 
and rags were bought up by foreigners and all the 
beat paper was miporteil from abroad A very 
successful paixsr mill was, however, sot up by 1588 
near Dartforcl, m Kent, by John bpilman, one of 
Queen Elizabeth’s jewellers, who brought over work 
men from Germany and was granted a patent for 
ten years on Feb 7, 1589, to make white writing 
pajier Tho patent was renewed in 1697 for fourteen 
years and extended to cover all kinds of paper, and 
the mill contuiuod to work under liifforont owners 
until well into the eighteenth leritiiiy Spilman was 
knighted by Tomes I in 1605, on the occasion of tho 
King’s visit to his woiks 

February 8 , 1827 Tlie luhievement of ixirpotual 
motion has lieen the aim of a multitude of inventors 
from Wilars do Honicort m tho thirteenth oontury 
down to the present day and some hundreds of 
patents for more or less ingenious mac limes have 
been applied for and granted m England One of the 
most interestmg of these was granted to fvir William 
Congreve, of rocket fame, on heb 8 , 1827 An 
endless band of sponge runs round three rollers 
arranged m a fisme at tho angles of a right angled 
triangle, and has attached to it on its outside aic 
endless cham of weights so that the two bands mov& 
together — the jiarts of the cham and band bemg so 
urafonn m weight that when the frame is placed with 
tho hypotenuse ujiwarda and the shorter side vertical, 
the system is in exact equilibrium In this position 
the frame is jilaoed in water with the lower part and 
two rollers immersed The water is absorbed by the 
sponge on the vertical arm of tho band because on 
that side it is not compressed by the weights, and 
tho water will nse above its level and create a load 
that will set the band m motion 

February 8 , 1841 — On Feb 8 , 1841, a patent was 
granted to W H Fox Talbot for his ‘ cakitype ’ 
process of photography This was the first process 
in which both a negative and positive were employed, 
and in which, therefore, a number of prmts could be 
obtamed from the one sitting Talbot’s process was 
cheaper than Daguerre’s, which had been patented 
111 Great Britain two years earlier, but did not give 
such clear impressions and was not very extensively 
used 

February 8 , 1898 — Aspirin was put on the market 
as a drug by the German firm Fr Bayer, which appbed 
for a German patent on Feb 8 , 1898 The grant 
was, however, successfully opposed and no patent was 
actually issu^ A corresponding English patent 
was granted m DeoCinber 1898 
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Societies and Academies. 

London 

Royal Society, Jan 24 — D Denny-Brown (1) On 
the nature of poetural reflexes Postural reflexes are 
all based on Liddell and Sherrington’s stretch reflex 
This basic reflex la a discharge of motor uupulsea at 
a slow rate, and no meohamoal plastic or fixing 
mechanism is involved, except contraction caused by 
those impulses The magnitude of reflex response 
changes by alteration of number of nerve units m 
discharge This is effected by variations m excitation 
of units, either from changes m tension on muscle 
or from changes m excitatory effect relayed from 
higher levels of nervous system — (2) The histological 
features of striped muscle m relation to its functional 
activity Speed of contraction is a property of muscle 
fibres mdependent of observable histological differ 
euoes, although development of rapid contraction 
occurs m fibre groups which are more highly differ 
entiated for storage of lipoid substances or factors 
mcreasing fibre diameter — W S Stile* The effect 
of glare on the brightness difference threshold A 
methoil 18 descnb^ for determining brightness 
difference threshold m presence of point source of 
glare The value, for two subjects, of Feohner’s 
fraction m absence of glare has been found for field 
bnghtness 0 001-2 2 candles/sq ft Threshold in 
presence of glare source is beet expressed in terms of 
equivalent baclcgroimd bnghtness and a formula is 
developed which serves over this range — L J Harris 
Tlie combination of proteins, ammo acids, etc , with 
acids and alkalis Part 2 Titration curves of ammo 
acids, ui presence of formol Curves arc given for 
vanation in pH value (colonmetnoal) with amount 
of soda added when amino acids are titrated ui 
aqueous formaldehyde, each addition being corrected 
for the acidity of the ‘ solvent ’ The hydrochloric 
acid titration curve remamed vu-tually unchanged by 
addition of formaldehyde The results are ex^ained 
on the basis of the ‘ zwittenon ’ h^othesis, according 
to which the caustic soda and hydrochlono acid titra 
tions relate not to the apparent, but to the true, basic 
Mid acidic constants — F W R Brambell and G F 
Marrian Sex reversal in a pigeon (Columba hvta) — 
J B Gatenby and Sylvia Wigoder (1) The effect of X 
radiation on the apermatogeneaia of the gumea pig 
X radiation prevents naitoais m those oeUa entermg 
prophase It is suggested that the X radiation breaks 
up lipoids m some way essential to mitosis Mild 
doses cause only temporary mterference with lipoid 
metabolism, so that cells not already entermg prophase 
of mitosis are able to recover No evidence of stimula 
tion effects by X rays was procured — (2) The post 
nuclear body m the spermatogenesis of Cavta cobaya 
and other animals In probably all flagellate sperms, 
the flagellum is fixed to the nucleus, not by the head 
oentroBome, or by a protoplasmic membrane, but by 
a special structure called the post nuolecu- body This 
has often been mistaken for oentrosome, middle 
piece, or acrosome It is a separate and distmot 
stmoture which (especially m molluscs) can be traced 
bcuik mto the spermatocyte — J B Gatenby Study 
of Qolgi emparatuB and vacuolar system of Cavta. 
Heltx, ana Abraxas, by mtra vital methods — A B 
Macalium Ionic mobuity as a factor m influencmg 
the distribution of potassium in living matter 

Dttbun 

Royal Dublin Society, Deo 18 -.W R G Atkins 
and H H Foole The mtenation of light by photo- 
eleotrolysia A vacuum sodium photoelectric oell of 
tl^e Burt type was used It was found possible to 
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detect the p^uotion of alksdi within ten seconds in 
dayli^t The action of light may be mtemted by 
titrating the alkah product by a standardised cell 
The deposition of copper appears preferable for longer 
^nods, about 0 13 mgm being deposited m a wmter 
day, the potassium ethyl xanthate method serves 
for the estimation of the copper 

EDiNBUna^ 

Royal Society, Jan 7 — H S Allen Remarks on 
band spectra A review of recent progress m the 
mterpretstion of band spectra It is now known t^t 
band spectra ordinate m molecules con taming more 
than one atom Emphasis is laid on the close similarity 
between the elootronio levels of moleoules and those 
of ‘ corresponding ’ atoms, • e atoms with the same 
number of outer electrons The application of the 
new quantum mechames has removed outstanding 
diiHculties as regards quantum numbers m band 
spectra — Ian Sandeman The Fulcher bands of 
hydrogen An examination of Richardson’s arrange- 
ment of these bands m the light of recent accurate 
measurements of the hydrogen spectrum by Dale, 
Monk, and Leo, while strongly oonfinnmg Richardson’s 
allocation of the Q branches, has failed to yield 
confirmation of the remainmg branches which he 
mves A number of new combination relations holding 
between the lines of the Fulcher bands are given 
These mdioate that there are three mam branches m 
each bemd, designated the Ji', Q, and P' branches, 
the Q brsmeh bemg identical with that of Richardson 
The R' and P' branches have a common initial level 
differing from that of the Q branch, while all tliree 
branrhes liave a common final level — F B Hutt 

(1) On the relation of fertility to the amount of 
testicular material and density of sperm suspension 
m the fowl Fertility in the male and the number 
of spermatozoa per cubic centimetre of semen are not 
determmed by the amount of testicular material 
present In cases of unilateral castration m which 
testis grafts had been implanted, the remaming testis 
did not undergo hypertrophy —(2) Tlie frequencies 
of various mEupositions of the chick embryo and 
their sigruhcance Of 39,760 eggs moubated, 11,707 
which failed to hatch were exammed Of tliese, 6060 
contained embryos that had died after the eighteenth 
day of incubation In 60 per cent of these cases the 
chick had assumed an abnormal position within the 
shell, and this malposition was reqionsible for dea^ 
The malpositions seem to follow upon an incorrect 
orientation established by the fint few cleavage 
divisions — F B Hutt and A W Greenwood (1) 
Chondrodystrophy m the chick Among 7136 embryos 
of nine days or older found dead m the sheU, 
112 oases of chondrodystrophy were encountered 
From 1900 eggs moubated, 124 chondrodystrophio 
embryos were obtamed The condition is greater m 
January and February, and thereafter declines to an 
almost complete abswoe m June It is hereditary 
and expressed under certain unfavourable environ- 
mental conditions, such as lack of direct sunhght — 

(2) Chick monsters m relation to embryomc mortidity 
Among the 11,707 dead-m shell examined, 488 
monsters were encountered byperenoephaly, exm- 
o^haly, and nuorophtbalmia provided 03 per cent 
of tiwee Both sexes were equally affected The 
incidence of these monsters was highest in February 
and thereafter dechned Chilling of the egg ia the 
early stam of gastrulation seems to be a cause of 
arrested aevelrommt observed — L A Harvay The 
oogenesis of (Jarctmis moenas Penn , with special 
refeorenoe to yolk formation Observations on^lk- 
fonnation m Carctnus memos support the idea that 
yolk IS formed not by the soUt^ action of the 
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vanoua oomponeats of the cell, aa has for a long tune 
been considered to be the case, but by the uiteraction 
of the majority of the constituents of the egg 
Probably the extent to which the different elements 
articipate vanes m different families, orders, etc , 
ut fundamentally the same method of yolk formation 
IB present in all animals, as would be expected on an 
evolutionary theory — John Wishart The correlation 
between piquet moments of any order m samples 
from a normal population A new method of deter 
muung sample moments exactly in semi invariant 
form up to any desired order and from any population 
the moments of which are known, is applied to the 
particular case of a normal population, and the 
oorrelation between all product semi mvananta of the 
same order in two varieties is reached 
Pakis 

Academy of Sciences, Jan 2 Deslandrea 

Simple relations between the moat intense and the 
highest radiations of the chemical element^ m the 
bright atmosphere of the sun — L Ldger A mycetogon 
pseudo tumour of alimentary ongm oausmg an obstruo 
tion in the stomach of the trout The pseudo tumour 
was found to consist of a mass of undigested material 
covered with a growth of the fungus tchlhyphonua 
mtettvnalxa — Paul Delens The calculus of spherical 
operations — Marcel Vaiieur Deformable surfaces 
with a persistent conjugated conical network — 
Nicolas Cioranetco The problem of Dirichlet for 
systems of partial differential equations of the second 
order — J Oelsarte Oblique oo onhnated systems 
III functional space — T Bonnesen Linear approxi 
mationa — Georges Calugardano The detemunation 

of the exceptional values of integral and meromorph 
functions of finite order — N Podtiagulne Regular 
functions of higher order than two — S B Nicholson 
and Nicolas G Perrakis The presence of the absorp 
turn line D, m the solar spectrum The atmosphenc 
lino A (5876 603) is so close to the D, line (6876 620) 
that it 18 possible that the two have b^n confused by 
earlier workers An account is given of observations, 
utilisuig the 43 cm telescope of the Moimt Wilson 
Observatory, for which the dispersion of the first order 
Mjiectrum is 1 mm =0 72 A The atmoHjiheric line 
makes visual observations unoertam, but definite 
rosuita could be obtained from photographs, making 
use of a modified Koch microphotometor The dsuk 
line D. has only been observed m the romons covered 
with raouls in the absence of visible spots — R 
Swyngedauw The variation of the velocity and of 
(he tension of a pulley belt along the pulley — Thad*e 
Banachiewicz The ellipticity of the terrestrial 
iM-juator — J {(lampd de Feriet A necessary condition 
for the absence of n^ative pressures m a jierfect 
plane fltud m permanent movement round an obstacle 
—Henri Vlllat Concermng the sign of the pressures 
III a perfect fluid — R Darbord A mercury and oil 
manometer A description of a simple form of two 
fluid manometer, smtaole for pressures over the range 
of a few millimetrea to some centimetres of mercury 
and possessing fifteen times the sensibility of a plam 
mercury manometer — R Audubert and Milo M 
Qulntin The mechanism of the unsymmetncal con 
ductivity of unperfect contacts The hypothesis of 
electronic emissions accompcuued by ionisation pheno 
mena leads to a qualitative and quantitative 
interpretation of the unsynunotneal conductivity of 
imperfect oontaota of silicon, and probably also of 
the mechanism of the silver sulphide and lead sulphide 
detectors — ^Jean Thibaud Longitiidmal magnetic 
actions on bundles of slow electrons (concentrations 
and periodic expansions) — Marcel Cau The double 
refraction and diohroism of thm layers of iron obtamed 
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by distillation — Ch Bouhet The elhptical polansa 
tion produced b^ reflection at the surface of solutions 
of the fatty acids m water The results described, 
shown graphically for tusetic, propionic, butyric, and 
valeric acids, agree with Lan^uir’s hypothesis 
The molecules of fatty acids ore, for these solutions, 
arranged witli the hydrocarbon chain placed perpen 
dioularly to the surface of the hquid — Pierre Daure 
The secondary radiations observed m the molecular 
dilluaion of light (Raman effect) Results of observe 
tions on solutions of the chlondee of antimony, bis 
muth, magnesium, and aluminium, calcium bromide, 
liquid anunoma, and liquid methane ~J Gilles The 
structure of the third order spectrum of sulphur 
(S III ) — Mme Irine Curie The measurement of the 
active deposit of radium by the penetrating y radiation 
The fraction K of ionisation attributable to radium 
R.whenradmm Band Careinradioactiveeiiuilibnura, 
has been determined by Slater for vorymg truckneeses 
of lead These results are now confirmed by a totally 
different method, and Slater’s curve cau be used to 
apply the necessary correction m the measurement of 
radium C, made with respect to a radium standard 
— P Fallot The secondary of the s\ibbotio massifs 
between Moratalla and the edge of the Betic zone — 
Maurice Blumenthal The tectonic relations between 
the Betic of Malaga and the Betio of Uionada — 
A Demay The tectonic r61e of the granites and 
granulites of the western edge of the Sainte Etieime 
coal basin -Louis Dangeard Circles of large pebbles 
observed at Jan Hagen Island — G Chalaud The 
Miermatozoid of Cephalozta btcmptdula — F Obaton 
*^0 origui and evolution of mannitol in plants The 
Study of the evolution of manmtol in two plants, 
t>ter%ffmaiocyatxs nigra and celery, proves that its func 
tion IS that of a reserve substance , tlie alcohof 
appears to play the same part as saccharose and treha 
lose, but Its formation is not in direct relation with 
the two latter substances - -R Combes and M Piney 
Proteolysis and proteogenesie m ligneous plants at the 
commencement of the active period of growth — 
Marc Simonet Hew researches on the niunlier of 
chromosomes m the hybrids of the garden ins [Irxa 
germanica) - Aug Chevalier The degradation of 
tropical soils caused by bush hros and the regressive 
plant formations which are the cotisequenoe of it 
A ilisoussion of the effects of bush fires, leading to 
production of soils either stonlo or only capable of 
siipportuig certain useless plants —Louis Semichon 
The vesicular cells m Anornia ephtpptum — Alphonse 
Labbd , The pallial sensorial organs in Roatanga 
coccinea The dorsal part of the mantle of Roatanga 
coccxnea is covered with small tubercles, hitherto 
dosenbed as simple conical papillai These are, m 
reality, complex soiisonal organs, of unknown function 
— Remy Collin The passage of hypophysial colls 
in the cephaloraobicban liquid of the infundibular 
cavity — Ch Pdrez Sexual characters iii Maoropodta 
roatrata — Tchang- Yung-Tal The localisation of 

intestinal absorption and the behaviour of the absor 
bent cells m the caterpillars of QaUana meUoneUa — 
J Legendre The competition between zoophile and 
anthropophile mosquitoes In an earlier paper on 
account was given of a race of mosquitoes avoiding 
man These replue the mosquitoes attacking man 
when both are in the same locality, and tins biological 
method of %htmg the mosquito attackmg man is 
suggested as worthy of trial — P Wintrebert The 
digestion of the internal tubular envelope of the egg 
by ferments proceeding from the spermatozoids and 
the ovule m Diacogloaaua pictua — P Reis* and E 
Vellinger Tlie potential of the arrest of egg-division 
m the sea urchin — B. GabrHichevsky Compensation 
and regeneration m Thomisium onuatum, Phenomena 
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of reversion and of ar«elerated evolution of the 
teguraentary characters under the influence of re 
generation — Marcel Duval The proportion of carbon 
dioxide in the blood of the snail, Hthx pomatvi, in 
the course of the annual cycle The amount of 
carbon dioxide is relatively slightly influenced by the 
state of activity of the animal — R Fosse and Mile 
V Bossuyt The quantitative analysis and character! 
sation of allantoin The allantom is hydrolysed, first 
m alkaline solution to potassium allantoate, and then 
in acid solution to glyoxyhc acid and urea , the urea 
IS determined as the xanthydrol compound — A 
Machebcsuf Hosearchee on the phoapho ammo 
lipidos and the sterides of blood plasma and blood 
serufh — A Blanchetiire The hydrolysis of egg 
albumen by trypsin m relation with the formation 
of the diacipiperazmes -Andri Lwoff The nutrition 
of PolytonUi uvfUa (ChlaniydomonadmtB flagellate) 
and the power of synthesis of the hoterotroph Protista 
The mosotroph Protista 

Cape Town 

Royal Society of South Africa, Oct 17 — James 
Molr An emp^cal formula for the absorption bands 
of ammonia, phosphine, and araine (Ro^rtson and 
hox) m the near infra red The formula is that of a 
fundamental wave number multiplied by a vulgar 
fraction, the denominator of which depends on the 
gas the result is modified by small corrections m 
volving constants and integers — Th Schrire and E C 
Greenfield On some new sj^ies of organisms isolated 
from Xetwpua Lcetnt Tiireo new organisms have 
been isolate from a spontaneous abscess m a frog 
One 18 of an Anthraooid nature and is extremely 
pathogenic to frogs and guinea pigs No toxin could 
fee isolated from this orgatiusm — J W C Gunn The 
susceptibility of the Afncaii chameleon to digitalis 
bodies Amongst <old blooded animals, the grass 
snake and the toad (Bujo) are tolerant of very much 
larger doses than the frog (Rana) The South African 
clawed toewl (Xenopus kerns) is, on the other hand, 
susceptible to the sdme degree as Jkina Solutions of 
stropnanthin, and tinctures of digitalis, squills, and 
strophanthus, were tested on Xenopxis and Chamdeo 
at the same time The symptoms in the chameleon 
are similar to those observeil in the frog The heart w 
slowed and finally stops, with the ventricle in complete 
systole and the auritles engorged Pallor of the skin 
was noted in 40 {>er cent of cases The chameleon reacts 
to digitalis bodies like the frog, and does not show any 
special tolerance like the grass snake — H Zwarenstein 
The excretion of creatine in Xenoptis Lama The 
unne was collected by keepmg 10 frogs in a glass re 
oeptacle for from one to five days Pure iirme was 
obtained by tying the skin around the emus and re 
leasing the hgature every 24 hours The results 
indicate that Xenopus excretes creatine, but not 
creatmme The eunount excreted is about 0 04 ingm 
bv each frog m 24 hours lOOcc ofpureunne contains 
about 2 mgm creatine — N E Brown Ckmtnbutions 
to a knowl^ge of the Transvaal Indaoee 

Rome 

Royal National Academy of the Lincei Conununica 
tions rooeivetl during the vacation — G Giorgi The 
Bufiicioncy of the differential equations of mathematical 
physics Ritz’s criticism (1908) of the electromagnetic 
theory based on differential equations of the field is 
refut^l, it being shown that, in the classical interpreta 
tion of the problems of mathematical physios, the 
msuEHcienoy is not m the differential equations, but 
m the accessory conditions If these are modified 
and the functional condition equivalent to that of 
Buooeesion is introduced m place of one of the con 
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ditions of the Cauchy type or of the infinite condition, 
integrals are obtained which are determmed by the 
data usually presented in the effective problems — 
L Lombardi and P Lombardi Measurement of the 
local dissipations of energy in a circumscribed part of 
the magnetic circuit Details are given of an appara- 
tus for the measurement m watts of tho energy 
dissipated in a circumscribed part of the magnetic 
ciremt, use being made of two mduced wmdmgs, 
connected respectively with the two coils of an electro 
dynamometer and employed for measuring, one the 
principal flux, and the other the meignetomotive force 
used to maintain it in the core — A Angeli, D Blgiavi, 
and Zwi Jollei Scission of certain sulphohydroxamic 
acids The fact that, when sodium droxylammo- 
Bulphonate and benzaldehyde react, the detection 
of the hydroxamic acid formed by means of the 
violet coloration with ferric chloride is unsatisfactory, 
rests, according to Raschig, on the necessity of using 
a large amount of alkali and the temperature 70° 
to effec^ the decomposition of the sulphonate The 
authors find, however, that this reaction proceeds 
rapidly at the ordmary temperature and that tho 
non ajifiearance of the coloration with feme chloride 
IS due to the reduction of this reagent by the sulphite 
liberated — P VinaMa The fusibility of the elements 
and the electronic number Irregularities are observed 
when the fusibility of the elements m considered as a 
periodic function either of the atomic weight or of 
the atomic volume If however, the absolute melt 
mg point IS divided ^ the electronic number, the 
result, termed the cuemcient of fusion, e is an exact 
multiple of 0 5 for all elements or, if the value 
obtained for helium is doubled, mt^ral numbers 
According to this relationship, the element solidifying 
at 0° absolute should have a zero electronic number, 
that IS, should consist of [iroton alone — T Boggio 
Bianchi’s identity and gravitation homograph In 
continuation of the Kleas developed in recent com 
munications, a new and very simple demonstration 
is given of Biaiichi's identity for tho derivative of 
Riemann’s homograph Further, application to the 
calculation of the vector groilient of Riemann’s homo 
graph leads to Einstem’s gravitation homograph, the 
gradient of which m zero — Silvia Martis in Biddau 
Investigation of a rational expression for the powers 
of a matrix of the second order — G Supino Certain 
limitations valid for harmonic functions — A Tonolo 
Studies of tlie metric geometry of surfaces of linear 
four dimensional space — G Colonnetti New contri 
bution to the theory of elastic co actions and to its 
tectmical applications (2) — B Roiai Study of the 
electric field in homogeneous anisotropic media 
Application of the theory of vectorial homographs to 
the problem of the electric field iii anisotropic media 
greatly sunpbflea the treatment and often leads to a 
ready determination of the field — A Carrelll A new 
phenomenon of diffusion If the Raman effect is 
r^arded as diffuse radiation foreseen from tho quan 
tistio theory of (iiffusion, the intensity of the Raman 
light becomes much less than the ordinary mtensity 
The number of lines observed depends on the niimbw 
of characteristic frequencies of the monads in tho 
ultra red, but if tho mterpretation suggested is correct, 
the diffuse light should exhibit frequencies greater 
than the exciting frequency, the mtensity of which is, 
however, less than that of the frequencies following 
Stokes’s law — E Persice Optical resonance accord 
mg to wave meohames (2) — G Canneri The sepora 
tion of pure yttnum from yttrium earths A method 
of puntymg yttnum based on the fractional crystal- 
lisation of its double carbonates gives satisfMtory 
results — D Blgiavi Relations between oertam ero 
matic compounds The analogous compounds, benzyl 
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alcobo], i^enylhydroxylamme, swid betusoaesulphenio 
acid, oo&taiiung grouping including respectively 
carbon, nitrogm, and sulphur atoms, are able to 
undergo simultaneous reduction and oxidation, yield 
mg toluene emd benzoic acid (from benzaldehyde 
formed as an mtermediate product) , aniluie and 
lutrosobenzene ; thiophenol and benzenesulphbiic 
acid Toluene, aniline, and thiophenol also exhibit 
analogies in behaviour, since they are able to yield 
obenzene, and diphenyl 
Rodolico Phosgenite 
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Modern Witchcraft 

T he sympoaium on spuitualism which, as 
aJieady noted m Natobb, the Baxly Nem has 
been publishing, is of some importance even though 
it be merely an indioatdon of the deplorable and 
sometimes almost pathetio attitude of promment 
laymen towards the scientific method of approach 
mg obscure problems From the great majority of 
the articles submitted, it would seem that not only 
are the methods of science wholly misunderstood, 
but also that there is little appreciation of the 
meaning of evidence when applied to physical and 
psychological matters This is the more surprising 
when we remember that promment legal writers 
have contributed to the senes, and aptly illustrates 
the fact that the human mmd finds it difficult to 
apply the same standards of evidence to subjects 
which differ both m their general content and above 
all m their emotional significance 

Tlie terms of reference under which the sym 
posium was conducted were grouped under three 
heads First came the question of deciding if 
the claims of spint communications made by 
spintualists are proved or disproved, or mdeed if 
they can be proved or disproved Secondly, the 
evidence or ezpenence on which the wnters’ 
opinions were based was requested, and finally, 
a reply was sought to the question whether the 
growth of spintuahstic practices was hkely to prove 
a menace or otherwise to mmd or body Apart from 
the confusion between ‘ spint communications ' 
and ‘ spiritualistic practices,’ the terms are simple 
and, whilst not well adapted for scientific discdssion, 
are broad enough for popular opinion Moreover^ 
the elasticity of the terms might have given the 
wnters good excuse to present some of the evidence 
in detail, which would have been of mterest to the 
general reader 

Prom this point of view, however, the sjrmposium 
cannot be called a success It must be clearly 
remembered that the scientific method is the only 
one properly applicable to these alleged super- 
normal phenomena Tbeones based upon theo 
logical or philosophical speculation have little real 
value until the facts which underhe them ate found 
to be BO far related to the known that they oan be 
properly described, and the phenomena concerned 
repeated at will, or at least adequately and re- 
peatedly observed Until this is done the alleged 
facts are themselves suspect The believers m 
early witchcraft would have provided better 
evidence for their faith than that whidi the ex- 
,p<mmits of the,.niode«n variety have oontributed to 
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this symposium Statements are made and stoiies 
relat^ without any sound evidence being adduced 
in their support Similarly, the opponents of the 
spintuahsts have to a great extent contented thein 
selves with arguments which leave untouched the 
kernel of the problem We are not oonoemed, for 
example, with whether alleged spirit oommunioa 
tions are tnvial or profound, subhme or ridiculous 
To assert that, because m so many oases they are 
trivial and ridiculous, therefore they cannot proceed 
from spirits, is to assert that we have knowledge as 
to what spirit oommumoations <mghl to be like, and 
no such knowledge exists Agam, when it is 
asserted thatcertam of the phenomena are explamed 
by ‘ telepathy,’ the statement has no meamng 
Telepathy does not explam anything It is merely 
a name mvonted to describe a supposed process 
conoemmg which we know nothing, not even that 
it exists 

Attempts have been made repeatedly to demon 
strate experimentally the existence of telepathy 
Probably the best known tnab were those under 
taken with Prof Gilbert Murray actmg as per 
cipient One might have supposed that, with so 
distmguished a collaborator, experiments would 
have been devised which would have had at least 
some relation to ordinary scientific procedure 
Such, however, was not the case The tests partook 
much more of the nature of parlour games, and we 
understand that suggestions for further and properly 
oontrolled experiments have been rejected The 
same story echoes down the ages The wnters of 
the Daily News symposium have httle to add to the 
questions of Porphyry and the answers of lam 
bhchus , the stories of St Augustme and the 
caustic satire of Lucian The problem was the 
same then as now The excuses and subtle methods 
of the medium Alexander of Abonutiohus were 
identical with those used to day in the stance 
rooms of West London In the circumstances, it is 
difficult to be surprised at the general attitude of 
modem scientific men who are apt to regard the 
witchcraft of to-day in the same light as they 
regard the witchcraft of yesterday, as a belief based 
upon fraud, delusion, and hypocrisy 

Now, whatever may be the truth underlying 
alleged supernormal phenomena, there is no doubt 
that an mcreasmgly large number of persons beheve 
in them reality Even if such phenomena have 
never occurred, it is indubitable that human beings 

all ages and times have reported them m terms of 
such remaricable similarity that it is difficult to 
beUeve that similar sets of circumstanoes have not 
onginated them/ For example, the stones of 
Ko. 8098, Voi. 1231 


haunting phenomena have been so similar for 
hundreds of years that we cannot doubt that certain 
events do take place in certain houses which lead 
the occupiers to describe their expenencee m the 
same way and to mamtam that they are mexpbc- 
able Now, apart from the question of the normal 
or supernormal character of the phenomena of 
haunting, these facts alone are worthy of the 
attention of science What are precisely the 
cucumstances which lead people m ordmary life to 
descnbe m detail the appearance of phantoms 
which are not rarely seen by more than one person 
at the same time 1 What are the conditions which 
lead persons widely separated m time and space to 
describe the appearance of showers of stones which 
seem to fall out of the air (the so called stone 
throwmg poltergeist)? Agam, how can we describe 
adequately those abnormal psychological meohan 
isms which result m cases of multiple personahty, 
where certain of the so called secondary person 
ahties betray knowledge of persons and events 
which careful mquiry fails to prove could at 
any time have been withm the normal content of 
the subject’s mmd ? Precisely the same problem 
IS presented regarding the behefs of primitive 
peoples Phenomena, inexplicable to the natives 
themselves, and also to European observers, have 
been reported from all parte of the world 

The Daily News symposium is some slight mdica 
tion of how superstition and creduhty are fostered 
on account of our ignorance of the ongm and basis 
of these world wide tales We cannot doubt that 
a more complete and systematic investigation is 
desirable, but at the same time it would seem that 
it 18 not the duty of the ordmary scientific man 
to undertake researches in this field The firsk 
necessity is a thorough knowledge of the art of 
mystification, and this implies a good acquamtanoe 
with those psychological factors underlying con 
sciouB and subconscious deception, pathological 
lying, false memory, number preferences, and 
similar conditions The ordinary physicist does 
not possess any of these qualifications, and the 
results of lacking them can be observed if we study 
the amazing history of the N-rays to which Mr 
Campbell Swmton alluded in his article in the 
Daily News 

The subject is at present outside the range of 
competent scientific mquiry, and thereby a mass of 
valuable information is being lost Whatever may 
be the explanation of the bohef m supernormal 
phenomena, we can scarcely deny that it has had an 
enormous oSect upon the happiness and misery of 
mankmd. Belief m these oocumHioes appears to 
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be inoFeumg, and the only method oheokiag its 
pf og ree e or confirming its beau u tiie applioatian of 
impartial, unemotional, and rigid soratiny of the 
alleged facte by men tramed to detect souroea of 
error and posseaaing some knowledge of the history 
of the problem in its relation to human thought 
Such inquiry, we think, cannot be much longer 
delayed The sympoeium we have been consider- 
ing IS a fair indication of the chaos m the mmd 
of the public, and the recent prosecution of a 
‘ medium ’ by the State shows the same unoertamty 
and hesitation in the mmd of the Government kn 
mquiry conducted on scientific Imes would be a task 
of great magnitude and considerable diflBculty On 
the other hand, if the only result were to fail to find 
any evidence of ‘ supernormal ' activity, a very 
important body of material would have been 
collected which must throw a good deal of hght 
on the psychologioal questions involved m mal 
observation and error, not only m civilised peoples 
but also among the inhabitants of countries which 
have not at present wholly absorbed the culture of 
the West 


The Making of an Epoch 
The Discovery of the Rare Oases By Prof Moms 
W Travers Pp vn-(-128 (London Edward 
Arnold and Co , 1928 ) 15s net 

T he discovery of a new chemical element is a 
feat of a kind that is unique, and m one aspect 
it may be said to be above all other discoveries 
For the worker who finds a new natural law of 
actwn, however great it may be, must temper his 
pride with the reflection that inevitably his law 
will m tune be shown forth as but a part of some 
still greater one, moorporating his own "After 
me oometh a builder Tell him , I too have known ” 
But the existence of an element is a fact of the 
universe , an element is a cosmic unit, supenor 
to the accidents of place and time , it will outlast 
man who discovered it for himself , iromcally 
enough for the chemist who finds it, it can even 
outlast chemistry and all that works by chemistry 
in Nature It is this which justifies us m hailing 
Pnestley and Soheele, Ber^bus, Davy, Mosander, 
Bunsen, Rayleigh, Ramsay and Travers — and let 
us add Mme Cune, Hevesy and Coster — together 
with the two score or so suooessful followers of their 
methods, as being privilegedfar beyond the ordinary , 
so also, of course, the discoverers of the electron and 
of the proton To tell the full tale of any one of 
these investigators’ work worthily, and while first- 
hand reocfileotlon is still there to be drawn upon, is 
No,3003,Vol 1231 


to give us, and to leave to our scienttfle postenty, 
something to be grateful for 
What it is in l^msay’s discovenes which makes 
them conspicuous among the greatest work of this 
kmd, needs httle explanation now, when thirty 
years have given time for even those who were at 
first backward or hastily critical to be taught 
Let those who have watched the unrolling of the 
Boroll smce 1893 pause to recall how they were first 
astounded by Rayleigh and Ramsay's finding 
something new m air — m am ! — then by its being 
an element — an mert, monatomic element ! — then 
by Ramsay's suddenly producing a quite new 
gaseous surprise out of quite another magical hat, 
the matenahsation of a spectral Line scarcely anyone 
had seen , and how then there came the period of 
suspense, while the chemical world talked or waited 
or went about its business, and Ramsay, and 
Travers with him, strove to push on mto the new 
country that they believed in — and suddenly got 
there, with krypton, neon, and xenon A whole 
unsuspected group ! No other chemist has done 
it Thereafter a well earned increment to the 
group came with Rutherford’s radium emanation , 
the weighing of emanation by Ramsay and Whytlaw 
Gray, the disoovery by Ramsay and Soddy of the 
formation of helium from it, with Rutherford’s 
precise identification of his a rays with hehura 
particles, all these rounded off one ostonishmg 
chapter and began another Now, m this later 
chapter — would that Ramsey could have livod to 
see it — ^the newer generation of chemists and 
physicists faraiharly use Ramsay’s elements as 
fixed and indispensable bench marks m the atomio 
surveying whereby Mendel^eff’s atomic geography 
IS seen to fall mto one consistent frame , and 
factones bottle the gases in cylmders Seen thus, 
the whole thing has only one parallel, and that 
18 Priestley’s discovery of oxygen, and its after- 
math The parallelism can be traced out qmte 
closely , and the debt of the twentieth century 
to Ramsay m physical science is proving not less 
than that of the nineteenth to Pnestley 
Accounts of the work on the mert gases have 
been issued before, as for example by Rayleigh as 
regards argon {“ Scientific Papers," vol 4, 188 201), 
and m his son’s “ Life of Lord Rayleigh ’’ , by 
Ramsay (“ Gases of the Atmosphere," 3rd edit , 
148 269), Mid by Tilden m hw “ Life ’’ of Ramsay 
(1618) For this reason it is natural that some 
of what Dr Travws tells m the present volume is 
brooidiy familiar , but there is much that will be 
new, and greatly welcome, to its readers For a 
stOTy of classical disooveries cannot ever be told 
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to our full mtiflfaotion by their ongmator, because 
he either does not realise or else cannot m modesty 
toll hiB own traits and behaviour m action, upon 
which his success so largely depends , and the 
trivial, yet to us mterestlng, personal incidents of 
the work are to him irrelevant Even hiS familiar 
letters miss out much that we can only guess at , 
whilst a later biographer, however sympathetic, 
can rarely be as circumstantial as we should like , 
of strategy we read little, of tactics a good deal, 
and of behaviour under fire only rarely Here, 
however, is an account at first hand from one who 
was a brilliant and essential junior partner m all 
but the very first part of Ramsay’s work on the 
rare gases , and it is based upon Ramsay’s own 
MS papers and laboratory notes, handed over to 
Dr Travers by Lady Ramsay and Mrs Tidy with 
an mvitatum to arrange them Dr Travers has 
brought all his own enthusiasm to renew that 
which created his matenal Consequently, the 
spirit of the account as a whole, and the numerous 
circumstances that are recaptured, reveal to the 
reader more vividly than any other wntten word 
the indomitable artillery of Ramsay’s opening 
attack on a problem, and the flashing 41an with 
which he launched his full force into the breach 
to carry the citadel 

The genesis of Lord Rayleigh’s fundamental 
work on gaseous densities, out of which came his 
own and Ramsay’s discovery of argon, lay m his 
phtti, formed in 1882, to test Prout’s hypothesis 
Dr Travers dwells instructively and at length 
upon this pomt, which has also been mentioned 
by Ramsay himself (loo cit ) and by Tilden m his 
“ Life ” (It IS curious that both for Cavendish 
and for Rayleigh it was the same element — 
nitrogen — which began by being a nuisance and 
was in each case turned, under masterly hands, 
into a source of nch knowledge ) Dr Travers, 
m treatmg of the ensuing jomt researches (four 
chapters are devoted to argon), says 

! “ Lord Rayleigh and Ramsay stand out from 
' amongst them contemporaries, chemists and pby 
sicists, as the two men who alone realised the 
significance of the apparent discrepancy in the 
densities of mtrogen They were also the two 
men who alone were capable of daveloph^r the 
discovery In genius, method, and temperament 
each was m many respects the opposite and the 
complement of the other No modem discovery 
ever awakened more interest than the discovery 
of ai'^on , never did scientific men receive more 
gratmtons advice or critioiam , but never was 
advice or eritioism more completely sterile ” 

Bomsay, on his part, brought to the problem. 
No. Sm, Vol 138] 


besides bis own qiwlities, a technique in glass- 
blowing and m the handling of gases which all hJs 
Snstol and Londmi work hod foatored (and at that 
time there were very few glass-biowing chemists) , 
and he brought a repertoire which moluded an 
unsurpassed wealth of chemical foot and a great 
deal of quite recent physics For example, he 
tried magnesium as the absorbent for mtrogen 
because, as he tells us (loc oit , 158), he had noticed 
its property several years before while trying to 
synthesise ammoma m the presence of various 
heated metals The property was not at all 
common knowledge among chemists Again, the 
idea that the ratio of the specific heats of a gas 
gives a clue to its molecular complexity must have 
been httle known to the average chemist, and Dr 
Travers shows how it was doubted by many 
physicists , yet Ramsay was not merely aware of 
the idea, but had actually applied it experimentally 
m studymg some orgamc compounds , so he was 
able at once to turn to it — the only possible test— 
to try the complexity of the argon molecule As 
Lord Rayleigh pomt^ out, it was only when that 
hod been done that they allowed themselves to 
utter a word suggesting that argon was an 
element 

Arising out of the last mentioned measurements, 
Dr Travers tells us that Ramsay did the whole of 
them, mcluding controls, between Monday morning 
and Fnday evenmg , and he adds the significant 
remark “That work earned out in this manner 
could be so highly productive was due to Ramsay’s 
insight mto the essentials of a chemical problem, 
and his judgement as to the degree of experimental 
accuracy required in order to furnish adequate 
proof of the particular hypiotheeis which he was 
mvestigatmg ’’ With this we may link another 
quotation given from Rayleigh and Ramsay’s 
Royal Society paper “ Although the evidence 
of the existence of argon m the atmosphere 
appeared overwhelming, we have thought it un- 
desirable to shrink from any labour that would 
tend to complete its verification ’’ These prm- 
ciples permeate the whole subject of Dr Travers’s 
book 

As all who have been privileged to be with 
Ramsay know — and let me add, what Dr Travers 
oould not, that the following remark apphee to 
him also — the speed with which he arranged ex- 
periments and made them go was extraordinary 
From the start of his share of the work leading to 
argon, it took bun a month to obtam " the gas 
which I think 1 have got ” (written to Rayleigh) , 
and about another month to isolate it in bulk 
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find its density (August 1894) For speed, however, 
the discovery of hehum in March 1896 would be 
hard to match , for it took a fortnight Was ever 
3s W better spent ? Incidentally, we are re 
minded by Ramsay’s MS notes (here generously 
reproduced m facsimile) that helium was pro- 
visionally christened “ krypton ” until Crookes’s 
telegram came “ Crypton is helium 68749 Come 
and see it ” — “ Went and saw it,” is Ramsay’s 
laoomo addition to his MS copy This chapter 
(v ) will be found very mteresting 

The ensuing three years are covered in os many 
chapters, and with Chap iz (May and June 1898), 
where Dr Travers’s own memories of all the comings 
and goings are at their keenest, we reach the best 
of the twelve m the book Ramsay and Travers’s 
irresistible pinnmg down of kiypton and xenon at 
their very first handling of hquid air, and the un 
forgettable moment when neon blazed mto their 
ken, are made the culminating point of a dramatic 
and yet matter of fact story, the end of which is 
rightly drawn at the close of Travers’s work with 
Ramsay 

The frontispiece, diagrams, and the ample 
facsimiles of MSS are happily chosen and are well 
reproduced By some strange oversight, nearly 
all the dates m the text are wrong, but as the error 
IS either one decade or two, it jerks us mto the 
wrong century and the intention is obvious A 
few other slips m writing (for example, p 67) 
will doubtless be put right for later issues The 
format and type work are dignified, as the book 
deserves 

All who worked with Ramsay, very many who 
did not, and every young student of chemistry or 
of physios, should read this book , they will gam 
great pleasure and new inspiration For, as Dr 
'Fravers writes of Ramsay, and finely exhibits m 
this volume, ” He was a great friend, a great leader, 
and a great man ” Ibvinb Masson 


Timber Exploitation 

Manual of Forest Engineering and Extraction By 
J F Stewart Pp xv + 188 + 100 plates (Lon 
don Chapman and Hall, Ltd , 1927 ) 16s net 

M r STEWART’S book has been wntten prim- 
arily for forest students, but it should also 
be useful to those engaged m timber exploitation m 
many parts of the world The subject dealt with is 
a very wide cme, coveting as it does the prepara- 
tion of streams for floating, nver surveys, the 
felling and clearing of areas, logging operations, in- 
cludi^ the oonstraction and use of wire ropeways, 
No 8093, VoL 123] 


shdes, chutes, mclmod tramways, the construction 
of forest roads and bndging, the buddmg of all 
classes of forest rest houses, sawmills, and finally 
extraction work in Indian forests It would be 
possible to write a volume on any one of these sub- 
jects, and therefore the author has heui of necessity 
to deal with each subject somewhat bnefly His 
personal expenenoe of forest ongmeermg m many 
parts of the world, and especially m Canada and 
Afnca, has enabled him to bnng out clearly the 
important pomts requinng special attention by 
young forest engmeers confronted with the every- 
day problems they have to solve, m those forests 
of the Empire which at present are not under 
mtensivo workmg Much sound advice is given on 
camping m unhealthy forests, on the choice of 
campmg grounds, and precautions necessary when 
campmg m both temperate and tropical climates 
A small omission is made when deabng with methods 
of transport m India, as no mention is made of 
the bullock cart, while the elephant is omitted as 
a drag animal in the chapter dealmg with fellmg 
and clearmg forests, though mentioned m the last 
chapter 

Surveying, clearing streams, and log transport is 
bnefly dealt with, though the reader may feel the 
need of diagrams to enable him to picture clearly in 
his mind the different types of skids and sieves 
m use Wire ropeways are dealt with m some 
detail, and necessanly so, as they form an iiftport 
ant means of exploiting logs in such areas whei 
extensive concentrated fellmgs are undertaken, 
as 18 the case in Canada and the United States of 
Amenca 

The chapters dealmg with shdes, chutes, inclined 
tramways, roads, and trestle bndgos are perhaps 
the most instructive and useful The types of each 
class are dealt with lucidly and clearly, the subject 
matter bemg sufficiently well illustrated by photo- 
graphs and diagrams to enable a forest engmeer to 
select and construct the type most suited to the m 
dividual extraction problem before him Consider- 
able space 18 given to forest railways and water 
transport, based chiefly on work m Canadian and 
North American forests , the value of these chap- 
ters, and especially that on floating, would have 
been enhanced by deeonptions and illustrations 
of similar work m other parts of the world “ Per- 
manent Buildings ” IS perhaps not a qmte correct 
heading for Chapter xi , which also deals exten 
sively with grass huts and similar temporary erec- 
tions as used m central Afnca , this m no way 
detracts from the value of the subject matter ‘Ihie 
work ends with a bnef chapter on forest operations 
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in India The author desonbes camping as luxuri- 
ous, which 18 undoubtedly the case m certain 
proTmces, but very much the reverse m others 
The subject as dealt with clearly denotes Mr 
Stewart’s wide practical expenenoe, aa the informa 
tion that matters when havmg to carry out work of 
this character in the forest is dealt with m such a 
manner as will assist the young engineer, this being 
so, it IS the information necessary to impart to the 
student The illustrations are profuse and good, 
makmg with the subject matter a valuable addi- 
tion to the literature on forest engineenng and 
extraction 


Modern Ph 3 rsics 

Inirodmdwn, to Modem Physics By Prof F K 
Richtmyer Pp xv + 696 (New York 
McQraw Hill Book Co , Inc , London- McGraw 
Hill Publishing Co , Ltd , 1928 ) 26« net 

T here is a distmct tendency m recent Amen 
can text books for the authors to expound 
the subject matter of physics as if their books were 
mtended to appeal to readers whose professional 
mteresta are not very closely allied to their progress 
m physios Prof Richtrayer’s book may show some 
traces of this tendency, but it is imdoubtedly in 
tended for readers who are keenly mterested m 
modem physics, although his delightfully clear 
mtroduction to the subject will certainly mtroduoe 
him to a very wide circle of readers In fact, his 
book IS one of the most valuable of the oontnbu- 
tions to the hterature of physics which Amencan 
writers have made 

Although the work is termed an introduction to 
modem physios, it is more stnctly speaking an 
mtroduction to modem physical theones, and the 
author has selected for examination some of the 
more important classical concepts as well as the 
modem concepts of physics, m order to give his 
readers a correct perspective of the growth and the 
more recent development of the subject as a whole 
He has consequently omitted a description of certain 
important branches of modem physios, such as 
thermionic phenomena, from his work, and has 
(Mily briefly mentioned certam other important 
branches, such as the conduction of eiectncity 
through gases Yet his very sound and thorough 
exposition of the chosen branches is undoubtedly 
of much greater value to us than any skeleton key 
or gmde to the study of modem physios could 
possibly be, and he is able to achieve the desired 
object of outlining the ongm, development, and 
present state of those two mighty, outstanding 
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problems of modem physics, the reoonciliaticm 
of the quantum and wave theones of bght and the 
structure of matter It is, however, a matter of 
regret that he has not taken the opportunity to 
present us with a simple outline of the concep- 
tions recently mtroduoed by wave meohames 

Prof Richtmyer opens with a histonoal sketch, 
dividing the history of physios mto four periods, 
namely, the penod from earhest times to A n 1560, 
m which expenment was absent , the period from 
A D 1660 to 1800, m which experimental methods 
of scientific mquiry were established , the penod 
A D 1800 to 1890, in which those portions of physics 
which we term classical physics were developed , and 
lastly, the penod datmg from the discovery of the 
photoelectric effect m 1887 to the present day 
There is nothmg particularly exciting or original 
about this histoncal sketch , it is merely a very 
useful form of introduction which finds a definite 
place m a book of this type The author then 
devotes a chapter to the electromagnetic theory 
of light, m which Maxwell’s equations are developed, 
and It 18 shown that the theory requires that an 
accelerated electric charge should always radiate 
energy, the wave front being contmuous Then 
follows a chapter on the theorems concerning the 
radiation from raovmg charges The fifth chapter 
deals with the photoelectric effect, and is note- 
worthy for the clear way m which the possible 
explanations of the effect are discussed, the author 
mdicating the difficulties oonfrontmg the wave 
theory and pomtmg out that, all the same, we have 
to rely on the wave theory to give us the energy 
value of a quantum 

The study of black body radiation and the ongm 
of the quantum theory is excellently outhned m 
the sixth chapter, which is followed by a discussion 
of the quantum theory of specific heats, wherein 
Debye’s theory is described at length and the reader 
referred to other works for the theones of Bom and 
K&rro&n, etc Incidentally, detailed references to 
special treatises and original papers are lavishly 
distnbuted m footnotes throughout the book 
The nmth chapter, on senes m Ime spectra, forms 
a very satisfactory introduction to the subject 
The notation given by Fowler is used for the pur- 
poses of this prehmmary discussion , but m the 
foUowmg chapter, on the nuclear atom and the 
origin of speotral Imes, the notation of Russell and 
Saunders is adopted to deal with inner quantum 
numbers These two chapters are likely to be 
much appreciated by studente 

Some attention is devoted to the oomadfiratlon at 
the statin atom m the eleventh chapter, preoedinli a 
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diBouBuoa of the problem of the dutnbution of elec- 
trons m atomic orbits and the speotroecopk method 
of solution of the problem The twelfth chapter is 
a very fine and up to date survey of our knowledge 
conoeming X raj^ Finally, m the last chapter 
the problems of the nucleus are briefly reviewed, 
and here, m order to appreciate the care with which 
the book has been written, the reader may be re 
commended to consider the simple diagram of the 
magnetic deflection of a , fi , and y rays and to 
compare it with the diagrams given in other text- 
books Among the appendices is a table showing 
the distnbution of electrons m atomic orbits, ac 
cording to Foote, and a table of important physical 
constants, and an efficient index is provided 
The book is excellently pnnted and illustrated, 
and Prof Riohtmyer is to be congratulated upon 
the appearance of a useful work which may be 
confidently recommended to teacher and student 
alike L F B 


Bntish Myrmecophilous Insects 
The Cheats of Bnttah Ants thetr Habits and Life 
Histones By H St J K Domsthorpe Pp 
xxiii -I- 244 + 16 plates (London George Rout 
ledge and Sons, Ltd , 1927 ) 18s net 

O NE of the most mterestmg and remarkable 
features of the biology of social insects is be 
trayed m the relationships they maintain with other 
animals hving m association with them A very 
large number of the latter creatures are myrmeco 
philes or ant guests and the majority of them are 
insects Although British ants number only 36 
species, many tunes that number of myrmecophiles 
are known to live in a more or less defimte biological 
relationship with them In some oases they are ex 
tramdal, or m other words, the ants seek out their 
myrmecophiles, while m others they are mtramdal, 
the ants being passive and are sought out by their 
guests Mr Donisthorpe’s enthusiasm and energy 
have enabled him to add 146 species to the myr 
mecophilous fauna of Great Bntam, of which no 
less than 70 were new to science at the time of 
their discovery His mtimate knowledge of this 
subject has enabled him to produce a book that 
will long remam a standard work 
The volume is arranged so that each order or 
group of myrmecophiles is dealt with m a chapter 
of its own The Coleoptera are by far the moot 
numerous m pomt of species and, smee they are a 
favourite order with the author, are discussed at 
length Five Bntish species are true guests or sym- 
phites, which are tended and often fed and hoked 
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by their wit hosts The largest number, however, 
are synoeketes or forms which are mdifierently 
tolerated withm the nest they are represented by 
members of nine families of beetles, the majonty 
being Staphylimdse A small number of species of 
the latter family are synechthrans, which are hostile 
in behaviour, foromg themselves on their hosts and 
usually devounng them or their offspnng 

In the chapter on Hymenoptera the relations 
which ants exhibit with members of their own or 
of different species are discussed, while the vanous 
kinds of Parasitica found withm the confines of the 
nests are enumerated We know less concerning 
these than almost any other group of myrmeco- 
philes some are unquestionably parasitic upon 
ants, a larger number probably parasitise vanous 
other myrmecophiles, but with regard to the 
majonty, httle beyond conjectural remarks can be 
made, and they offer a promising field for explora 
tion by a skilled observer 

In the short but mterestmg chapter on Lepidop- 
tera, five species of moths are regarded as synoeketes 
which live withm the nest m the r61e of scavengers 
The relations between ants and certam Lycamd 
caterpillars are largely extramdal, the ants seeking 
out such larvse wherever they ore feeding m order to 
imbibe their glandular secretions In the case of 
Lyccena anon, the larva, when m its fourth mstar, is 
earned by ants into the nest, notwithstandmg the 
fact that it hves at the expense of their own larvs 
Other chapters are concerned with Diptera, Hemip^ 
tera (three chapters), Acanna, Isopoda, etc » and 
the book concludes with a bibliography and both 
authors and species indexes A D Imms 


Our Bookshelf 

(1) Comparative Physiology of the Heart By Prof. 

A J Clark (Cambridge Comparative Physio- 
logy Senes ) I^ vi-t- 157 8« 6d net 

(2) The Comparative Physiology of Internal Secre- 
tion By Prof Lancelot T Hogben (Cam 
bndge Comparative Physiology Senes ) Pp 
vu-t-148 lOs 6d net 

(3) Ciliary Movement By J Gray (Cambndge 
Comparative Physiology Senes ) Pp viii + 162 
10s 6d not 

(Cambndge At the Umversity Press, 1927 
and 1928 ) 

Human physiolo^ will ever continue to be the 
science which wilfpre-emmently fascinate the mind 
of man m virtue of the directness and personal 
character of its appeal The versatihty of man, 
which has placed resourceful creatures under 
hiB dommion, has also led to the combination of so 
many physiological processes m a single species tlmt 
it is not Burprisingi that several of these processes, 
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oonaidered individually, may bo found more highly | 
developed in lower epeoiee For the better undw* 
standing and for the more thorough mvestigation 
of such hvuig processes, recourse must be had to 
animals m which the particular mechanism under 
consideration is most highly typified It is just 
here that the Cambridge senes of Monographs on 
Comparative Physiology brmgs the student or 
worker m physiology mto touch with the evolution, 
the vanety, and what might perhaps be receded 
by him as the exaggeration of normal human 
processes 

(1) The heart is the organ which has alwara 
attracted the attention of human beinm from the 
remotest ages, and it is fittmg that a volume should 
be devoted to this organ, giving m this case some 
quahtative and many quantitative characteristics 
of species diSermg widely in their normal activities 

(2) The discovery of internal secretions is so 
recent and so largely based on a study of the higher 
vertebrates, that a volume putting forward the 

resent state of knowledge regarding the mverte 
rates as well is useful not only in making possible 
wider generalisations, but also in providing new 
matenal of a simpler type for further mvestiga- 
tion 

(3) The volume on ciliary movement deals with a 
subject which, m virtue of its complete overshadow 
mg by muscular movement, is only very bnefly 
referr^ to m text books on human physiology , 
its study 18 best earned out m those organisms 
depending wholly on cihary movement for loco 
motion, muscular movement bemg non existent , 
only in this way can the various hydrodynamical 
problems be mvestigated 

All three volumes present the matter m a read- 
able manner with well chosen diagrams, and will 
prove of interest to the student of general physiology 
as well as to the physiological investigator 

(1) in the Beginning the Origin of Civilisation 
^ Prof O Elhot Smith (The Beginning of 
Tnmgs Senes ) Pp vi + 90 (London Gerald 
Howe, Ltd , 1928 ) 2s Qd net 

(2) The Origins of AgncvUure By Harold Peake 
(Berm’s Sixpenny Library, No 6 ) Pp 78 
(London Ernest Benn, Ltd , 1928 ) 6d 

(I) Pbof Elliot Smith’s httle book, though not 
the first in order of pubhcation, is the mtroductory 
volume m the senes “ The B^mnmg of Things ” 
In his prefatory remarks he explains that the 
object of the senes is the pubhcation of a number 
of volumes, each dealmg with some aspect of cul 
turcTfrom a common pomt of view What this 
pomt of view is, it is the purpose of the introductory 
volume to demonstrate 

Here we have Prof Elhot Smith at his best So 
far as the theoretical side goes, he has g^ven us no 
more lucid and logically mgeed statement of the 
case for his views on the diffusion of culture uid 
its (Higin m Egypt Although he is careful to pomt 
out tlmt the pursuit of anv single hne of mvestiga- 
tion such as the ongm of agiionlture or of metal 
workbig leads to disaster, vutually his case rests 
updo the first cultivation of bariey m Egypt 
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(2) Mr Peake, m hu brilliant httle study of the 
ongm of agnoulture, of which the size and tbd 
popular form of pubhcation are no critenon of the 
importance, is (urectly at odds with Prof Elhot 
Smith He has oolleoted carefully all the evidence 
bearing upon the ongm of the different kmds of 
gram Mter a judicial survey, his conclusion is 
on the whole against Egypt and turns rather to 
northern S 3 rna Apart from this question, Mr 
Peake’s book gives an admirably reasoned account 
of the prehistonc conditions of life m which agn 
culture must have ongmatod 

Where are the Dead ? Pp ix 136 -f^xi (London, 
Toronto, Melbourne and Sydney CWell and 
Co , Ltd , 1928 ) 3« 6d net 
This volume comprises a collection of articles by 
a wide vanety of wnters upon the subject of human 
jmmortahty, contnbuted to the Dady News Un- 
doubtedly the moat mtereetmg of those to students 
of science will be the contnbutions of Sir Arthur 
Keith and Prof Julian Huxley, since these contam 
a concise and clear statement of views widely held 
in scientific circles It is probable that the im 
portance for rehgion of either positive or negative 
views on this subject has been exaggerated 

Sn Arthur Keith nghtly says that “ If the spint 
of truth IS the kernel of religion, then men of science 
are truly rehgious bemgs ” He might have added 
that absorption m disinterested research is one 
of the modem spintual equivalents for religious 
asceticism At the same time, students of science 
should not overlook the significance of a pomt of 
view such as that expressed with great aoility m 
the contribution by Mr Hugh Wal^le, which 
strikes us as m some ways the best thing in the 
book Whilst the others, orthodox and unorthodox 
alike, are all more or less obsessed with the dis- 
tinction between body and mmd (even when they 
reduce those to common terms), Mr Walpole sees 
that the only important distmotion is that between 
the elements in our expenenco which are exactly 
measurable, and those which are not The important 
thing about man is not that he has, or haa not, a 
‘ soul,’ but that “ out of such a midget there have 
preceded the spintual greatness of Hamlet, the 
magnificence of the Fifth Symphony, the glorious 
simplicity of St Francis ” J C H 

Factors affecting the Distribution of Electrolytes, 
Water, and Oases in the Animal Body Lectures 
delivered at Rutgers University under the Luther 
Lafiin Kellogg Foundation By Dr Donald D 
Van Slyke (Monographs on Experimental 
Biology } I^ vn + 62 (Philadelphia and Lon- 
don J B Lippmcott Co , n d ) 10s 6d net 
Thb title of this httle monograph may alarm those 
who are not gifted with a taste for mathematics, 
but its perustu leaves only a feeling of admiration 
for the manner m which the author has presented 
bis subject An examination of the degree to 
which the distnbution of electrolytes, water, and 
gases in the body obeys the laws of physios and 
ohemistry necessitates the use of a certain amopttt 
of mathematics, but the presentation is so c^ear 
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that even the average student ahoidd be abk to 
fcdlow it with ease The subject matter forms a 
useful expomtion of the way m which physico- 
chemical theory can be applied to the prediction 
of biolo^cal phenomena, as well as the necessity, 
m oonsidermg such phenomena, of using the 
methods of synthesis m addition to those of 
analysis, if a true idea of their influence upon each 
other m the hving mtact organism is to be attamed 
Among the subjects dealt with are the functions 
of hsemoglobm and the mechanisms of the pro 
duotion of oedema A selected bibhography is 
appended For its size, the price seems somewhat 
hiA , but the monograph is well worth readmg by 
all mterested in this subject 

Aapecia actuda da la phyaxclogta du Myoearde 
(Premkre a6ne ) L'omde d'excttatxon motnce, 
son ong%ne, aa propagation, sea mamfeslatwna 
decinques Par Prof Henri Fr^ddncq (Les 
probkmes biologiques. Tome 7 ) Pp viu + 300 
(Pans Lea Presses universitairos de France, 
1827 ) n p 

This is the seventh volume to appear m the collec 
tion of monographs on biological problems issued 
under the guidance of a technical committee oom 
rising some of the best known names m French 
lological science The precedmg volumes have, 
in the mam, dealt with physico chemical and 
embryological -subjects, with the exception of 
Lapicque’s important mono^aph on a subject 
which, like the volume imder review, is more 
(hrectly physiolomoal The author has collected 
together a considerable amount of data of a re j 
presentative character and he has moulded it mto 
an orderly review of the present state of knowledge 
with regard to these properties of the myocardium, I 
while each chapter is rounded off with a useful 
summary The book should make an appeal to 
students of physiolo^ and also to medical practi 
tioners, smce the subject matter is concerned chiefly j 
with the maramahan heart i 

Macedonian Impenaham and the Hdlentzatwn of 
the East By Prof Pierre Jouguot Translated 
by M R Dobie (The History of Civilization 
Senes) Pp xx +440 +7 plates +4mt^ (Lon 
don Kegan Paul, Trench and Co , Ltd , New 
York .^^red Knopf, 1928 ) 21s net 
Thb keynote of this volume is the imposition of 
pohtioai umty on the “ small oolkotive individual- 
ities ” of which the nse has been descnbed in the 
earher volumes of the Greek senes, and the demon- 
stration of how the common civilisation, which 
had hitherto been their bond, was affected by an 
external force which m its ongm at least was alien 
to Hellenism The hero of the epic, for it is nothum 
lees, is necessanly Alexander, and of him Prof 
Jouguet has made a truly epic figure He sees in 
him intensity of character, power of imagination and 
thought, fortified by literature and philosophy His 
quahties were aooompamed by an extraordinary 
clearness of mind in canymg out his projects The 
weaknesses of Akxuider may lead one to question 
the true character of his idealism, but of his 
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n us there can be no doubt To this Prof 
juet does full justice. Without attemptmg to 
disguise the flaws in his organisation, which led 
to the break up of the Empire In dealing with 
the later penod, the author’s very careful study 
of Egyptian conditions especially calls for com 
mendation 

Saw Malenala of Commerce By J Henry Van 
stone, assisted by Specialist Contributors Ckim- 
plete m about 24 Fortmghtly Parts Part 1 
11 + 32 (London Sir Isaac Pitman and 
Sons, Ltd , 1929 ) 1« Jd net each part 

This work is planned to give accurate and modem 
information aoout the raw matenals of industry 
It 18 to be divided mto four sections, covering 
vegetable, animal, mineral, and synthetic products 
respectively The contents gives the impression 
of a comprehensive work which should be of con- 
siderable value to students of geography, economics, 
and commerce, as well as to persons actually en 
gaged in manufactures The ^t part, in addition 
to the mtroduction, has articles on fibres generally, 
cotton, flax, and jute Each article describes the 
plant concerned, conditions of cultivation, harvest 
mg, and the preparation and marketmg of the fibre 
The author has succeeded m combming accuracy 
with the avoidance of unduly technical language 
Much of the matter is not otherwise readily accos 
Bible except in expensive works dealing with one 
or other industry, or is scattered m teohmcal 
journals The work is well illustrated by photo 
graphs, maps, and coloured plates 

Principles and Applications of Electro Chemistry 
By Prof H Jermam Creighton Second edition, 
revised and enlarged In 2 volumes Vol J 
Principles Pp xvi+488 (New York John 
Wiley and Sons, Inc , London Chapman and 
Hall, Ltd , 1928 ) 20s net 
Thh first volume of Creighton and Fink’s book on 
“The Principles and Apphcations of Electro-chemis 
trjy,’’ deahng with prmciples, has reached a second 
edition before the second volume, dealing with 

S hcationa, has appeared The second edition 
udes new chapters on “ The Activity of Strong 
Electrolytes ’’ and on “ Theories of Strong Elec 
trolytes,’’ but the author has postponed the drastic 
operation of makmg the rest of the volume conform 
to the theory of complete lomsation 

Lehrbuch der phyaihaliachen Ckemie Von Prof 
Dr Karl Jellmek Funf Bande Zweite, voll- 
stkndig umgearbeitete Auflage Band 2. Die 
Lehre vom fasten Aggregatzuatand reiner Stoffe , 
Die Lehre von den verdUnnlen Ldsungen 
Lieferung 6 Pp 273 560 24 gold marks 

Lieferung 0 Pp xiv +659 924 32 gold marks 
Band 2 voUst&ndig 88 gold marks (Stuttgart 
Ferdinand Enke, 1928 ) 

Thb two sections now received complete the 
second volume of Prof Jellinek’s text-book, of 
which the first volume and the imtial section of 
the second volume were recently noticed m these 
columns (Oct 6, 1928, p 623) 
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Letters to the Editor 

[Tht Editor does not hold htmself rttponstble for 
op%n%ont expressed by hts correspondents Netiher 
eon he undertake to return, nor to correspond vntk 
the writers of, rejected manuscripts intended for this 
or any other part of Natubb No notice ts taken 
of anonymous eommumcattons ] 

Observations of Luminosity of the Night Sky 

We have now <ibHerved the luminosity of the nialit 
sky for three years at the Commonwealth Si^r 
Observatory, using photometers kindly supplied by 
Lord Kayleigh Tneae measure the abmlute in 
tensities of three regions of the spectrum — the red, a 
patch of green which includes the auroral line, and 
the blue 

If it IS legitimate to assume that the transmission 
through the rod filter is free from auroral rarliation, 
or at least that the latter is not important compared 
with the amount of continuous radiation which passes 
through It, it 18 possible to devise a method for 


of green auroral radiation remains, and its fluctuations 
may be traced throughout the year Maxunk tmd 
to occur m Apnl-May and Ootober-November In 
1026 the former, and in 1927 the latter, was the more 
pronounced In the present year the April maximum 
was very marked, but the November readings now m 
promise are on some nights exceptionally large 

iSie tiue auroral blue component fluctuates m a 
somewhat similar way but with a smaller amplitude 
It IS probably absent altogether at certain seasons 
There is high correlation between the blue and auroral 
green values about Apnl and Novanber, with low 
values at other tunes Lord Rayleigh’s suggested 
division of auroras into two types, polar and non 
polar, IS supported , it is suggested that the occurrence 
of faint auroral illumination of the polar type is 
responsible for the high correlation in April and 
November, probably through the excitation of nitrogen 
bands At other times of the year the aiiroial green 
radiation appears to bo the sole characteristic of the 
non polar type 

It seems likely that some considerable portion of 
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ebmmating all, or at any rate the bulk, of the con 
tuiuous relation superimposed upon that which is 
localised in particular regions of the spectrum For 
this purpose it is only necessary to observe the sunlit 
sky or the moon through the photometer when the 
incident hght has been reduo^ in strength to the 
scale of night sky intensities , this must M done in 
such a way that its ciuality is unchanged Corre 
sponding readings are then made of the transmissions 
through the three filters over the range usually 
encountered , from these, graphs are drawn relating 
the green and blue readings with those made through 
the red filter 

We are thus enabled to find the amount of green 
radiation associated with the continuous spectrum 
for any observed red reading , we subtract it from 
the radiation observed through the green and blue 
filters, ^us obtaining the green and blue transrais 
nous presumab^ free from the background of white 
bght By oonmung our attention to nights free 
from haae, we hope to avoid trouble from selective 
scattering at the red and blue ends of the spectrum 
For snmbr reasons we avoid times when the sun or 
moon is near the horison A considerable amount 
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the differences noted by Lord Rayleigh at different 
stations on the same mght are due to the admixture 
of contmuous spectrum As the accompanymg table 
shows, the elimination of the continuous spectrum 
usually reduces the differences considerably , the first 
five columns are reproduced from Lord Rayleigh’s 
paper (Proc Roy Soc , A, 119, p 23 , 1928) 

As Lord Rayleigh selected these pairs to emphasise 
the contrast between readings at different stations, it 
IS likely that the bulk of the readings will not differ 
by nearly such large amoimts after reduction We 
have assumed that the instruments used elsewhere 
possess precisely the same qualities as ours and have 
used our own graphs for their reduction, but it would 
be an improvement, of course, to detenmne the cor- 
rection curves separately for each instrument, m situ 
The nature of the continuous spectrum is itself of 
interest From the parallebsm between the distnbu- 
tion of energy in the mght sky and the sunlit sky or 
moonUght, we look at once for on explanation on the 
ground of the diffusion of sunhght or moonlight^ 
though the rotundity of the earth makes this difficult 
to picture At the same time, we cannot overlook 
the possibility that this faint white radiation may 
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orue from 8onle new form of auroral excitation 
ongmatlnff perhaps outnde the earth’s shadow, or to 
the recomomation of ions whitsh had previously been 
sep^ted 

The stnnual period is pronounced, the maximum 
with us occurring in May or June of each year This 
suggests its association with the phenomenon known 
as^e * G^ensohein,’ because it is at this season of 
the year that the sun is moat nearly opposite the 
place of observation 

On some nights the sky appears to be of great 
bnlliance The outstanding feature is the smallness 
of the transmission through the red filter The auroral 
green radiation is then relatively bright, but not 
absolutely large The mam criterion for a brilliant 
sky IS thus the absence of a continuous spectrum 

A memoir embodying the observations made at 
Mount Stromlo in 1020 and 1027, together with a 
detailed account of the method of reduction outlined 
above, is m the printer's hands and will shortly be 
available for distribution W O DunriEui 

Commonwealth Solar Observatory, 

Mount Stromlo, Canberra, 

Australia, Nov 1 1 

The Electrohiagnetlc Equations In the 
Quantum Theory 

In spite of the great progress made in recent years, 
the theory of radiation is still m rather an unsatis 
factory state By the methods of &chrhdmger it is 
possible to express the radiation of atoms m the form 
of electromagnetic waves, but the futmulation is ijuite 
incomplete, because it fails to give the reaction of the 
railiation on the emitting system The theory of Dirac 
(Proo Boy iS'oc,114, p 243) is free from this cardinal 
fault, but feuls to show the relation of radiation to static 
electric force , it is m fact a valid theory of light, but 
scarcely an electromagnetic theory It is of ooui'se 
quite probable that m a complete theory there is no 
need, or room, foi ladiation at all, m tliat the direct 
interactions of particles according to relativity prin 
ciples will give all (hat is required , but radiation must 
always remain a convenient eliramant, expressive of 
the effect of a number of particles on a distant one 
So it seems not out of place to fit the electromagnetic 
equations into the general scheme , if they are wrong. 
It IS still interesting to know why Maxwell made the 
mistake of inventing them ! 

The followmg considerations suggest m a natural 
way how the equations arise Although by Schrdd 
mger’s method it is possible to calculate the radiation 
scattered in thj Compton effect yet the method is 
incompetent even to express the idea embodied m the 
celebrated experiment of Gleiger and Bothe {ZeU fUr 
Phya , 82, p 639), in which it was observed that the 
directions of soattenng of electron and light quantum 
were absolutely correlated The simplest way of 
making it possible to express such an idea is to endow 
the light with a set of oo ordinates X, Y, Z, T, and 
to have a wave function simultaneously involving 
both these and the x, y, z, t of the electron Some such 
idea IB also directly suggested by Dirac’s theory, 
though he makes no use of actual oo ordmates 

The equation detetmming the behaviour of an elec 
tron m a field of radiation is, according to Dirac 
{Proc Boy fi'oo.llT, p 610), 

(P» + »iPi + “iPi + “»Pi + «»»»»«)^ = 0 
Here the o’s are certain four rowed matncee, and pj 
stands ^ ^ + ^^i* where F, is the first component 

of vector potential, while similar meanings connect 
Pv Pv Pt "With y, z, t Now ^ symbolically the 
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momentum of the electron, and it is therefore natural 
to regard tVJc as the momentum of the radiation 
The equation then expresses the constancy of momen- 
tum in the interaction, and this is just what is used m 
working out the Compton effect by elementary 
oiples It 18 only a stop to replace eFi/c by as 

the symbolic momentum of the radiation If now wo 
have a field of radiation far away from the electron, 
the solution must split into two independent factors, 
and the radiation by itself will satisfy the equation 


1 i 




V -=0 


When the values of the matiices are substituted, this 
equation is replaced by four which are exactly Max 
well’s equations for free space, combmeil according to 
the rules 


fi- - tH,, - H, - tH„ E,, + tEf 

The only difference is that E and H must be real, 
whereas the if/’a are usually eomplex In a recent 
paper (Proc Roy Soc , 120, p 621) I jwinted out this 
similarity, but at the time was unable to explain it 
This is, of ooui’se, only the germ of the matter, and 
it leaves many difflouHies unsolvetl Thus it will be 
immediately asked how the potentials V, which started 
as coefficients multiplying can be denved from 
part of the solution for tf' itself The only answer that 
can bo given is that the same sort of change occurs m 
other parts of the wave theory, when the reaction on 
a {lerturbmg system is neglected It will certainly be 
necessary to replace the term vie by some function of 
the CO ordmates and, among other things, this should 
lead to an analogue to the classical calculation of 
electromagnetic mass , but to carry the matter further 
raises a very fundamental difficulty which I cannot 
overcome We have not only two superposed apacea, 
but also two sui^rposed times, and this is an ide% 
that 19 very difficult to apprehend, for it po to 
speak, dislocates the whole process Tins difficulty 
18 not special to the present work, but inevitably 
occurs in any relativistic representation of more 
than one {larticle Since it may be some time (or 
should it now bo times I) before this trouble is over 
como, I have been emboldened to write the present 
communication, showing the outline of how we may 
hope that the old waves can be fitted, almost without 
change, mto the now scheme C G Dabwin 

The University, Edinburgh, 

Jan 17 


The Absorption of X-Rays 
The atomic X ray absorption coefficients of the 
elements have commonly been represented by simple 
formulsa of the tyqie = (k a factor involving 
fundamental atomic constants, Z the atomic number 
of the absorbing element, X the wave length of the 
X rays, x and y exponents not very different from 4 
and 3 respectively) These formulse have been 
denved in a vanoty of ways (J J Thomson, A H 
Compton, L de Broglie, H A Kramers), and the 
complete expression for the absorption coefficient of 
an element over all ranges or X ray wave lengths has 
been represented as the sum of a number of such 
terms — each term corresponding to the fluorescent 
excitation of a distinct senes or sub senes (KJLi, ), 

and dropping out for wave lengths longer than that 
of the oorreeponding absorption edge Experimental 
determinations of the absorption coefficients have 
shown fair agreement with theory, both with respect 
to the general run of the ooeffioionts on each side of 
a discontinuity, and to the magnitudes of the dis 
cimtiniutiea 
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In spit« of this approximate agreement, it has 
become increasingly clear that the simplicity of the 
formulsB m no way reflects a corresponding simphcity 
m the absorption process There is very oompleu 
evidence (Robinson, Skinner) that the partial ’ 
absorptions of the individual electronic groups and 
sub groups vary with X in a much more oomplioated 
manner than is suggested either by the older absorp 
tion theories or by the measurements The close 
adherence of the measured absorption coeffioients, 
over wide ranges of wavelength, to the X* rule’ 
(Riohtmyer's precision measurements) — or to the 
similar rules with shghtly different exponents, fav 
oured by Allen and others — must therefore be regarded 
as a statistical effect due to mutually compensating 
vanations in the partial absorptions 

Most of the available data have been fully discussed 
(notably by Richtmyer and Compton) in relation to 
the older absorption theories Newer theories 


Unfortunately, these formulin ceuinot yet be imple 
mented in a sufficiently precise numerical sense, and 
further experimental data are urgently needed 

It may perhaps be stressed here that the direct 
measurement of absorption coefficients can contribute 
relatively little evidence to some of the points at issue 
The contributions of (say) the L electrons to the total 
absorption for wave lengths shorter than that of the 
K discontinuity can, it is true be deduced from 
the absorption curves, but onljy by the most intrepid 
extrapolation , and although the measurements have 
been conduct^ with the utmost skill by a number of 
workers, there remain some obvious and (Bothe) other 
less obvious difficulties of interpretation, linked with 
uncertamties m the allowance to be made for the 
effects of scattering 

It has long b^n realised that the ‘ magnetic 
spectrometry ’ of the secondary cathode rays from the 
absorber can provide valuable evidenoe, supplement 
ary to that of the absorption measurements The 
method is particularly suitable for comparing (say) 
the absorptions of the L electrons of a neavy atom 
and the K electrons of a lighter atom — the atoms 
being BO selected that the secondary electrons emerge 
with similar energies in the two oases (allowing only a 
sufficient difference for the clear resolution of the two 
sets) 

We are now carrying out experiments on these 
Imes W ith absorbers compounded or mixed with the 
two elements in suitable proportions, a single expert 
ment is often sufficient to fix approximately the 
relative absorptions of the two seta of levels in ques 
tion We find, for example, that the two K electrons 
of a zmo atom absorb probably more — and ahnost 
oertainly not lees — X radiation of wave length 0 66 A 
than the eight L electrons of tungsten 

Aooordum to one empinoal absorption law, the 
t(imgBten L electrons should absorb 4 8 tunes as 
atroiwlv as the zmo K electrons According to de 
Brogiie^s theory, which (Richtmyer) gives m many 
reepeots excellent agreement with the roeasuremente, 
this ratio riiould be 6 2 An extension of Kramers’ 
theory! which attaches diminished wei^ta to eleotrons 
m * cwbits ’ of higher quantum numbers, partially, but 

» — j ^ 'he other 

absoip' 


insuffioiently, reduces the discrepancy On the 
hand, KHuners’ theory fits many of the direct at . . 
(non meanirwnents less well than that of de Broglie 
In any ease, all theones so far proposed oontam 
necessary nmpli^ng assumptions which could account 
for deviations of the kind observed, and it would be 
unmxifitable further to discuss them here 
jThe purpose of this note is simply to point out some 
-No. 3093 ,Vol 123] 


of the difficulties of the problem, and to indicate the 
nature of some of the points on which we hope to 
bring more detailed information The method of 
oorpusoular spectrometiy, while hmited m some of its 
Mj^cations, is unusually flexible m other directions 
Tms flexibility imposes an obbgation to extend the 
measurements over a wide range of X ray levels, and 
with a wide range of primary radiations — especially 
in certain important regions The preliminary stages 
of the work have been unduly protracted by exoep 
tional local conditions, but we now hope to prooe^ 
comparatively rapidly with the full programme — 
although at best the investigation will be a lengthy 
one 

The work has been assisted by a grant to one of us 
(H R R ) from the Government Grant Comimttee 
of the Royal Society, for which we here desire to make 
acknowledgment H R Robinson 

C L Youno 


The Nature of Martensite 

Dubino the past few years several papers have 
been published on the nature of changes m carbon 
steel dunng the processes of quenching and tempenng 

The dilatometnc investigations of Haneman and 
Traeger' have shown that during the process of 
tempenng of quenched steel there exist thrae transi 
tion pomts 100°, 236°, and 300° The X ray study 
has shown that tetragonal martensite disappears at 
100° C The second transition point (236°) on the 
Haneman s and Traeger’s curve, also confirmed by 
X ray investigations, is the temperature of trausfonna 
tion of austenite At 300°, iron carbide, FOjO, is 
formed 

According to Honda s theory, the first tmicuution 
point (100°) IS aooounted for by the transfoiuAation 



of the tetragonal lattice of the marteniute into a cubic 
one, and we think that the arrangement of the carbon 
atoms m these two forms of martwisite is the follow 

ai;tra* ronal martensite the positions of the carbon 
atoms are definite, and they are situated at the oentres 
of those faces which are perpendicular to the tetra- 
gonal axe (see Fig lo) 

In cubical martensite the positions of the carbon 
atoms are not fixed Some of thmn replace the iron 
atoms m the lattice, and some are situated at the 
oentres of the faces (Fig 16) Any assumption that 
all carbon atoms should be situated at the oentrea of 
the faces would give a density considerably higher 
than 18 obtamed experimental^ 

Kurdumow and Kanunsky * have shown that the 
ratio of the axes of the wttioe of the tetragonal 
martensite increases with the morease of the carbon 
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oontenta m steel Honda and Sekito,' however, have 
obtained from their experiments that the value of 
this ratio is independent of the contents of oarfoim, 
and that the ratio is equal to 1 07 

This result of Honda and Sekito is contrary to the 
well known fact of the diminution of volume change 
of quenched steel with decrease of carbon contents 
From Honda and Sekito s data we can conclude that 
in quenched steel with carbon content 0 2 per cent, 
the volume of tetragonal elementary cell is 5 per cent 
larger than the volume of ah elementary cell of a iron 
This IS entirely contradictory to results of Matsushita * 
and Bimbaum,' who investigated the changes of 
volume of steel with small contents of carbon during 
the process of tempering Matsushita and Bimbaum 
were also unable to obtain a transition pomt near 100° 
for steels with carbon content 0 2 per cent 

Prof Honda has kmdiy mformed me by letter of 
certain details of his and Sekito’s experiments 
According to that letter ‘ Sekito placed the specimen 
m a porcelain tube, one end closea, packed with char 
coal powder, and heated it m an electric furnace In 
such conditions, surface cementation might take place, 
and that would give equal values for the ratio of 
axes for tetragonal martensite m specimens of steel 
with different contents of carbon In fact, the constant 
values for the ratio of axes obtamed by Honda and 
Sekito probably mean that the content of carbon m 
the surface layers was the same in all cases 

The broadening of the spectral Imes m the case of 
martensite, Honda and Sekito explain by the presence 
of the carbon atoms in the lattice The presence of 
a carbon atoms changes the dimensions of the cells 
which they occupy, and exerts an influence on the 
dimensions of the surroundmg cells, giving an irregu 
lanty m the lattice 

We entirely agree that such irregularity of the 
lattice IS very probable m the case of martensite 
Now Debye * has shown that th» heat movements 
of atoms m the lattice produce a decrease in the 
intensity of the spectral Imes In martensite, there 
fore, m this solid solution, the irregularities in the 
positions of the solvent atoms produoM by the solute 
atoms give a contmuous vanation of the lattice 
parameter, and therefore also cause only a decrease 
in the intensity of the spectral lines, but not the 
broademng of them N Sbxjakow 

Leningrad, 

Sosnowka 2, 

Physioo Technical Laboratory 


with a more dispersive apparatus But the lesults 
already obtained with camon monoxide and carbon 
dioxide are perhaps worth a short notice 

Carbon monoxide shows two Raman lines at about 
\X4432, 4810 They correspond evidently to the same 
quantum transition, excited by both ^4046 and 
\4358 of mercury , the differences in frequency be 
tween the Raman lines and the exciting Imes are 
found to be respectively 2164 and 2166 cm ‘ (the 
agreement being bettei than is to be expected with 
the dispersion used) and this corresponds to an 
infra red absorption band at 4 64 In fact a double 
band, with the centre at 4 66 fi, has been found in the 
absorption spectrum of carbon monoxide so that 
there can be scarcely any doubt about the origin of the 
observed Raman lines 

The behaviour of carbon dioxide is quite different 
The infra red absoriitioii 8})ectnun consists mainly of 
three bands (each of which has a structure depending 
on rotation states) at 2 7 4 26, and 14 7 /t These are 
interpreted by C Schaefer and Philipps os being the 
three fundamental oscillation frequencies of the tn- 
atomic molecule 

Now, in the Raman spectrum no linos wore found 
corresponding to any of those absorption bands, 
though they would all have fallen m the legion of spec 
tnim photographed I observed mstoail two doublets, 
at XX4630, 4616 and XX4289 4268 excited resjiectively 
by X4368 and X4046 They correspond to transitions 
of 1284 and 1392 ( i- 10) cm > which have not been 
observed in absorption even through very thick layeis 
of the gas 

A rather surprising coincidence appears however, 
if we calculate the differences m frequency between 
the two components of the double band at 2 7 n and 
the band at 4 26 n (which has a much smaller separ^ 
tion) Wo And the values 1270 and 1381 ccm *, 
which agree within the himts of experimental error 
with the two frequencies given above 

One example is not enough to prove that this 
coincidence has a physical moaning, but it is a re 
markable fact anyhow that none of the strong 
absorption bands of carbon dioxide appear m Raman 
oileot Investigation extended to other substances 
will show if really, for some types of molecules, not 
the infra red absorption frequencies themselves, but 
only their combinations, appear as a Raman shift in 
the scattered radiation 1 Rasbtti 

Cahforma Institute of Technology, 

Pasadena 


Raman Effect in Gases 

SiNOK the disoovery of the Raman effect m scattered 
light, mvestimtion has been extended to a large 
number of simstanoes m the solid and houid state 
So far as I know, practically nothing has been done 
on gases, if we except an obmrvation on ether vapour 
by Ramdos Of course, the mam difficulty m the case 
of gases consists in the extreme weakness of the 
scattered radiation 

Using a very lummous spectrograph (aperture of 
camera lens 1 2 7)1 have obtamed plates which show 
Raman spectra of different gases The light source 
employed was a mercury arc, and the exposure time 
was 48 hours, using gases at atmosphsno pressure 
The length of the spectrum on the plate was 16 mm 
from X3650 to X64ei , wave lengths were measured 
by oorapanson with a copper arc speotrum 

This research is being earned on, and will be ex 
tended to a Iwger nun^r of gases, and, if possible. 
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An Apparently Anomalous Raman Effect 
In Water 

Cabbblli, Pnngsheim and Rosen (Zetts fur Physik, 
61, 61 1 , 1928) have shown that the Raman scattering 
by water molecules yields only one modified frequency, 
corresponding to an infra r^ band at 2 90 m Tim 
modified frequency has, at first appearance, two 
anomalous aspects ( 1 ) the modified ^line ’ is really a 
broad band of approximately 600 cm » width, m con- 
trast to the sharpness of Raman lines produced by 
orgonio liquids , (2) no infra red bond corresponds 
exactly with the centre of the observed soattwed 
band, the nearest one being the strong 3 Om mfra red 
band 

1 bebeve that the Raman spectrum of water is not 
anomalous m either respect In 1927 (Ph\l Mag , 8. 
618 , 1827) I presented an argument, based lowly 
on an attempt^ correlation of the water bands b^ow 
3m, in which it was pomted out that the strongest 
mfra red band, the one at 3m, was probably douole, 
being made up of an overtone of the 0 1m band and 
a new fundaments^ I tentatively assigned a wave- 
length value of 2 9 m to this fundamentcil, and believe 
f2 
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that it is this fundamental band which shows up m the 
Raman spectrum The overtone of the 6 1m band 
would not be expected to appear since ita fimda 
mental does not occur Tins appearance m the 
RMnan spectrum of one fimdamental and the absence 
of a second is believed to occur analogously in the 
scattered sjiectrum of ammonia in water solution 
(Carrelli.Pringsheim, and Rosen, foe cit ) and of organic 
liquids (Pnngsheim and Kosen, ZnU filr Phystk, BO, 
741 , 1928) 

Again, the comparatively great breadth of the 
scattered water band is, after all, quite consistent 
with the breadth of the infra red bsmds of water I 
have measured, for example, the width of the 1 46m 
water band (probably the first overtone of the 2 9m 
band with possible other bands superposed) and have 
found it to be 800 cm wide This is somewhat 
broader even than the 2 9m band found in the Raman 
speotrum Josbph W Eixis 

University of California at Los Angeles 

A New Type of Alum 

The close external crystallographic similarity be 
tween potassium sulphate and Mtassium beryllium 
fiuonde, KjBeF^, has previously been pointed out by 
Fedorov and Barker Both salts crystalbse in the 
orthorhombic system, and are pseudo hexagonal 
Adopting standard orientation, the respective axial 
elements are ForK,S 04 , a b c = 0 7418 1 0 6727, 

and for KjBeF,, o b c = 0 7396 1 0 6708 It has 
further been suggested that, since the salts exhibited 
some structural analogies as indicated by the formulte, 
this external similarity might be accompanied by true 
physical isomorphism (The well estabbshed iso 
morphism m the exactly analogous senes NaNO, - 
oalcite and KBF 4 - KCIO, - BaS 04 is of interest in 
this connexion ) 

Further definite evidence with regard to this 
question has now been obtamed On allowing an 
aqueous solution containmg equimoleoular quanti 
ties of potassium berylbum fiuonde and alumimum 
sulphate to crystalbse at the ordmary tempierature, 
it was found that crystals of the composition 
KjBeF 4 A 1 |(S 04 ), 24H,0 were deposited lIuBsalt 
crystallises in the cubic system normally as octahedra, 
and 18 a true alum It readily forms true overgrowths 
on the common alums, for extunple, chrome alum A 
similar alum is obtained when potassium zinco 
chlonde, K,ZnCl 4 , is substituted for K,BeF 4 Tlie 
existence of these slums shows clearly that potcussium 
sulphate and potewsium beryllium fluoride are truly 
isomorphous 

Rubidium beryllium fluonde, Rb,BeF 4 , forms cry 
stals which are isomorphous with those pf the potas 
Slum salt Pseudo hexagonal interpenetration tnp 
lets are frequently formed m thin flakes In these 
tnplets the individuals are tabular on a(lOO), the 
flakes being bounded by the form ^(011) In many 
cases the form 9 ( 011 ) is absent, and is replaced by the 
form 0 ( 111 ), bevelling the flake edges The double 
refraction is weak and positive The optic axial 
plwe is 6 ( 010 ), the acute bisectrix being the a axis 
Exactly analogous interpenetration is cnaraotenstlc 
of potassium sulphate, and hence this triplet forma 
tim 18 significant In the case of potassium sulphate, 
where the accurate measurements of Tutton are avail 
able, the twinning is described as taking place on a 
plane perpendicular, not to the actual 9 ( 011 ) face, but 
to an ideahsed 9 ( 011 ) face oorrespondmg to a true 
hexagonal structure, t e twinmng occurs as if the 
uigle Oil Oil were accurately, not approximately, 
60* W R C CknuEL 

0 Ipswich Road, 

Woodbridge. Suffolk 
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The Methodology of the Inexact Sciences 
The reply to my letter under the above heading 
(Natubs, Jan 26, p 130) rather misses my point I 
was not discussing those pomts of contact between 
Mithraism and Christianity for which there is histone 
evidence, such as the ideas which Tertulban accused 
the former of borrowing from the latter My con 
tention was that m the particular example wluch I 
quoted the evidence was based on the fallacy — let us 
call it ‘ phdonism ’ — which consists in attnbuting 
undue sigmficance to the analogies or parallels that 
can be drawn between every two groups of ideas 
I have made the alarming discovery that you, Sir, 
the editor of Nature, are simply a mythical survival 
of Mithraic beliefs We have been accustomed to 
regard you as the champion of the light of science 
which IS to prevail over the darkness of error and 
superstition, but this popular notion is clearly a sur 
vival of the legendary victory of Ormazd over Ahnman 
with which Sol Invictus Mithras was associated 
The astrolomcal notions which pervaded Mithraism 
survive in the attnbution to you of pseudepinapha 
dealing with astronomical subjects and the reformed 
calendar which we now enjoy, and also m the desirni 
at the head of the cover of Nature But perhaps the 
clearest evidence for my thesis is to be found m the 
prominent rdle assigned to you by common rumour 
m the orgiastic nte known as the Feeding of the Lions, 
an esoteric mystery which is practised durmg the 
meetings of the British Association In this nte the 
speluBumof Mithras is represented by a room m atavem, 
where the imtiates consume with elaborate ceremony 
the flesh of a sacnflcial bull The dog which made 
iiossible the sacnfice of the bull by Mithras is here 
known as the ‘ jackal,’ the sinister activity of the 
scorpion is imitated by the wagging of coat tails, 
there are Ubations, and the torch oarers common on 
Mithraic monuments are represented by the ceremonial 
burning of tobacco with which the orgy concludes 
At flint I was unable to account for the title ” The 
Red Lions ” assumed by the initiates, and denved, 
according to popular tradition, from the public house 
in which their first meeting was held On referring to 
. an authority, however, I find that ‘ ‘ Lion ’ ’ was the title 
I assumed by devotees of Mithraism on reaching full 
mitiation It was not unti 1 he had passed throu^ the 
I degrees of Corax, Cryphius, and Miles that the imtiate 
might attain to that of Leo, which entitled him to full 
participation in Mithraic mystenes The crudeness 
of the {lopular story about the Red Lion public house 
at Birmingham is thus only too apparent 

With this horrible example before me I do feel that 
the study of comparative r^igion ought to be purged of 
the philonistio fallacy The other science m which 
that fallacy mainly occurs — namely, analytical pay 
ohology — IS past praying for in the Mithraic or any 
other liturgy C W Hume 

14 The Hawthorns, Fmchley N 3 


Dr J W L Glalaher 

WiLi, you allow me to add a few points supple 
mentary to the very full obituarv notice of the lato 
Dr Olaisher, which appeeu«d m Nature of Jan 26 
One outstanding trait of his character was his 
extreme accuracy, which often made him undertake 
a journey to London to settle a minor histoncol or 
bibhographical point by refemng to the actual books, 
when only quotations or copies of titles were available 
to him His "Reporton Mathematical Tables” (1873) 
Mrhaps beat illustrates this characteristic The 
Report IS marvellously complete, and it would be 
very difficult to disoover a mistake m it Those who 
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have undertaken work of this kind will understand 
the difQoultj of produouu auoh a flawless work 
Besides pottery. Dr Qlaisher also colleoted anth 
metical bo^te of the fifteenth and sixteenth centuries, 
and his collection is probably the most complete one 
in private possession m Great Britain Dr Qlaisher, 
however, was no mere book collectqr, but read all his 
books (whatever the language), and to good purpose, 
as his articles in the Meeaenger ofMaihematxca amply 
show One of these, “ On the Early History of the 
Signs + and - , and on the Early German Arith- 
meticians” ( 1921-22), will prove a mine of information 
to historians of mathematios, who cannot possibly 
read all the books themselves Dr Qlaisher had a 
keen sense of humour, which enabled him to enjoy 
the human interest found even in such supposedly 
dry books, and he would often express his amusement 
of the vinous questions and problems abounding in 
the works of Adam Riese and Stifel His collection 
of mathematical books, as he Informed me, he be 
queathed to the library of his college 

This did not exhaust Dr Olaisher’s activity as a 
collector Two other collections he formed and 
pnze<l, both very far afield from the realms of science, 
but characteristic as showing his varied human 
interests One was of children’s books with movable 
figures, and the other (a very complete one) of valen 
tines But whether those also were left to Trinity 
College, Cambridge, I do not know 

H Zbitlingeb 

140 Strand, London. W C 2 

Stellar Spectra In the Far Ultra-Violet 
In a letter to Natube of Nov 24, 1928, Cano 
suwested that m the region of arctic winter mght the 
3000 A barrier of stellar spectroscopy may be absent, 
leaving a clear view down to 2100 A , where absorption 
by onlinary oxygen molecules sets m To test this 
idea I have made a trip to Honmngsv&g, m northern 
Norway, the expenses being borne by the Government 
Research Fund of 1919 Honnmgsv&g is a small 
fishing village m the viomity of the North Cape 
(lat 71°, long 26° E approximately) At this place 
the sun is constantly below the horison from Nov 20 
to Jan 23 I stayed there from Deo 6 to Deo 11 
Bemg pnmarily mterested m large scale vanations in 
the atmosphenc transmission, I brought only a rather 
crude eqmpment, consistmg of a small objective single 
prism quartz spectrograph equatonally mounted on 
tnpod, with a 3 m guiding telescope fitted with a 
liand-dnven war The length of the spectrum 
obtained by this instrument is about 8 mm from 
6000 A to 3000 A , and the dispersion at 3000 A 
about 100 A to a millimetre 

The pnncipal result of the tnp is that Cano’s eon 
jecture has thus far not been confirmed I photo 
gr^hed the spectra of several early type sttws having 
relatively much radiation in the ultra violet (a Lyras, 
7 Cassiopeia, Ursa Majons), but the spectra aue 
out off near 3000 A m all oases This result 
appears to vitiate the hope of penetratm^ beyond the 
3000 A. bamer, at the same time as it may lend 
enhanced interest to the problem of atmosphenc 
ozone The equipment wca insufficient to determme 
the height and thickness of the ozone layer, euid it may 
be that Carlo’s idea is n^t m so far that ozone is no 
longer situated at the height of 60 km found m lower 
latitudes In this connexion it may be remarked 
that Honmngsv)^ is situated m the auroral belt, and 
from the auror^ spectrum we infer that in this renon 
free oxygen atoms will be present at a height of 1 00 Km 
and upwards It is natural to infer that where 
monatomic and diatomic oxygen exist there will also 
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bo formed ozone, and that during the arctic mght the 
ozone layer rises to greater heights than usual It is 
hoped to look further mto this problem on a later 
occasion Svein Rosseland 

Umveraitetets Observatonura, Oslo 


Zoological Nomenclature 

In accordance with the provisions govermng possible 
suspension of the rules, the undersigned has the 
honour to mvite the attention of the zoological pro 
fession to the fact that apphcation for suspension of 
the rules has been made m the rase of Nyetentna 
Latreille, 1796,monotypePedtctdu«eejiperft/w>nt4Linn , 
1768 The Commission is requested to sot aside the 
monotype designated m 1 796 and to validate Nyetentna 
pediculana 1806 os typo of Nyctenhxa Pedteulua 
veaperttltoma Linn was based on an acanne (described 
suid figured by Fnsch, 1728) which is now classified 
in SptrUumtx Latreille was dealing with an insect 
which he erroneously determined as Pedteulua vesper 
tdxonta Unless the rules are suspended, Nyctenbta 
should be transferred from the Diptera to the Aoarina 
and should supplant SptrUumtx , this would cause 
extreme confusion and upset generic and supergenenc 
nomenclature which has been accepted without 
challenge for about a century 

A vote on the foregoing proposition will bo delayed 
until about Jan 1, 1930, in order to give zoologists 
interested m the case ample opportum^ to express 
their optmons, pro or con, to the International 
Commission on Zoological Nomeuolature 

C W Stiles 
(Secretary of Commission) 

U S Public Health Service, 

Washmgton, DC * 

Science and Life 

The attitude taken by Mr Aldous Huxley, as 
described by Major Church in Natube of Jan 6, p 6, 
does not strike me as altogether novel Was it not 
given — and I think with implicit condemnation — by 
Matthew Arnold in four unsurpassable lines of “ The 
New Syrens ” 

“ Hath your wisdom felt emotions f 
Will It weep our bummg tears T 
Hath It drunk of our love potions, 

Crownmg moments with the wealth of years T ” 
Arnold’s ‘ wisdom ’ did not connote science but 
psychologically the parallel is close It is one of 
time’B and liereditvB ironies that Mr Huxley is 
grandson of one of that band of scientific friends who, 
with their wives, sometimes resorted to the woods 
and read poetry aloud , and, if memory do not play 
me false, the ^«at Huxley on one such occasion read 
“ Denone ” Those great scientists’ wisdoms could 
and did feel emotions at any rate 

Fkank H Psbbycoste 
Poljierro, Cornwall Jan 13 


The Green Ray 

As seen from ray house at St^ Leonards, the sun 
sets at sea up to about this date, and behind the 
South Downs from now onwards Only in the latter 
ease have I been able occasionally to observe the 
greenishness of the last ray, and then mdistmctly, 
owing no doubt to the habitual want of clearness of 
the atmosphere over the Downs at sunset To day 
the sun set behmd the sliming face (as it appears from 
here) of Beachy Head 'The ray was pure green 
T S Dymond 

St Leonards-on Sea, 

Sussex, Jan 19 
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Ojrster Cultivation and Related Researches in the British Isles. 
ByDr J H Obton 


VERY small proportion of the oysters sold m 
the Bntish Isles is taken directly from pubhc 
grounds inshore or ofishoro Natural onshore 
oyster be^ become fished out soon after they are 
found, as a result of mdiscnmmate fishmg, and 
inshore pubhc beds suffer the same fate unless 
fishmg 18 suitably restricted The difficulties m 
enforcmg culture on jiublic grounds have led to the 
leasmg of the chief oyster beds in Bntam to private 
individuals or companies or corporate bodies Thus 
the bulk of the oyster supply is produced by 
oyster cultivation of some kind 

The English native oyster (Oelrea edvlis) is m its 
essential characters the same as the Dutch and the 
flat French oyster, therefore young Dutch and 
young flat French oysters may be laid down on 
Engluh beds to grow and wax fat, and then be 
only recognisable as of foreign origin by an expert 
Large numbers of the Portuguese oyster (Oatrea 
angulata) are now produced m France, and an 
moreasing number is bemg iimiorted into England 
and sold after remaining on English beds for one 
or more years American oysters (Oairea vtrgtntca) 
are also imported from Caneula and America, and 
simdarly refaid and sold after remaining on English 
beds for one or more years Neither of these two 
latter s^ies breeds naturally m any ^antity m 
England Thus oyster production m England is 
concentrated chiefly on Oetrea tdvlxa 
In the British Isles, oyster cultivators fall mto 
two chief groups, namely, one concerned in pro- 
ducing young oysters m great quantity and reanng 
them to an age of 2 to 4 years for sale to the other 
group, whose busmess it is to buy medium sized 
oysters, grow them, and place them on the market 
m a plump or fat condition the former are 
oyster producers , the latter, oyster merchants 
On some producing grounds suitable portions of 
the beds may be utilised for reanng oysters for 
direct sale to the pubhc, while on well stocked 
fatteiung grounds good crops of young oysters may 
sometimes be obtamed Other beds, which have 
been condemned as being hable to pollution by 
sewage, may still be used for oyster culture, but 
all oysters produced on them must be transplanted 
for punfioation^*- before bemg offered for sale 
for consumption 

Natubal Oystkb Culttvatioh 
The cultivation of oysters (hereafter assumed to 
be 0 edvlxa) may be considered m three natural 
stages (1) oyster production, (2) growth culture, 
(3) fattening, but during all these stages the care 
of the beds forms an important fourth section of 
the work 

OyaUr Productum 

Individual female funotionmg English oysters 
{p edults) produce from a few hundred thousand 
to about 1| milhon es^ m a breeding season, 
accordng to the size ofthe mdividual The eggs 
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are laid inside the shell and are retamed there by 
the parent until they develop into freely swimming 
individuals (larvce) which, alter a short hazardous 
life, 10 days or more,* m the tidal streams, settle 
down on any suitable clean object and trans- 
form themselves into the sedentaiy young oyster, 
which at this stage is called an oyster spat The 
season’s settlement of young oysters is thus called 
a 

'The primary object of the oyster producer is to 
secure a large spatfall To attam this object the 
oyster cultivator must know the mam facte regard 
mg breedmg and the best conditions for the 
settlement of the larvss, and must keep a reason- 
ably large stock* of large spawmng ovsters to 
ensure a spatfall m only moderately good seasons 
The beginnmg of the breeding season in O edvlta 
vanes locally and with season according to the 
weather conditions from about the middle of May 
to the beginnmg of July On English beds it has 



been found that breeding begins m a fair proportion, 
10 to 20 per cent * of the population, soon after a 
tomTOrature of 00° F or above is raamtamed m 
the Dulk of the seawater In practice the oyster 
cultivator examines * samples of oysters at about 
the usual time breeding begins in a particular 
loeahty until a small proportion of blacksick * 
oysters are found A hlackaK.k oyster is one con- 
taining larvm which appear black m mass, m 
which condition they are ready to begm a free 
existence (Fig 1) 

As soon as a small percentage* of blacksick 
oysters are found, a previously prepared quantity 
ctt clean shell is squally spread day by day over 
those portions of the beds known to have secured 
spatfaw m other seasons Any kmd of clean 
material, but especially shell, whether of cockles, 
oysters, mussels, limpets, or clean shell mvel, and 
collectively oall^ cultch, may be used Twenty 
tons of this material is easily absorbed on even 
small beds The English method of oatohing i^t 
by merely throwing clean i^ell into the sea is very 
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simple and pnmitive in comparison with oon 
tinental and other foreim methods,^ but is defen 
Bible on the hiuh cost of labour m this country and 
the (ini)probaDihty of adequate economic return 
on outlay on extra labour costs 

After the distribution of the oultch, the oyster 
cultivator, like the farmer on land, is — except for 
nuTsmg the beds — largely at the mercy of the 
weather After a long fine summer a good fall of 
spat may be expected on most well stocked beds , 
but the spatfall may fail m some good summers, 
or m other rare oases be so prohfio as to bespatter 
almost every available object, mcluding some fucoid 
seaweeds In cold summers a good spatfall is not 
expected These facts prove that certain special 
conditions, which do not always occur in the sea, 
are requisite for the proper development of the 
larvte and/or the transformation which occurs when 
the active larva settles down to become the 
sedentary mollusc In a good season, upwards to 
30 sMt on an oyster shell may be found about the 
middle of July , m a poor one, shells with 2-5 spat 
may he difficult to nnd, and, except in prolific 
seasons, there is probably a heavy mortaUty at this 
stage 

Growth CvJUnre. 

When the cultivator has obtamed a good spat 
fall, the young oysters are left on the ground 
undisturbM until at least the following winter or 
spring, and usually until the size of one mch or 
more is attained At about the size of 1 ^ to 2 inches, 
the young oysters m the sea be^ mostly to grow 
away from the cultch shell, and can then be, and 
are, freed therefrom with a knife, one of the opera 
tions known as culltng Cullmg the young oysters 
from cultch is an importsmt operation and permits 
the ammal afterwards to grow mto a good shape, 
that IS, with a deeply concave as oppo^ to a flat 
shell After being culled, the young oysters may 
be returned to the original bed, or relaid on special 
nursery beds kept for particular size-groups, and 
left to grow under supervision until roquuwd for 
sale or relaying on fattening beds Well shaped 
oysters grown m the sea rarely attam to more 
than a length of one mch at an age of one year,* 
and afterwards on the average increase in size 
(length) with a decreasmg yearly mcrement , on 
the other hand, flat-growing oysters may grow m 
length at a greater rate than one mch per year In 
the sea, mcrease m shell area occurs m the spring 
and agam m late summer or autumn, as is especially 
well ^own on the Fal Estuary Beds In the 
apparent dormant penod m summer there is some 
reason to believe ’ tnat the shell may be moreaamg 
in thickness Well-shaped oysters usually grow 
slowly m size, and raimy attain marketable size 
before having spent five summers m the sea 

Fattenvng 

The natural fattening of oystCTs consists simply 
m rela3rmg stock on whole beds or parts of beds 
where previous expenence has shown that fattenmg 
wiU usually occur The oysters fatten themselves 
naturally, out m the sea there are also good and 
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bad years for fattemng, although certam beds 
rarely fail Fattemng depends ultimately upon the 
occurrence of an abundant supply of microscopic 
vegetable food, especially diatoms and pendin 
lans* “ In the sea the amount of this food 
available shows fluctuations,* with usually 
maximal growths in sprmg and late summer or 
autumn, and the natural fattenmg of oysters at the 
approach of wmter is believed to l» dependent upon 
the later maximum • In France, oysters are arti- 
ficially fattened in ponds or claires by feeding them 
with a superabundance of diatoms If, therefore, 
by artificial means a superabundance of micro- 
scopic vegetable organisms could be produced 
cheaply in restricted estuarine localities m the sea, 
the fattening of the contained oysters, if these 
were otherwise healthy, would be assured 

In spring and summer the food absorbed is 
utibsed largely in the formation of reproductive 
products When an oyster is ready to spawn it is 
usually m fine fat condition, but in this condition 
the fatness is duo to the great development of eggs 
or sperm, whereas the fatness attamed on the 
approach of winter is quite different* and duo to 
an accumulation of food reserves ‘* 

Care of the Bede 

During all the preceding phases of oyster culture 
a constant watch on the beds is mamtamod for 
the purpose of collecting and destroying posts and 
enemies, such as, on one hand, slipper lim]|^ts, 
mussels, ascidians, and on some grounds ^e larger 
seaweeds, and on the other hand, the oyster borers, 
Murex, Purpura, and Urofalptnx, and starfishes 
Muddy beds may need to be harrowed, and sandy 
beds inspected after a succession of gales, or after 
gales of unusual seventy, while constant super 
vision may be required to prevent or detect 
poaching 

Abtiitioial Oyster Production 

The well known fact that one mdividual 0 
edulie at an age of about six years may meubate 
one million or more young to an advanc^ stage of 
development has present^ an allurmg prospect of 
easily acquired wealth to expenmental cultivators 
for more than half a century Many attempts have 
been made m the past in specially constructed 
oyster ponds and tanks to obtam young oysters 
from the milhons of larvae which can easily be 
obtained m such ponds or tanks, but with economic 
failure Large spatfaUs have been obtamed m some 
years, followed by complete failure m many others 
Such expenments m tne past, however, have been 
based on empirical procedure, tmd there is no reason 
to suppose that success will not ultimately be at- 
tamed as the factors concerned in promotmg (1) the 
healthy life of the laurvae, (2) an easy transforma- 
tion of the larva to spat, and (3) an assured early 
development of the spat become known The 
experience gamed m rearing the larvae of sea- 
urobins, crabs, ascidians, limpets, worms, amd even 
crabs at the Plymouth laboratory,^* all tends 
to show that the undertaking is more difficult 
than would bo anticipated The difficulty is abo 
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generally greater when there u — as in the oaae of the 
oyater — a metamorphio stage in the development 
at which stage there is generally a very great 
mortality Academic researches on rearing manne 
ammals have however been made only on a small 
scale and additional difficulties anse when it is 
necessary to carry out experiments in a large 
volume of unchanged — but changing — water 

In recent years the Government Fisheries De 
partment has attacked the problem of the 
artificial production of oysters m the mussel pun 
fication tanks at Conway with vanable but prob 
ably greater success than has attended previous 
efforts The Government experiments were begun 
on empincal Imos in the }K)8t War penod but are 
now bemg continued on a scientific plan which 
IS takmg mto acount all the factors likely to 
affect a successful issue such as nature of the 
larval food constituents of the water enemies as 
well as temperature conditions ultimate success 
m obtammg falls of milbons of spat is probably 
only a question of time The recent recogmtion 
of the importance of the minor chomicaJ con 
stituents 1* of soa water especially m a stationary 
body of water has widened the scope of these 
experiments but at the same tune narrows down 
the possible unknown fact irs The problem is thus 
expanding beyond the province of the biologist 
and whether the original staff is big enough — even 
with hearty outside co operation — to press the 
mvestigation with vigour may be reasonably 
doubted 

The ori^al idea of these experiments was to 
dwcoyer whether oysters could be produced m bulk 
m tanks on a commercial scale Oysters have been 
produced m large quantities but the commercial 
as^t has not yet been sufficiently considered 
Muhons of oysters may be procuroil m tanks but 
unless a reasonable proportion are eventually put 
on the market at a profit the project is commercially 
unsound It is desirable therefore that a large 
scale commercial oxpenment should be earned out 
side by side with investigations mto the exact 
conditions for ensunng a large spatfall 

Artificial bATTSsiNO 

The success of continental cultivators in fatten 
mg oysters artificially leaves no doubt that the 
same process — if commercially desirable — could be 
earned out m England by supplymg a super 
abundance of diatoms in tanks or ponds Such 
oysters are however usually green gdled and are 
not favoured by the b nglish consumer so that the 
problem in artificial fattening m England would 
comprise also the production of a white fish 


Recent researches however indicate that a 
superabundance of diatoms and/or pendiamans 
might bo obtained m closed estuarme waters by 
artificially mamtaimng the sbght concentration of 
essential foodstuffs phosphates and mtrates neces 
sary for heavy crops of this planktonic vegetation 
Supplied with abundant food of this nature oysters 
would fatten naturally and with a mmimum of 
outlay on labour 

Rbsearch Problems 

The mam research problems m connexion with 
oyster culture are those concerned with increasing 
the stock of young individuals and with fattening 
oysters for the market While the artificial pro 
duction of young oysters may eventually be an 
assured commercial proposition it is possible that 
slight improvements m the methods of aecurmg 
oyster spat on the natural oyster beds may rival 
even successful artificial methods in the ultimate 
return on outlay ExTOnments on the treatment 
of shell cnltch before ^stribution in the sea and 
novel methods of catching spat m the sea are 
reasonable problems for rcsoareh 

The liaison between the oyster cultivator and the 
bishones Department is rendered difficult by the 
private or semi pnvate nature of most oyster 
fisheries but mutual benefit would imdoubtedly 
follow if a young Government oyster biologist were 
assigned the special duty of studying and con 
ducting contmuous researches on oyster culture 
and its problems m all parts of Great Britain The 
biologist would be able to help the practical man 
m everything relating to biology such as sex 
spawning development spatfall feeding exposure 
dangers etc and m return would learn a great 
deal about the bionomics of the oyster in its relation 
to culture the local problems m oyster culture 
and would eventually become a beneficent expert 
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Vitamin O and the Structure of Human Teeth 


TN a recent review in Nature (Vol 121 p 325 
1928) on the influence of diet upon the teeth 
reference was mode to the work of M Mellanby 
and her collaborators on the effect of diet on the 
structure of the teeth and on the mcidenoe of 
canes More recently the same author has brought 
fdMjMird evidence indicating a definite relation^p 
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between structure and the mcidence of canes and 
has also shown that it is possible to arrest the 
spread of this condition by suitable alterations in 
the diet (M Mellanby Bnt Dental Jour Deo 16, 
1927 M Mellanby and C L Pattison Bnt Med 
Jour vol u p 1079 1928) 

An analysis of the results obtained from the 



NATURE 


211 


Fbbbua&y 9 , 1929 ] 


nuqrosoopio examination of sections of deciduous 
teeth showed that only 372 out of 1036 sectioned 
were normal or nearly normal in structure 27 
per cent of these had oanous cavities , on the other 
hand, of the 664 which showed definite defects of 
structure, or hy^plasia, no less than 85 per cent 
were carious ^e relationship held with each 
individual type of tooth thus the incisors, which 
are usually the best calcified, showed the lowest 
incidence of canes, whilst the second molars, 
which are the worst calcified, were the most suscept 
ible A similar relationship between structure and 
canes was observed m the exammation of 206 
permanent teeth About 10 per cent of each of the 
different type of teeth appear^ to be exceptions to 
this relationship, a well calcified tooth showmg 
canes or vice versa Apart from the fact that some 
of these exceptions may be more apparent than real, 
since the classification of a tooth depends on the 
structure of the part not affected by canes, and 
this may be well calcified, the disease having com 
menced m the badly calcified portion, there is a 
further factor to be taken into account, the possible 
change in the resistance of the tooth after eruption 
Analysis of the structure of the secondary dentine 
formed in response to disease or inj ury showed that, 
in two thirds of these exceptions, the presence or 
absence of caries could be correlated with a poorly 
formed or a well calcified secondary dentine respect 
ively This Ijitter observation has a further im 
portance m that it indicates that the resistance of 
the teeth can be changed after eruption by vana 
tions in the degree of calcification of the newly- 
formed dentine one factor, and probably the most 
important, is the diet 

In previous investigations, Mellanby and Patti 
son have shown that diets favourable to calcifica 
tion limited the initiation and spread of caries in 
children and frequently caused a hardemng of 
teeth in which canes had started In these experi 
raonts the diets were improved by giving milk, 
eggs, and cod liver oil, thus supplying both vitamins 
A and D, or were made less satisfactory by mcreas 
mg the oatmeal content or cutting down the vita 
mm intake The present work was undertaken to 
see whether the good effect of cod liver oU, for 
example, was due to its vitamin A or vitamin D 
content it appears to show that vitamin D has a 
marked influence m preventing the spread of canes 
in children and m promoting its arrest, whilst 
vitamm A probably has no, or only a slight, 
effect 

The work desenbed deals with the influence of 
vitanun D, supplied m the form of irradiated 
crgosterol (1 to 4 c c radiostol solution daily) 
A group of 21 children was placed on a complete 
average diet, supplemented by the addition of the 
irradiated ergosterol the test lasted twenty eight 
weeks and the amount and extent and degree of 
hardness or softness of each canous area were 
noted m eaoh chdd at the beginning and end of the 
experiment The averse age of the children was 
less than six years The results obtained were 
somewhat better than m the previous tests and 
showed that the addition of the vitamm D had a 
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pronounced effect in preventing the imtiation of 
new carious foci, hmitmg the spread of the disease, 
and apparently arresting its progress in many cases 
Owing to the younger age of the children of this 
group, however, somewhat better results might be 
expected, smeo there is presumably less mterfi rence 
with the pulp tissue of the teeth by the natural 
processes of root absorption which occur at a later 
age 

When only the results obtained with children 
less than six years of age in the previous tests were 
compared with those of the present experiment, it 
was found that the radiostol supplement was only 
slightly more effective than the adition of cod hver 
oil, extra eggs, and milk to the diet Thus the 
average number of teeth per child showing initia 
tion or increase of canes was 1 0 and I 4 respectively 
in these two groups , on the diet containing little 
fat Holubio vitamins and additional oatmeal the 
figure was 5 0 teeth per child , whilst on a diet 
contaimng no oatmeal and only a moderate quantity 
of fat soluble vitamins it was 3 3 The average 
amount of hardemng or arrest of caries jier child 
was, in the four groups, 3 9, 3 7, 0 2, and 1 2 
respectively Put in another wav, the 21 children 
had 186 carious teeth at the beginning of the m 
vestigation 4 new points appeared during the 
experiment, 2 in one child 16 areas showed some 
spread of the disease, 4 being found again in one 
child, who was apparently given too little of the 
irradiated ergosterol In the majority of the te^h 
the soft and active canes was in course of arresb, 
or had actually been arrested, so far os cduld be 
asoertamed Microscopic examination of some of 
these teeth indicated that the process of healing 
was accompanied by the laying down of well 
calcified secondary dentine 

If these results can be confirmed in adults, they 
will be of great importance owing to the widespread 
prevalence of canes among civilised populations 
to-day In a recent review on the subject of the 
influence of diet upon the teeth, M Mellanby dis 
cusses the question whether the incidence of canes 
can lie explained by the nature of the diets con 
Burned, aud concludes that such may indeed bo the 
case {Phystol Reinews, vol 8, p 645 , 1928) The 
two factors which favour the development of 
caries are the consumption of largo quantities of 
cereals and the small intake of the foodstuffs 
which contain vitamin D, milk, butter, cheese, and 
eggs If an inadequate intake of this vitamin 
IS only a partial cause of the prevalence of 
caries, this deficiency must be very widespread 
amongst all grades of society in civilised nations 
to day 

It will be of great interest to see if the spreAd of 
caries can bo prevented by the administration of 
irradiated ergosterol in some form to adults if, 
as seems probable, this will be the case, then a 
simple method of preventing dental decay will be 
available and will be a great stimulus to an m 
creased consumption of milk and milk products, 
with further benehts to health and well being, or, 
for those who prefer it, the diet can be supple- 
mented by a synthetio vitamin D preparation 
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Obituary 


Sir W T Thisblton-Dvbb, KCMG 

W ILLIAM TURNER THISELTON DYER, 
son of Dr W G Thiaelton Dyer, was bom 
in WcBtrainster on July 28, 1843 At King’s 
College School, where his contemporanea included 
Prof Saintebury and the late Dr Henry Trimen, 
Dyer was first mathematical scholar as school 
boys Trimen and he were oompanions on botanical 
excursions near London Matnculating m the 
University of London, Dyer entered Kmg’s College, 
meaning, like Tnraen, to study medicme m 
Dyer’s case the intention only went far enough to 
qualify him for eventual admission to the Society 
of Apothecaries as a ‘ member by apprenticeship ’ 
At King’s College his contemporaries mcluded Sir 
Charles Lyall, whose participation m Dyer’s botani- 
cal pursuits made them conmanions in a vacation 
walkmg tour, and provided Lyall m after hfe with 
relaxation from the tasks of an Indian official and 
the studies of an Oriental scholar This friendship, 
and the fact that relatives of his father wore resident 
in Madras, while his maternal uncle, T A C Pirm- 
inger, author of the classic “ Manual of Gardenmgin 
India,” was a chaplain m Bengal, may have mduced 
the idea of an Indian career under which Dyer, at 
twenty, went up to Christ Church, Oxford, as a 
Junior Student whose mathematical aptitude and 
classical proficiency had left ummpaired his early 
botanical interests 

At Oxford, where Dyer took his degree in mathe- 
matics, any thoughts of an Indian career dis- 
appeared He came under the influence of Profs 
Rolleston and Daubeny , and formed intimate fnend 
ships with his contemporary Prof H N Moseley 
and their junior. Sir Ray Lankester, who migrated 
from Cambridge to Christ Church m 1866 His 
fnend Tnmen, who had graduated as M B London m 
1865, at once adopted a botanical career, and m 
1866, Dv or collaborated with him m the preparation 
of their ” Flora of Middlesex,” which was published 
m 1869 In 1867, Dyer obtamed a first class m the 
Oxford final Natural History School, and m 1868 
became professor of natural history m the Royal 
Agncultural C/ollege, Cirencester Here he found 
in Dr A H Church, professor of chemistry, a 
colleague on whom the influence of Daubeny 
had been marked Impressed by the Yale 
text book, “ How Crops Grow,” Dyer assisted 
Church to prepare an authonsed edition of Prof 
S H Johnson’s work, adapted to English con- 
ditions, which appeared m 1869 In 1870, Dyer 
graduated as B ^ London, and was apTOmted 
professor of botany m the Royal College of Science, 
Ireland Early m 1872 he was agam m London 
on Jan 17 he was aprainted professor of botany 
to the Rwal Horticultural Society, and assumed 
office on Feb 13 Two days later he was elected 
a fellow of the Lmnean Society 
While working for the Horticultural Society at 
Chiswick and South Kensington, Dyer gave assist- 
ance to the director of Kew, the delegates of the 
Clarendon Press, and the professor of biology m the 
Royal College of Science His work at Chiswick m- 
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eluded plant identification This entailed contact 
with Kew, and brought him an mvitation to assist 
in prepanng the “ Flora of British India,” the first 
part of which appeared in May 1872 By 1873, 
Dyer had descnWl the Indian species of six 
natural famihes of flowermg plants his contribu- 
tion, which mcludes an emendation of the “ Genera 
Plantarum ” of Bentham and Hooker, was issued 
m January 1874 The Clarendon Press had under- 
taken to publish an English edition of a ‘Text-book 
of Botany ’ by Prof Sachs Mr A W Bennett 
was employed to translate. Dyer was engaged to edit 
this work, which was published m 18^74 The 
transfer of the School of Mmea from Jermyn Street 
to South Kensington enabled Prof Huxley to 
imtiate his laboratory course of biological instruc 
tion Dyer became one of Huxley’s demonstrators, 
and was left to organise and conduct the botanical 
part of the course, which began on Jime 24, 1873, 
and was much appreciated m May 1874 he was 
elected to the Council of the Lmnean Society 

When Dr J D Hooker became director of Kew 
m 1865, the assistant directorship he had held 
durmg 1866-66 was suppressed In 1876 the 
assistant dnrectorship was revived Hooker was 
asked to select an meumbent That year Dyer 
began his share of Huxley’s course on Mar 6 
on June 16 he informed the Horticultural Society 
that ho had been appomted assistant director of 
Kew, and resigned their service Dyer’s duties 
under Hooker at Kew did not deprive Huxley of his 
help at South Kensington , m 1876, Dyer’s South 
Kensmgton course opened on June 24 , m 1880 it 
began on July 7 

Hooker assigned to Dyer, as assistant director, 
the conduct of the colonial activities of Kew almost 
the first of his tasks was to have histone conse- 
quences It was thanks to Dyer that m the autumn 
of 1876, Perademya received the young Htnea 
plants, the progeny of which now stocks the rubber 
plantations of Ceylon and Malaya It was Dyer 
who m 1880 sent his fnend Tnmen, then director 
of the Perademya garden, the selected vaneties of 
Cacao from Tnnidtd still grown in Ceylon When, 
m 1877, Dyer became Hooker’s son m law, he was 
given charge of a laboratory for onginal mv^ti- 
gation by workers of any nationahty, erected at 
Kew by a private donor in 1876 under Dyer’s 
management it became, m Amencan judgment, 
“ the best botamcal laboratory m Europe ” When, 
m 1882, another pnvate benefaction gave Kew a 
rock garden, its design and construction were en- 
trust^ to Dyer In 1880, Dyer’s work for Huxley 
at South Kensmgton secur^ his election to the 
Royal Society hw work for the Colomal Office was 
recognised by his being created C M G in 1882 In 
1884 he was again elwted to the CouncU of the 
Lmnean Society , m 1885, when Hooker retired, 
Dyer was appomted director of Kew 

As director Dyer at first experienced many 
colls on hiB time He served as vice president of 
the Linnean Bociety, 1885-87 , on the Council of 
the Royal Society, 1886-88 , as vice-president of the 
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Hortioultural Sooiety, 1887-89 , m a fellow of titie 
Univemty of London 1887-90 He now resolved 
to avoid such distraotionB from official duty carry 
ing luB resolution bo far as to decline nommation 
as president of the British Asaociation the only 
exception to his self imposed rule of 1890 was hts 
service as vice president of the Royal Sooiety m 
1896-07 This rule could not apply to official com 
mands he had served as a Royal Commissioner 
for the Melbourne Centennial Exhibition m 1888 
he served in the same capacity for the Pans Inter 
national Exhibition in 1900 and for the St Louis 
Exhibition in 1904 Nor did he declme service on 
committees appomted by the Royal and other 
societies to deal with specific matters of pubhc 
importance Perhaps his moat valuable work of 
tins kmd was that connected with the Chelsea 
Physio Garden As a member of the Corporatioi^ 
to which smce 167 1 the Chelsea Garden belonged 
and as durector of the younger sister mstitution that 
pubhc apathy m 1837 had placed m equal jeopardy 
Dyer took the initiative in the movement which in 
1899 saved the Chelsea Garden from impending 
destruction 

The intercourse between Kew and India of 1778- 
1815 was renewed when Kew became a national 
institution m 184 1 Though India Office councillors 
and secretaries were but rarely botanists like Dyer s 
friend Lyall they were usually acquamted with 
India and its peoples and could appreciate the 
beanng of the work at Kew on economic questions 
with which they were famdiar This intercourse 
Dyer maintained m 1892 he was created a C I E 
As assistant director Dyer had induced a similar 
appreciation of Kew at the Colomal Office whore 
personal knowledge of our many tropical posses 
sions was necessarily less general As director 
Dyer was now consulted as regards pohey The 
advice he gave was simple and effective From 
1887 onwards colonial administrators copied the 
course followed by the East India Company from 
1778 onwards Botanic stations were sot up under 
competent curators in direct correspondence with 
Kew to assist these stations Dyer in 1887 founded 
the Kew Bulletin The success of this pohey was 
explamed to the House of Commons by the Colomal 
Secretary on Aug 2 1898 in 1899 Dyer was 
created K C M G The satisfaction felt by overseas 
correspondentB of Kew was shared by Christ 
Church I^er was elected an honorary Senior 
Student But a sacrifice was exacted The 
assistant director of Kew Dr D Moms became 
Imperial Commissioner West Indian Agricultural 
Department history repeated itself the assist 
ant directorship agam fell mto abeyance 

Though it has l^n remarked that Dyer s success 
was largely due to his mtense feeling for the hving 
plant he realised that without » herbarium a 
botamc garden is hke a rudderless ship he 
desenbed the Dipterocarps of India for Hooker the 
year he oraanised the botamoal portion of Huxley s 
course Dyer saw the Kew herbeuium extended 
m 1877 and had to double it himself in 1902 As 
director he inhented the botanical survey of our 
overseas possesaons undertaken by the elder 
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Hooker at the request of Government A flora of 
South Africa begun m 1869 was suspended m 
1865 one of Australia begun m 1863 was com 
pleted m 1878 A flora of tropical Africa begun 
m 1868 was suspended in 1877 that of British 
India begun in 1872 was still m progress in 1885 
Dyer devoted the herbarium resources to furthering 
the Indian flora oidy with the end m sight did 
Dyer resume the flora of South Africa in 1896 
only when the Indian work was completed m 1897 
did he resume the flora of tropical Africa Dyer s 
competence as a descriptive bot&nist ma<le him a 
perfect editor abstaimng from personal contnbu 
tion to the text of either flora he was able to edit 
both 

Dyer obtained relief when he persuaded his 
friend Dr D H Scott to assume honorary 
keepership of the Jodrell laboratory which enabled 
him to reorgamse the museum collections to 
improve the lecture course for young gardeners 
and to convert into a corps the groups of uniformed 
attendants at Kew on whoso efficiency and courtesy 
the safety of the collections and the comfort of 
visitors depend With the interests of this corps he 
associated himself he made it a personal charge 
and wore the uniform of its inspector 

Dyers intense feeling for the hvmg plant 
was shown m 1887 when he provided an Alpmo 
house as an annex to the rock garden was appar 
ent m the energy with which he replaced outworn 
conservatonos and modernised plant houses strqg 
turally sound and was especially manifest m his 
work on the outdoor collections What” Dyer 
accomplished is best appreciated by those who 
realise that Kew owes to Sir William Hooker 
chrector 1841-65 its salient features such as the 
lake and the great vistas that it owes to Sir 
Joseph Hooker director 1865 86 the condition 
and arrangement of the collections of hardy trees 
and shrubs as well as the avenues in the arboretum 
and the paths m the pleasure grounds that make 
the collections accessible Dyer brought to bear 
on what his predecessors had provid^ the care 
and skill of an artist able to produce landscape 
effects that should be suave and ample Agam 
his method was sunple and his success striking 
Without any sacrifice of scientific mterest he gave 
access to the glades and laid open the informal 
vistas that mduce at Kew a sense of space and bnng 
mto view objects that attract attention 

In 1899 the wmter garden left unfimshed smce 
1862 was completed a Secretary of State indebted 
to Kew for scientific assistance h^ secured m 1894 
the review of a decision with which for a generation 
the pubhc department m charge of the gardens had 
concurred That department admirably qualified 
to admmister Kew as a place of public resort now 
strove to control the official correspondence of Kew 
as a scientific centre The difficulty as regards the 
department chiefly concerned was overcome when 
Dyer ml902 was appomted botamcal adviser to the 
Secretary of State for the Colomes To obviate its 
recurrence Kew was transferred m 1903 for admin 
istrativepurposestoanewdepartment sympathetic 
with the smentiflo activities of Kew, but without 
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expenence as regards places of public resort m 
1906, Dyer retir^ from Kew, but retained his 
Colonial Office appointment until 1906 
At Witcombe, m Gloucestershire, where Dyer 
now settled, ho took for a decade an active part in 
the busmess of the county, for which he became a 
justice of the peace In 1908 he was appomted the 
representative for the University of Oxford on the 
County Education Committee, and m 1909 became a 
member of the Court of the Umversity of Bristol 
On behalf of Kew he continued to edit the " Flora 
of Tropical Africa ” until 1913, and the ‘ Flora 
Caponsie ’ until it was complete Meanwhile at 
Oxford it had not been forgotten that Dyer was 
a scholar as well as a biologist, to whom, m both 
capacities, Daubeny had imparted his own keen 
mterest in the identity of classical plants Dyer 
undertook to assist those engaged m revismg the 
lexicon of Liddell and Scott In 1918, Dyer 
reviewed his obligations much as he had done in 
1890, and, as a result, resigned a position m the 
Royal Horticultural Society, to which he had been 
appomted when Hooker di^ m 1011 , relinquished 
the seat on the County Education Committee 
which he had occupied since 1908 , left the Athen 
seam, to which he was elected ‘ by the Committee ’ 
in 1886 , and retired from the Royal Society His 
work for the editors of the new Liddell and Scott 
had involveil much careful investigation from 
1916 until his death on Dec 23, 1928, Dyer’s 
time, when health permitted, was largely spent m 
contmuing his classical studies, and amassing 
material for a glossary of ancient plant names 
Transparent honesty of purpose and rigid accu 
racy of statement were, in the cose of Dyer, associ 
ated with clear viaion, firm decision, and prompt 
action Direct in speech and mcisivo m style. Ins 
intention could ne\er be mistaken To these 
quahties, which made him a wise adviser and a 
faithful fnend, were added a mine of knowledge and 
a width of culture that made social intercourse with 
him an mtellectual feast With these qualities, that 
were attractive, were associated two habits that, 
though only defects of his merits, at times inter 
fered with his influence as a man of affairs His 
instinctive dishke of ambiguity, which included 
aversion to any attempt at compromise of principle, 
mduced a habit of which he was conscious that 
endeared him to correspondents abroad, but wae 
disconcerting to colleagues m Great Britam The 
other habit, of which he was evidently unconscious, 
caused him to wound the susceptibilities of many 
of those whose views he found himself unable to 
accept To this latter habit may be attributed 
Dyer’s failure to find support for proposals that, 
when afterwards submitted by others, w ere accepted 
wnthout debate In his choice of men Dyer paid 
more regard to character, of which he was only a 
tolerable judge, than to capacity, in the assessment 
of which he was smgularly successful 

The type of botamcal teaching of which Dyer 
was the pioneer m Britain has induced an academic 
impression against which Dyer’s administrative 
activities were an eloquent though silent protest 
to that impression we owe the modification of his 
No 3093, VoL 123] 


colonial policy Dyer’s work for Kew will survive 
long after his precise share therem has been for- 
gotten Should it prove possible to make availalde 
5ie fruits of the labours of his later years, it may be 
that in these will be found an even greater clauu 
to grateful remembrance As it is, D^er has placed 
mankind under two important obhgations His 
manhood was given to teachmg science that the 
improvement of natural knowledge for use is a 
service as honourable as the improvement of 
natural knowledge for discovery he used the 
leisure of his later years m remuidmg letters that 
the mterest of science m the ‘ humanities ’ may be 
as great as that of scholarship Both ore lessons 
still badly needeil 

Thb story of Thiselton Dyer’s life as related 
above by another contributor is only half told if 
his wide knowledge of ancient botany and of 
classical hterature be not recorded and appraised , 
for besides being an eminent botamst and a hrst- 
classman of aSaiis, he was a scholar of wide reodmg 
and meticulous accuracy 

Sooner or later men eome back to what they 
loved as boys , and Dyer told mo once that 
Martyn s “ Georgicks ” hod been his favounte 
school book John Martyn, F R S , was professor 
of botany m Cambridge m the middle of the 
eighteenth century , his two books, one an edition 
of the “ Georgicks, ’ the other of the “ Buoolicks,” 
were school Ixioka for a hundred years, and it is a 
pity that they are used no more 'The very pictures 
in Martyn were delightful the ohve tree and the 
‘ hyacinth,’ the cervtUhee tgnobvle gramen beloved 
of bees, the Jlos in pratis cui nomen amello, the 
figure and description of Virgil’s plough, and the 
picture of the northern heavens with the Dragon 
winding like a nver between the Great and Little 
Bears — one remembers them all In the botamcal 
chapter which Dyer wrote for Sir John Sandys’ 
“ Companion to Latin Studies,” while nothing of 
moment is left out, yet Virgil always has the 
middle of the stage , and Martyn’s two books 
head the long bst of quoted authonties Dyer 
was always fond of old books, and liked (as he 
said) to “ take stock of the harvest of accurate 
and acute observation to be found in the writmgs 
of authors now almost fallen into oblivion, yet long 
recognised as classical ” He bought a Clarke’s 
Odyssey for half a crown when he was a schoolboy, 
m a small book shop, “ a mere open booth, m the 
purheus of Leicester Square ” , and he us^ it to 
the last, because it “ gave the comments of Eusta- 
thius, which no modern editor will look at ” 

Thiselton Dyer took his degree at Oxford in 
mathematics, a fact which I have not seen men- 
tioned , he was proud of it, and prouder still that 
he had been a pupil of Heniy Smith’s “ Is it not 
recorded ” (he says m one of his letters to me) “ in 
the preface to the Cambridge edition of his works ? 
Thai I think earned me more respect from L , r 
than he would have bestowed on what Augustine 
Burell called a ‘ mere botamst ’ ” 

Thiselton Dyer’s classical papers are few m 
number and represent imperfectly his vast stores 
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of knowledge Hla unnvalled knowledge of Greek 
plant names ke gave freely to the new edition of 
tiddell and Soott, regretting all the while that 
much useful and appropriate matter, the great 
mass of his accumulated notes, could find no place 
therem He knew, as many another scholar knows, 
that what we wanted was no mere Lexicon but a 
“ Thesaurus," and that England should have been 
rich and generous enough to let her scholars make 
one But Liddell and Scott held the field and 
“ queered the pitch,” he said , and though he loved 
the great book, all the more because it nailed from 
his own College, he spoke of it as “So and so’s 
dry as dust pemmican, — if you can conceive the 
similitude ” 

Apart from his contributions to the Jjoxicon and 
his two chapters m the Companions to Latin and 
Greek Studies, Thiselton Dyer’s chief writings on 
classical botany are found in the Journal of Philo 
logy, now dead, which flourished under the editor 
ship of Ingram Bywater and Henrv Jackson Dyer 
wrote at least three papers for that journal, these 
three including articles on about thirty “ Ancient 
Plant names,” all more or less obscure and difficult 
One of the smaller articles (by way of example) was 
on the « Aaeayi'os, a plant mentioneii by Theophrastus, 
which the old Liddell and Scott called “ a Boeotian 
marsh plant, prhaps mynca or sweet gale ” Dyer 
had no difficulty in showmg that it was not mynca, 
which moans tamansk, nor was it sweet gale, 
which 18 a northern plant unknown in Greece 
He showed m the end that the word were better 
wntten IX^ay^os, which is plain Greek for a marsh 
lambkin , and that Theophrastus’s plant was 
nothing but the common goat willow, Smix caprea, 
whose catkins country folk still call “ lambs’ tails ” 
Foramore elaborate essay take the one onAmomum, 
a very difficult word, wffich Thiselton Dyer traced 
up and down through an immense field of old Iitera 
ture He begins by showmg, from Theophrastus, 
how both Amomum and CaMamoraum came from 
India , and how when Pkny and Dioscondes call 
them natives of Media, Pontus, and Armenia, these 
are but the trade routes by which they came 
Phny’s Cardamomum is easily disposed of , it is 
the common Malabar Cardamom of the apothe 
canes Amomum is much more difficult , but 
Dyer shows how Pliny’s descnption of it as a shrub 
(frutex), growing on the mountains {moniuosus) , 
with its spiny inflorescence on a short stalk {palmt 
altitvdine) , with its scaly leaves or bracts “ like 
those of a Pomegranate,” which soon turn dry and 
bnttle (postenus fragile), and need to bo ^ntly 
handled and kept together {mampulattm Jeniter 
compont), — how all this talhes word for word with 
the Nepaul Cardamom (A subvlatum) of the Hima 
layan slopes, still used in India as a cheap substitute 
for the real thing He then discovers the very 
same identification in the rare " Commentatio de 
Amomo ” of Nioolo Maragna, a Veronese physician, 
whom Caspar Bauhin quotes in his “Pinax ” Lastly, 
he proceeds to discuss, carefully and patiently, the 
uncertain source and difficult etymology of the word 

No busy and laborious man ever finmes his life's 
work, no good man reaps all the harvest he has 
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sown But it IS earnestly to be hoped that what 
Thiselton Dyer has left behind, ungamered and un- 
published, may see thehghtof day Just eight years 
ago he wrote me ‘ I have projected a Glossary [of 
classical Plant names], and the Clarendon ftess 
profess to bo willing to pnnt it I have the whole 
thing in shps, and I go on annotatmg But 

whether with impaired health I shall be able to 
accomplish a fair copy for the pruiter is a problem ” 
A sympathetic and friendly biographer said the 
other day that Thiselton Dyer would be “ remem- 
bered as a great botanical admimstrator ” Even 
such qualities as he possessed and such services as he 
rendered in this capacity will, I think, prove less 
memorable than the scholar s task which was the 
pastime of his busy life and the occupation of his 
later years D W T 

Dr S J Mauchly 

Sebastian Jacob Mauchly, physuist with the 
Department of Terrestrial Magnetism of the Car 
negie Institution of Washington smee 1914, died on 
Dec 24, at his home m Chevy Chase, Maryland, 
after a long illness Dr Mauchly, who was fifty 
years of age, specialised in terrestnal electncity, and 
as chief of the Section of Terrestrial Electricity of 
the Department was resiKuisible for the deiolop 
ment and improvement of many instruments for 
observmg the electric elements at field and ob 
servatory stations He made numerous valuabla 
contributions to this branch of science and was th* 
first to direct attention to the apparent universal 
twenty four hour term in the diurnal variation of 
the earth s electric field This fundamental result 
was deduced by him largely from his discussions of 
the work at sea by the Carnegie, and he Inter corro 
borated this conclusion by extensive mvestigations 
of results at land stations over the entire globe 
He was also chief of the solar ofhpse expedition of 
the Carnegie Institution of Washington to Lakm, 
Kansas, in 1918, and co author of Vol 5 of Re 
searches of the Department of Terrestrial Mag- 
netism, 1626 

Dr Mauchly received his educational trauung 
at the University of Cmcmnati, where in the De 
partment of Physics he took the degree of A B in 
1911, and as Hanna research fellow, that of Ph D 
m 1913 He was a fellow of the American Physical 
Society and the American Association for the Ad 
vancement of Science, and a member of the 
Amencan Geophysical Umon, International Geo 
physical Union, Washington Academy of Sciences 
(serving on the board of editors of the Journal, 
1925-26), and of the Washmgton Philosophical 
Society (recording secretary 1919-21) 


We regret to announce the followmg deaths 
Mr Bernard Coventry, C I E , first director and 
pnnoipal of the Agricultural Research Institute and 
College, Pusa, Behar, on Jan. 26, aged sixty mne years 
Prof Johannes von Knee, of Freiburg im Breisgau, 
the distinguished physiologist and editor of the tmrd 
German edition of HelmholtB’s ‘ Physiological Optics,” 
on Dec 30, aged seventy five years 
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News and Views. 


SiB Alfked EwiNa’s intimation that he desiree to 
retire from the pnncipalship of the University of Edm 
bui^h on Sept 30 came as a great surprise to his ool 
leagues He refers m his letter to the University Court 
to the fact that in a few weeks he will be seventy four 
years of age, but his fnends hai e noted no sign of fail 
ing in hia wide scientiOc outlook or in his grasp of the 
business of the University Since 1916, when Sir 
Alfred was offered and accepted the pnncipalship m 
succession to the late Sir William Turner, the Univer 
sity has expanded greatly — thirteen new chairs liave 
been founded Especially noteworthy is the acrjuisi 
tion of a site of 1 13 acres on the southern edge of the 
city, on which nowatand the departments of chemistry 
and geology, and on which the new departments of 
zoology and animal breeding are in course of erection 
Other extensions include the purchase of premises near 
the Old College for English and modem languages, the 
reconstruction of the Department of Surgery and the 
building of a laboratory for clinical medicine at the 
Royal Infirmary Early in his tenure of office Sir 
Alfred successfully earned through the negotiations 
which resulted in the admission of women to full 
pnvileges as students m the Faculty of Medicine, and 
later he brought into closer co operation with the Um 
versity the Training College for Teachers and the 
Edinburgh and East of Scotland College of Agnculture, 
the hetuls of which are professors in the University 
Sir Alfred has shown himself throughout to be a man 
of great eneigy and resource He hos never spared 
himself when he could serve the University, and he has 
done much to bring about a better understanding be 
tween the Univeisity and the city It was entirely 
fitting, therefore, that at a meeting of the Lord Pro 
vost’s Committee, held on the day on which Sir 
Alfred’s resignation was announced, it was unani 
mously resolved to recommend that the freedom of the 
city be conferred upon him 

Thb paper read by Mr G Fletcher at the Royal 
Society of Arts on Wednesday, Jan 30, on the Shan 
non hydro electric scheme, attracted a very large 
audience It will be remembered that four years ago 
the Irish Free State decided to imdertake an ambitious 
scheme for supplying hydro electric power to Ireland 
The scheme was devised by an eminent firm of German 
electrical engineers, and after being slightly modified 
by a committee of four continental experts, who ^nt 
a few weeks making a local study of the problem, was 
adopted, the whole undertaking being at the expense 
of the Government Provision was made not only for 
the existing needs of a large part of the country, but 
also for the needs of industries which it is hoped will be 
established when jiower is available Next October 
the first stage of the scheme is to be completed, the 
expense up to this stage being about five nulhon 
pouncUl 

Thsbe are about 1 30 towns and villages m the area of 
supply of the Shannon hydro electric scheme which 
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have not an eleotno supply It is proposed to charge 
consumers on the basis of 2(2 per umt and an addi 
tional charge varying from M to half a crown per 
week, depending on their Poor law valuation For 
small houses the wiring will be done on the hire pur 
chase system, a fixed weekly charge being made until 
the cost has been refunded Public institutions and 
factories will bo charged 6d per unit for lighting As 
Dublin has a very active and efficient municipal supply 
by steam generating plant, it is difficult to see how it 
can benefit from the Shannon scheme The annual 
cost of the interest and the power losses m the ‘ gnd ’ 
to Dublm from the Shannon power house will be very 
appreciable Whilst it is easy to criticise the scheme 
from the business point of view, the new power station 
when finished will be a valuable asset Every effort 
must be made to attract industries requiring electno 
jxiwer to Ireland The danger lies m political pressure 
leading to a rapid expansion of the gnd unjustified 
by the demand and to the scrapping of profitable steam 
undertakings 

A NUMBER of papers dealing with band spectra have 
appeared recently m the Proceedtnga of iho Royal 
Society Following on tlie investigations of Lord 
Rayleigh on mercury, and of Prof W E Curtis and 
Dr Jevons on hehum, and of Sir Robert Robertson on 
ammonia, phosphine, and arsme, to mention only a 
few of the more important that were pubhshed last 
year, there is now a group of six communications by 
various authors in the first number of the Proceedtnga 
for 1929 One of these, by Dr Kapuscinski and Miss 
Eymers, on intensity measurements in the secondary 
spectrum of hydrogen, is purely descriptive, although 
It constitutes a valuable appendix to the wave length 
tables of this spectrum which were recently issued 
from Bonn, and provides rich material for its further 
analysis The other papers all deal with problems of 
molecular structure, and include independent oontri 
butions by Dr R C Johnson and Dr Jevons on the 
spectra of cortam fluorides, a paper by F A Jenkins 
and H A de Lazio on the celebrated bands of siboon 
nitride, and one by J M Walter and 8 Barratt on the 
band spectra associated with the vapours of zinc, 
cadmium, and mercury 

The main interest of band spectra appears now to 
have shifted to the problems which have been raised 
by the new zneohanios, and to the elucidation of the 
nature of the eleotroiuo transitions involved m the 
production of bands m the visible and ultra violet 
regions In oases where a definite decision is possible, 
the new quantum theory, here as elsewhere, prediots 
results which are in better agreement with experiment 
than those which would follow from the older quantum 
theory , m the matter of electronic energy levels^there 
can also be little doubt that the theories which are 
being developed by Dr Hund in Germany and by 
Prof Mulbken m America, to which several referenoei) 
have been made m Natoeb, are essentially correct, 
although there still remains a great deal to be done in 
this connexion It is unfortunate that very many 
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aubstAnoefl whiofa give nso to wrfl-developed beod- 
speotia oannot be isolated as ohemioal individuals , 
there seems to be no immediate proqpeot of obtaining 
moleoular helium outside of a discharge tube, for 
example, and even the fluorides which were mentioned 
above are probably chemically unstable or unimpor 
tent compounds Hydrogen and carbon monoxide 
are two notable exceptions inter alia, and in such oases 
identity of the molecular constants deduced from the 
band spectra and from physioo chemical data respec- 
tively provides a valuable test of the theoretical 
mterpretations of both sets of measurements 

Cablb advices from the Camegxe after her arrival 
at Callao on Jan 14 stale that on Jan 8 a now 
submanne ndge, which has been named Memam 
Ridge, was discovered At the pomt of crossing, 
Mernam Ridge is ten rmles wide and rises 3000 metres 
above the 4000 metre depth on either side The top 
of the ridge, m lat 24“ 67' S , long 82“ 16' W , is at 
1168 metres, this value being checked by three 
sounding methods, namely, some, wire, and thermo 
meter, to within 20 metres When 60 miles west of 
Callao, the surface temperature, which had been 
21 6“ C , dropped to 19“ C and remained at that value 
imtil arrival at Callao Captain Ault’s report shows 
that the activities m the various observational 
programmes are being successfully contmued, the 
work between Easter Island and Callao (Deo 12. 
1028-Jan 14, 1029) including 38 declination stations, 
IS honzontal intensity and inclination stations, 17 
oceanographic stations, 72 some depth stations, 12 
pilot balloon flights, 26 complete photographic 24 hour 
potential gradient lecords, 4 24 hour senes of other at 
mosphenc-electnc observations, 20 biological stations, 
6 evaporation series The vessel was expected to leave 
Callao about Feb 3 en route to Papeete, Tahiti, Society 
Islands, where she is due to arrive early m March 
Pbior to the War, all the medical schools of the 
Umversity of London (with the exception of the 
London School of Medicine for Women) were re 
stneted to men, but it will be remembered that during 
the War seven of the schools admitted women in 
addition These facilities for women were withdrawn 
a short tune ago, except in the case of University 
College Hospital, which still admits a limited quota 
The action of the authonties of the medical schools 
aroused considerable discussion, and a Conunittee 
was appomted by the Senate of the University of 
London “ to consider the question of the Lunitations 
placed upon the Medical Education of Women Under 
graduates ” According to the report whioh has 
just been issued, it is considered that the facilities 
m London for pre ehnusal instruction of women are 
ample, and it is only the withdrawal of those for 
clxnvsal instruction which has given nse to the present 
inquiry The Committee thinks that there is no vahd 
argument against tiie provision of oo education, but 
that 00 education to be suooessful must be voluntary 
No countenance is therefore given to the suggestion 
which has been made that the University should 
enforce a policy of oo education upon the medical 
(and other) schools by withdrawal of reoogmtion or 
other means Such a poUoy, to be logical, would 
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have to bo apphed aU round, and this would force 
men upon women's colleges, and men upon the London 
School of Medicine for Women I Nor does it seem 
desirable that co education should be universal in 
the medical schools of London, for such a policy might 
result that m some schools there would bo only a very 
small number of women — possibly only one woman — 
which on various grounds is highly undesirable The 
Committee recommends, therefore, and the Senate 
has given general approval, that its report be com 
mumcated to the schools in the Faculty of Medicim , 
and that the vice chanrellor be requested to invite 
them to consider the possibility of admitting a quota 
of women students in the future 

Tmk Joint Expedition of the Percy Sladon Memoiial 
Fund and the American School of Prehistoric Research, 
which has recently been investigating caves in the 
Sulainiani distnet of north oast Iraq, has discovered 
Palasolithic remains in two of the sites in which sound 
mgs were made A small cave near 2Sarzi, about 30 
miles north-west of Sulaimani, which was excavatetl 
completely, yielded an abundant late Upper Paleeo 
hthic industry which has marked affinities with the 
Upper Aungnacian of Central Europe and of the 
Orotte des Enfants at Mentone The presence of 
Tardenoisian microhths m the upper part of the de 
posit shows that this mdustry, although typologically 
Aungnacian, represents the final development of the 
Upper Paleohthic in a region into which the Magda 
leiuan never penetrated The second Paleolithic ait% 
discovered was near Hasar Merd, 10 miles due wpst of 
Sulaiinsni A large cave known locally as the ‘ Dark 
Cave ’ (Aahkot » Tank) contained Moustenan hearths 
three metres m thickness, underlying a mixed layer 
with pottery of various ages The Moustenan industry 
18 true to type, and contains no elements that are not 
already well known m the Moustenan of Europe It 
18 marked by an abundance of well made points and a 
relative scarcity of side scrapers Owing to its size the 
‘ Dark Cave ’ could only be partially excavated, but 
It IS hoped that the American School of Prehistono 
Research will be able to complete the work next 
season These ere the first recorded Paheolithic finds 
in southern Kurdistan, but there is no doubt that the 
whole area is rich m promise, and the comparatively 
settled state of the country sliould now make it piossible 
to carry on work m this region, which for many years 
has been practically closed to Europeans 

The executive committee of tho Cambridge Preser 
vation Society, which was formed in March of last year, 
hes published a short statement of a particular part of 
Its work dunng the past year It was felt that at all 
costs the pleasant road to Madmgley, the view from 
Madingley Hill and the approach to Coton village by 
the footpath should be secured Fmding that the nsk 
was acute, it was decided to use whatever funds were 
available to this end Assisted by Col ffennell of 
Whytham, near Oxford, Prof Trevelyan, and other 
benefactors, the Society was enabled to purchase for 
£22,300 about 380 acres of land, mcluding the south 
side of Madingley Bill The danger to a most beloved 
part of the oountirside west of Cambridge has thus 
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been averted for the time, but by the acquisition of 
this land the Society hew incurred a considerable debt 
The generous benefactors who have lent money must 
be repaid, and it is certain that further help will be 
required The Society intends, however, to postpone 
to a later date any public appeal for funds in order not 
to interfere with the efforts of the University to raise 
money for meeting the conditions of the recent bene 
faction from the Inlemational Education Board 

Among the many scientihc investigations being 
made into food storage and preservation are those 
1 plating to the handling 8uid carnage of fruits to Great 
Bn tain fiom various [larts of the Empire, and every 
fruiterer s shop in London is evidence of the value of 
those investigations Few people, however, realise the 
extent of our fresh fruit trade with Australia and South 
Africa, the latter of which exports annually 27,000 
tons of soft fruits such as grajies pears, and [leaches, 
and 46,000 tons of citrus fruit, principally oranges 
A few years back, such fruits were placed directly in 
the refrigerated holds of ships and much waste occurred 
To day, all the fruit is prc cooled before shipment, and 
Engineering for Jan 25 contains a descnption of the 
buildings and methods iiseil at Cape Town for this 
purpose Fruit on arrival by tiam is run into a large 
insulated air lock, unloaded on to standard size 
trolleys and then electrically hoisted and traversed 
into coolmg chambers, of which there are 72, each 
cafiahle of holding 12 tiolleys Soft summer fnuts 
such as grajies and peaches are then cooled from 90° 
to 34° P , while winter fruits have to be cooled from 
a temperature of about 60° to 40° F In shipping, 
the trolleys are run out and hoisted directly aboard 
Many problems of construction, refrigeration, and 
insulation were involved in the design of the building 
and machinery, the consulting engineer for which 
was Ml E A Griffiths, physicist to the South African 
Government 

Sir Wiu iam Braoo delivered the first of a course of 
three lectures at the Royal Institution on The Early 
History of X Rays ’ on Jan 31 Sii William stated 
that no scientific discovery before or since that of 
Rfintgen in 1806 has excited such immediate or uni 
versal interest The effect was all the greater because 
scientific workers everywhere were able to repeat the 
expenment without difficulty From a scientific pioint 
of view the new departure was equally remarkable As 
Maxwell pointed out long ago, the problem of the re 
lation between electricity and matter was more likely 
to receive explanation from the study of the electnc 
spark than m any other way, but the key had not been 
found in 1806 ROntgen’s discovery to increased the 
facilities for expenment, and was so suggestive of the 
directions m which to move, that the world was soon 
led to the recognition of the electron at the all import 
ant factor Before 1896 the wealth of experimental 
results lacked oo ordination The work of Faraday 
had shown that molecules in a hquid were broken into 
parts of which some carrying negative eleotrioity 
moved towards the negative and others towards the 
positive pole But the puzzle was as to why it was 
so easy to send the current through the hqiud and so 
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difficult to send it through a gas Yet m certain oir- 
oumatanoes, such as heatmg by a flame or the action 
of ultra violet light, a gas could be made to conduct 
quite well It bwame clear that the molecules of the 
gas must be broken before the electricity could pass^ 
]ust as in a liquid The knowledge of the fact that the 
atom was not the unchangeable entity which it had 
been assumed to be, and that an electron could be tom 
from it and become free to move and shatter other 
atoms, was still hidden from the experimenter, and 
It was this which caused all his results to lack cohesion 
But he could at once appreciate the new discovery 
and move on towards the explanations that were forth 
coming almost immediately 

At a meeting of the Newcomen Society on Jan 23, 
Mr Rhys Jenkin read a paper entitled “A Chapter in 
the History of the Water Supply of London,” in which 
he dealt mainly with the pumping ap[>aratua erected 
by Sir Edward Ford on the banks of the Thames a 
little to the east of Somerset House Ford, who was 
bom in 1605 and died in 1670, was a royahst soldier 
of good family and married the sister of Ireton, son 
m law of Cromwell During the Commonwealth he 
turned his attention to practical invention, and ip 
1666 was granted a patent for a pumping apparatus 
The patent is not merely of interest m the history of 
mechanics, but also it was one of only about a dozen 
such patents granted by Cromwell, and it is the only 
one tho enrolment of which is to be found at the 
Public Record Office The machinery, which was 
horse woiked, was in a tower and, according to the 
description contained in the Journal des Voyage* de 
Monneur de Conconyt, published in 1666, it con 
sisted of four suction pumps m senes worketl by levers 
and rods moved by a cam wheel turned by the horses 
The tower is shown in a contemporary plan of the 
distnot by Hollar Ford’s pumping engine was one 
of several which were erected on the Thames between 
Chelsea and Wappmg m the seventeenth century 
Fartkulabs of Amenca's longest railway tunnel 
were recently given in a Daily Science New* BuUehn 
published by Science Service, Washington, D C Tho 
tunnel is on the Great Northern Railway, and pierces 
the Cascade Range of mountains about a hundred 
miles east of Seattle Up to now, the longest railway 
tunnel in America was the Moffatt tunnel in Colorado, 
6 11 miles long The Cascade tunnel is 8 miles long, 
and IS said to be exceeded m length by only the St 
Oothard, Simplon, Loetschberg, andMt Cams tunnels 
through the Alps Another very long tunnel, however, 
IS the Apennme Tunnel on the Apuhan Aqueduct in 
southern Italy This is about 9i miles long In con 
stractmg the Cascade tunnel, advantage was taken of 
the existence of a deep valley over the projected hne, 
and from this a shaft more than 600 feet deep was 
sunk From this shaft auxihary tunnels were bored 
east and west, and these again were used to give access 
to several working faces m the mam tunnel By this 
means, progress was so rapd that the work was 
earned through m three years The tunnel was op«i 
for traffic on Jan 12, trams being worked through by 
powerful electnc locomotives supphed with current st 
11,000 volts 
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Aocordino to the Report of the Building Research 
Board for the year 1927 (London H M Stationery 
Office, 3« net), which has recently appeared, the 
staff of the Board at the end of the year was HI, 
and committees on weathering, on structures an<i on 
acoustics, assist the Board The work in progress 
deals with weathering, building materials, cements, 
plasters, asphalts, with wind pressure and vibrations, 
and with heatmg, ventilation, and acoustics of build 
mgs The sulphuno acid from coal fires appears to 
be greatly responsible for weathering, and capillary 
effects for the decay of sanilstone in the vicinity of 
limestone Thermal stresses due to unequal tempera 
ture or to freezmg cause spalling Washing a surface 
at intervals and plMtic repairs with oxychlonde cement 
retanl decay The tests of structures show that their 
strength cannot be predicted from that of the bricks 
of which they are composed Although results of 
such importance as these are being obtamed and are 
made public by reports and by articles in the technical 
and the daily Press, the Board feels that full advantage 
18 not being taken of the information by the industry 
Closer CO operation between the Boai^ and the in 
dustry is much to be desired 

The nature of the work done by research associa 
tions does not as a rule lesid to immediate and 
sensational achievements It does, however, often 
load to considerable improvements m manufacture and 
consequent reductions of price To take a concrete 
case, the Bntish Electiioal and Alhed Industries 
Research Association, which has just issued its eighth 
annual report, points out that its researches on cables 
have led to very appreciable economies being effected 
in the distribution of electrical energy The consumer 
gets part of this saving as the price of supply is re- 
duced Similarly, the researches on the properties of 
steam which Prof H L Callendar earned out for the 
Association will probably result in improvements in 
the manufacture of steam turbines, and again the public 
will get piut of the benefit The Association spent 
last year £25,000, of which the Government oontn 
buted £7200 This grant will rapidly dimmish as the 
end of the second five years of the existence of the 
Association approaches, and it is necessary to take 
immediate action At present the manufactunng 
section of the mdustry provides the larger part of the 
cost and eighty per cent of the personnel of the 
numerous teohmoal committees It has been pointed 
out that if every consumer of electrical energy con 
tnbuted one farthing for each pound paid for electrical 
energy consumed, then the sum provided would pay 
for the whole annual cost of the researches of the 
Association, and the consumer would doubtless reap 
the benefit We are afraid, however, the procedure 
underlying this suggestion could not be generalised 
and apphed to researches in other directions It 
would, therefore, even if it were equitable, be im 
possible to put directly into practice 

Two recent commumoations, one to the Manchester 
Literary and Philosophical Society, by Mr H Qamett, 
and another to the International Photographic Con- 
ference, have directed attention to the work of John 
Benjamin Dancer, one of that numerous class of 
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soientifio worthies whose names remain almost un 
known, while their work is the property of all Who, 
for example, knows that Dancer was the inventor 
of the porous earthen pot used m milhons of 
‘ wot ’ batteries T Who remembers that he devised 
the spring contact breaker or current mtornipter 
ongmally applieil to the induction coil, and still 
emjiloyed m almost the same form in every electric 
bell throughout the world ? He was also the inventor 
of the minute photographs on glass which attracted 
attention at one time , he was one of the earliest 
workers on the form of photography introduced by 
Daguerre , and he experimented on the electro deposi 
tion of copper Another of his inventions was the 
binocular stereoscopic camera, the original example 
of which IB preserve!! at Manchester and was desenbed 
to the International Photographic Conference last 
summer Like his father and grandfather, an optician 
by calling. Dancer made all the apparatus used by 
Joule m his classical experiments on the mechanical 
theory of heat Bom in London in 1812, he died in 
straitened circumstances in Manchester on Nov 22, 
1887, having for many years been blind 
The Royal Cornwall Polytechnic Society was 
founded m 1833 at the suggestion of Miss Anna Mana 
Fox, its first purpose being to encourage a number of 
clever workmen who spent their spare time in con 
structing models and devising inventions It sot 
itself to provide technical education, hnd to enoourage 
industry and ingenuity m a community distinguish^ 
for its mechanical skill, as well as to finance a^ 
invention likely to benefit local industries, ^rticu 
larly mining The short history of the Society, 
which 18 included m the annual report for 1927, 
shows how the meetings became a recognised centre 
for the exhibition and demonstration of now in 
ventions, some of which have become of world wide 
renown and usefulness, such as Were Fox’s dipping 
needle deflector, Nobel’s nitro glyoenno, and Loam’s 
man engine Even more generally important have 
been the Society’s educational efforts Evenmg 
classes m mming subjects, a science school at Fal 
mouth, and classes in connexion with South Kensing 
ton examinations, all owe their ongm to its foresight 
and energy The reports of 1927 and 1928 (vol 6, 
pts 1 and 2) show ttiat the arts and crafts are still 
being encouraged by extensive pnze schemes m con 
nexion with the annual exlubition and special school 
work In addition to their formal records, the 
reports also contain notes on eminent Cormshmen, 
and original articles on “ Ancient Mining in Com 
wall,” French war pnsoners in Cornwall, and the 
“China Clay Industry,’’ as well as an address by 
Lord Gainford on “ The Progress of Broadcasting ” 
Two articles of special biological interest m the 
December Swntifio Monthly are Prof Chas Q 
Rogers’ “ Physiological Evidences of Evolution and 
Animal Relationship,” and Prof Theodore Kor 
ptoyi’s “ Transplantation of Organs ” In the former 
18 discussed the possible evolutionary significanoe of 
the osmotic pressure of body fluids, their composition, 
and the relationship between their hydrogen ion con 
oeotration uid that of sea water , blood coagulation 
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«nd blood reaotions , ohemioal actions and regula> 
tions m living bodies , excretion, reproduction, and 
death The discussion suggests many physiological 
lines along which further investigation might well 
lead to biological conclusions of general importance 
Prof KorjiAnyi’s article describes the wonderful 
success which attended his efforts to transplant 
organs, such as amphibian and mammal eyes, the 
testis and spleen of amphibians, the spleen of rats, 
from their original connexions to entirely novel 
positions Even amongst mammalia he has found 
that m its own proper situation a transplanted eye 
may regenerate the optic nerve and regain a power of 

Tub Ossolmski Institute at Leopol (Lwow), m Pohsh 
Qahcia, has recently celebrated its centenary The 
founder died in 1826, his library arrived at Leopol in 
1827 The Institute has lieen an irrerlucible bastion 
of Polish culture and intellectual life during a tragic 
century The umon of Polish learned societies m 
Leopol now presents a Bulletin (in French) describing 
their activities during 1925 and 1026 There are some 
thirty associated societies grouped in umons round 
the six Polish umversities Intellectual hfe is just 
emerging from wai time depressions Books in Polish 
are a diflBculty exaggerated by high coats of prmting, 
import taxes on pafier, lack of modem printing 
machinery, and ^e discouragement of publishers who 
find only a restricted market The suggestion is made 
that publishers might agree not to publish competitive 
Bcientiflo books with similar contents, also to prepare 
a programme of educational text books Co operation 
with foreign countries is welcomed , scientific pub 
lioations have been sent to Tokyo and received from 
America, but on the whole it has proved easier to 
exchange penodioals than personal visits Visitors 
to Polcmd will find the 94 pages of this Bulletin a 
useful vade - mecum as a guide to persons and 
institutions 

Thk Registrar General has issued the provisional 
figures of the birth and death rates and infantile 
mortahty during 1928 for England and Wales The 
birth and death rates are resjiectivoly 10 7 and 117 
per 1900 population, and the mfantUe mortahty is 
66 deaths under one year per 1000 live births The 
birth rate is 0 1 per 1000 above that of 1927, and the 
death rate is 0 6 per 1000 below that of 1927, and only 

0 1 per 1000 above the lowest recorded ( 1923 and 1926) 
The infantile mortahty rate is the lowest on record, 

4 per 1000 births below that of 1923 

Dr J a V Butler, lecturer m physical chemistry 
in the University ol Edinburgh, has been awarded 
the Meldola Medal of the Institute of Chemistry for 
his pubhshed work on the modem theory of conduct 

1 ng solutions The Meldola Medal is awaided annually 
to the ohermst whose pubhshed chemical work shows 
the most promise, and is brought to the notice of the 
admimstraton during the year ending Deo 31, prior 
to the award The recipient must be a British subject 
of not more thfui thirty years of age at the time of the 
completion of the work 
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It is announced m Science that Dr Oliver Buuom, 
head of the department of obemieal research of Parke, 
Davis and Company, formerly professor of organic 
chemistry in the University of Ilhnois, has been 
awarded the prize of 1000 dollars of the Amenoan 
Association for the Advancement of Science The 
prize 18 awarded eaoh year for a notable contribution 
to science presented at the annual meeting of the 
association and the associated scientific societies 
Dr Kamm’s paper, presented before the section of 
chemistry at the recent New York meeting of the 
Association, was entitled “ Hormones from the Pitui- 
tary Glands ” 

Aocohdino to the Times of Jan 31, Signor Mussolini 
has presented to Switzerland a part of the scientific 
manuscripts of Albrecht von Haller, which were 
depositeii at the Brera Library in Milan, and in the 
University of Pavia Haller has sometimes been 
called the father of modem physiology Bom at 
Berne on Oct 16,1708,asa boy he acqmred knowledge 
with ease, and as a man displayed immense industry 
and unusual versatility His medical studies were 
prosecuted at Tubingen and at Leyden, where he 
came under the influence of Boerhaave He practised 
for a time m his native town, and from 1736 until 
1763 was professor of anatomy and botany at 
Gottingen Returning to Berne, he there compiled 
his “ Elementa Physiologie ” and other works, took 
I>art m pubhc affairs, and corresponded with eminent 
men in all parts of the world He died at Berne on 
Dec 12, 1777 

At the recent annual meeting of the Botanical 
Society of Amenca, held in New York City, tlie follow- 
ing were elected as Corresponding Members Prof 
C H M Flahaull, professor of botany in the University 
of Montpellier , Dr D H Scott, lately honorary 
keeper of the Jodrell Laboratory, Royal Botamo 
Ganlenn, Kew , John I Briquet, director of the 
Botanic Gardens, Geneva , and Alexander Zahlbruck- 
ner, director of the botanical section of the Natural 
History Museum, Vienna The following were elected 
officers for the Society President, Dr Margaret C 
Ferguson, Wellesley College , Ftc« President, Dr 
L W Sharp, Cornell University 

In our issue of Aug 18, 1928, p 261, reference was 
made to a ‘ record ’ low barometno pressure of 
666 1 mm (886 8 milhhars) during a typhoon It 
should have been stated that the observation was 
made on Aug 18, 1927 

The Leiceater Museum, Art OdUery, and Library 
Bulletin, a quarterly leaflet of about eight pages, is a 
useful means of keeping touch between the pubhc and 
the institutions The January number contains a 
select list of recent additions to the Library, but none 
of them, out of about a hundred serious volumes on 
science, art, and philosophy, deals with biological 
Boienoe The special exhibition illustrating “ Sport m 
the Midlands,” from contemporary paintings, draw- 
ings, and prmts of the last two oentunes, proved to be 
a great success 
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Tta Muuatty of Health haa uaued to aamtary I at the Chelsea School of Pharmacy — The Principal 


autiiorlties a Oxroular (No 955) directing attention to 
the rapid spread of influenza reported from the United 
States and Canada, and bringing to the notice of 
local authorities the Memorandum on Influenza issued 
in 1027 (Memo 2/Med ) This memorandum reviews 
the 1018-10 epidemic, discusses the bacteriology of 
the disease and mode of infection, and describes 
measures of personal protection and precautions when 
attacked, and outlines the action to be taken by 
sanitary authorities to combat influenza outbreaks 
According to a recent Daily Science News Bulletin, 
issued by Science Service of Washington D C , more 
than a million oases of influenza occurred in the 
Umted States before Christmas, but the epidemic is 
now subsiding 

Appucations are invited for the followmg appoint 
ments, on or before the dates mentioned — A county 
hbranan imder the Leicestershire ( otmty Council— 
The Director of Education County Education Office, 
Leicestei (Feb 16) A live stock officer under the 
Mimstry of Agnculture and Fishones— The Secretary, 
Ministry of Agnculture and Fishenes 10 Whitehall 
Place S W 1 (Feb 18) An assistant chemist under the 
Northern Coke Research Committee — Prof Bnsooe, 
Armstrong College, Newcastle upon Tyne (Feb 18) 
A tutor for philosophy, politics, and economics at St 
Hilda 8 College, Oxford — The Secretary, St Hilda sCol 
lego Oxford (Feb 23) A lecturer in pharmaceutics 


C^lsea School of Pharmacy, Chelsea Polytechnic, 
S W S (Feb 26) A biologist, and a chermst, with ex 
penence of physiological problems to assist in carrying 
out a survey of the Estuary of the River Tees— The 
Director Marine Biological Laboratory Plymouth (heb 
28) A junior scientiflo officer under the Directorate of 
Scientific Research of the Air Ministry, primarily for 
research work in the aerodynamics department of 
the Royal Aircraft Fstablishment -1 he Chief Super 
intendent RAF, South Famborough Hants (Mar 2, 
quoting A 319) A head of the engineermg depart 
ment of the Technieal Institute, Gillingham— R L 
Wills Fliit House 16 New Road Avomio Chatham 
(Mar 9) An associato professorship of geography m 
the University of Sydney — Ihe Agent Genet al for 
New South V\ ales Australia House, Strand W C 2 
(Mar 19) A professor of philosophy in the University 
of Lucknow — The Registrar Tliellnivorhity Lucknow 
India (Mar 17) A professor of medicine m the Uni 
varsity of Lucknow Tlio Registrar Ihe University 
Lucknow India (Mar 31) An assistant lecturer and 
demonstrator at the Loathersellers Technical College— 
The Acting Principal Leathersellers Technical C ollege, 
176 Tower Bnilge Road SEl Assistant diiectorships 
of a social survey — Tho Professor of Social Science, 
University, Liverpool An entomologist for original 
research work mto the bionomics of Tacchardia Lacca 
— •' India,* care of Richardson and Co 26 King Street, 
St James s, S 1 


Our Astroaomical Column 


A Chart of MEROimt -MEM Antoniadi 
published a chart of Mercury m Comptes rendus of the 
Fans Academy of Sciences in the autumn of 1927 
This IS reproduced with a few additions reeultmg from 
his 1928 observations, with the 33 mch Meudon re 
fractor in the BAA Journal for January 1929 
Some of the markings, m particular those in the north 
east quadrant, closely resemble those m Schiaparelli s 
chart, reproduced m Ast Nach , 2944 , but the south 
west quadrant is practicallj/ filled with a dusky shad 
ing , the darker regions of this coincide with narrow 
dark markings drawn by Schiaparelli 

M Antoniadi looks on the 88 day rotation, first 
announced by Sohiaparelb, os completely established 
He remarks that it has long been Imown that Japetus 
always turns one face to Saturn, this being proved by 
its notable variation of light in diflerent regions of its 
orbit , and as its distance from Saturn is 62 Saturn 
radii. It was only to be expected that the sun, the 
density of which is twioe that of Saturn, should pro 
duoe a like effect on Mercury at a distance of 82 sun 
radii He considers that the axis of rotation of 
Mercury is not exactly perpendicular to the orbit 
plane, but does not indloate the amount or the direo 
tion of the deviation 

EPHSumniaa of Variable Stars — At the meet 
mg of the International Astronomical Umon at Rome 
m 1922, the Cracow Observatory was entrusted with 
the calculation and publication of ephemendes of 
variable stars This task has been energetically ful 
filled by Prof T Banaohiewiez, and the seventh 
annual volume has just appecued The desonptive 
matter is nven in two languages, Polish and Peano’s 
simplified Latm The latter is oawly read by any one 
with an Momentary knowledge of Latin or the derived 
languages 

No 3098, VoL 123] 


There is a useful index to tho ephemendes and 
notes on certain stars Use is mode of three different 
time systems , the Greenwich civil day (U T ), the 
Julian day, and the new system proposed by the 
author, which begins at Greenwich midnight on 
Jan 0 1801 TablM are given to reduce from any of 
these systems to the others The volume contains 
other useful tables, of precession, obliquity of echptic, 
moon 8 equation, etc 

The Brightness of the Nebutai; Ast Narh , 
5609, contains a piaper by A Markov of Pulkovo on the 
bnghtness of the spiral nebulae He has used both 
his own observations and those of many other ob 
servers, in particular Dr Wirtz of Strasbourg He 
concludee that the brightness of the spirals is far too 
high to be explamed by reflection from tho galaxy, as 
was sugs^ted by Prof Lindemann He finds the 
surface bnghtness of the Andyomeda nebula to bo 
abnormally high, twelve times that of the averaM 
spiral and seventy six times that deduced for the 
galaxy , the latter, according to its surface bnghtness, 
though not according to its size, is to be ranked among 
the faint spirals The star density in the Andromeda 
nebula is concluded to be unusually great, and con 
finnation of this is drawn from tho large number of 
novw that have appeared in it Its central bnghtness 
(measured from a square 1" m the side) is given as 
17 mag , fallingto 21 mag at a distance of 5' along the 
mmor axis The Pulkovo results give the value 
+ 0 68 mag for the average colour index of the spirals 

The pamr also deals with gaseous nebulss, the 
photogiapnio bnghtness of some of them was found to 
be lower than the visual bnghtness Their bnghtness 
as a whole is state^l to be of the same order os that of 
the gas m an exhausted tube under the mfluoioe of 
«ofi cathode rays 
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Research Items 


Marriaok in Afbioa —In Man for January, Mr 
E Torday exanunea critically the terms in use m 
relation to the consideration which passes between 
the contracting parties among African fieoples at the 
tune of marriage It is now almost umversally 
admitted that marriage does not consist of a purchase 
Among the Amazulu, for example, the bnde remains 
a member of her clan, and the contract may bo sealed 
by a mere trifle, such as a hoe or basket of com as well 
as by many head of cattle Among the Natal Kaffirs 
the amount was fixed by disinterested parties The 
natives themselves repudiate the idea of a sate, and 
on the Congo the Boloki regarded the gifts of food 
and sugar cane wnne as proof that the woman was 
not ‘ sold as a slave,* but ‘ given as a free woman ’ 
As a matter of fact it is among those jieoples where the 
bnde price is not given that marriage is most irrevoc 
able ‘ Bnde price ’ is therefore absurd, and ‘ dower ’ 
and ‘ settlement * are not more appropriate, as those 
terms should be reserved for customs which really 
belong to these classes, such as the hoes which a girl 
received fiom her father among the Chaga at cir 
cumcision and takes with her on her marriage, and 
the settlements of cattle made by the Bamangwato 
father to serve his daughter dunng her marnage and 
m case of widowhood The use of specific native 
terms is to be deprecated, as notwithstanding thoir 
obvious accuracy the-y lead to confusion and the exact 
implication is not clear to the ordinary individual 
The sealing of the contract is the act of paramount 
importance It takes place between ^oups and not 
individuals, and each group pledges itself to see to 
the carrying out of the contract Hence if the 
wife fail, the group supplies her place by offering a 
sister or other equivalent and thus recognises its 
obligation to continue the performance of the con 
tract Further, the consideration, whatever it may 
be, may be divided sunong the members of the bnde’s 
clan or group Tentatively, ‘ earnest ’ is suggested 
for discussion, as implying the undertaking to ensure 
the due observance of the contract 

Habafpa nf THE Vedas —The early culture dis 
covered at Harappa m the Punjab and Mohenjo Daro 
in the Indus Valley up to the present has been re 
garded as of non Vedic type, and it has been stated 
that there is no indication that the builders of these 
cities were akin to the Rig Vedic Aryas Sir John 
Marshall thinks the most reasonable view is that they 
were the pre Aryan (probably Dravidian) people 
known in the Veilas as the Dasyus or Asuras, whoso 
culture was destroyed in the second or tiiird millenium 
B c by the invading Aryans In the Indian Antiquary 
for January, Binode Behan Ray Vedaratna puts for 
ward a claim that these rehcs belong to the Aryan 
civilisation In ancient times, when the Aryans m 
habited the Sapta Smdhu region and the Punjab, 
perhaps tliey erected two cities on the god made land 
— the alluvial land on the bed of the Smdhu Samudra 
There was in Vedic times a city named Hanyupia, 
where a battle was fought between King Abhyavarti 
and Varashikha’a sons m which, Indra fighting on 
the side of the former, the latter were defeated and 
slam Another battle wak fought between Kavi, 
brother of Abhyavarti and the Aryan invader Sudas 
m which, again throi^ the aid of Indra, Kavi was 
defeated and slam This battle was fought near the 
nver Paru^lji (Ravi) If the city Hanyupia was on 
the bank of the nver, it may be Harappa which w on 
the eastern side of the R&vi AtJiyavarti and Kavi 
appear, therefore, as kinm of Harappa who fought 
against the invader Sudas was contemporary with 
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King Trasculasyu, who reigned m the fifth millenium 
Abhyavarti was an emperor from whom Bharadvaja 
Risht received ofFenngs of cows and other things It 
may therefore be concluded that he was an Arya of 
the Pnthu dynasty, who lived in the fifth millenium, 
and that at that penod Harappa was the capital of 
an Arya emperor and was not non Aryan 

‘ Funnel Mouthed ’ Tadpoles — The function of 
the ‘ funnel ’ mouth of certain Megalophrya tadpoles 
has been for some time a subject for mvestigation 
Dr Sunder Lai Hora, m his latest commumoation 
(“Further Observations on the Oral Apparatus of 
the Tadpoles of the genus Megalophrya " Records of 
the Indian Museum, vol 30, pt 1, 1928), describes 
the results of his most recent researches mto the habits 
of these interesting larvae The tadpoles of Megalo 
phrya parva are abundauit in shallow, swiftly running 
streams, and are to be found m the sheltered parts of 
these where they have not to contend against the 
torrential currents which are liable to carry them 
away In such situations they do not hang from the 
surface film and feed as they may do m quiet waters, 
the oral apparatus enabling them to feed at any level, 
even at the bottom, and the funnel when folded help 
ing by excluding large, and probably facihtating the 
entry of small, particles in flowing waters V^ilst 
this oral apparatus helps to make the anterior end 
buoyant, the deveiopmg lungs distended with bubbles 
of air apparently act as Hydrostatic organs and enable 
the ammal to suspend itself at any particular level, 
making the whole body buoyant — a distinct advantage 
when it IS carried away by a flood Living thus in 
hill streams which are liable to break up into a senes 
of |iools and puddles, dry up altogether, or become 
rapid torrents generated by a single shower, the 
tadpoles, according to Dr Hora, have adapted them 
selves to such vanable conditions eind evolved the 
funnel mouth and hydrostatic lungs 
SELEmvr Factors in Salmon Migration — In 
spite of the attention given m recent years to the 
influences which determine a salmon’s selection of a 
particular river for spawning purposes, the subject 
Is still very obscure It is clear enough that the 
responses to some sort of stimulus are very specific, 
for not only do salmon m (Ireat Britain often return 
to that very nver from which they set out, but also 
in Canada it has been found that distinct races of 
salmon occur in definite tributaries m the same nver 
system, so that even selection of tnbutanos must be 
made Dr R E Foerster’s observations on the 
migration of sockeye salmon m the Cultus Lake area 
of the Fraser River bear on the relations of tem- 
perature, hydrogen ion concentration, and oxygen to 
the up stream movement (Canadian Field Naturalist, 
January 1029) He foimd that while one race of 
sockeye salmon may, at the junction of two streams, 
select the colder, another may prefer the warmer , 
and that the same race may at one point ascend the 
colder and at another the warmer of the alternatives 
Temperature, therefore, cannot be a prominent 
directing influence As a rule the migrating salmon 
preferred a water with somewhat lower hydrogen ion 
oonoentration, and yet the^ avoided the waters of 
Sumas Creek, always lower in this factor than Sumas 
River Indeed, the conclusion seems to be that neither 
temperature, hydrogen ion concentration, nor oxy^jen 
content can be regarded m simple factors by whioh 
selection is determined, although it is reasonable to 
suppose that some physioo chemical attribute or 
attributes of the waters traversed, either singly or m 
association, direct the route of migration 
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Indian Dkbp-Sea Sponobs — In his “ Re^rt on 
Some Deep Sea Sponges from the Indian Museum 
oolleoted oy the RIMS Invesltgator, Part 2, 
Tetraxonida (concluded) and Euceratosa" (Record* of 
the Indian Mueeum, vol 30, pt 1, 1028), Mr 
Burton continues his study of deep sea sponges 
These are of great mterest Two specimens of 
Btemna annexa (Schmidt) were found, hitherto only 
recorded from the North Atlantic The diagnosis of 
Seeptroepongia coronata is based on a partial desonp 
tion by Dendy mven m relation to his study of the 
ongin and growth of sponge spicules These spicules 
are highly elaborate, as was shown by Dendy, who 
direct^ attention to their variable character, and 
the figures given in the present paper show the many 
different forms present in the one sponge The genus 
Bvbans is revised, the autlior removing five species 
to other genera and retaining thirteen, including three 
new species These deep sea spores form a remark 
able and valuable collection Tlie paper is well 
illustrated by text figures and two pnotograjihic 
plates 

Australasian Mock Crickets - In the Record* of 
the South Aualrahan Museum, vol 4, No 1 (1028), 
Mr Norman B Tindall reviews the Australasian 
species of Uryllotalpida., wluch have been much 
neglecteil by recent workers He defines these insects 
SIS crickets of subterranean and a({uatio habits, with 
the anterior legs adajited for burrowing and the ovi 
positor obsolete in the females All the members are 
water loving, frequenting light soils and sandy ground 
where there is really access to moisture but it would 
seem that the term tujuatic is not strictly applicable 
It IB generally assiuned that only male mole crickets 
are capable of sound production, but an examination 
of any of tho females of the Australian siiecies of 
Oryllotalpa will show an apparatus on the uiuler side 
of the elytra, with which individuals aie capable of 
making themselves heard Several sfieoieH are of 
economic importance on account of their underground 
burrowings, which mjuie certain root crops, besides 
helping to crumble the banks of water channels and 
dykes A matter of considerable interest is the recent 
importation of the Surinam toad (Bufo agua) from 
Porto Rico into Barbados for the purpose of destroying 
the mole cricket Scoptertaeu* vtcinus Mr Tindall’s 
paper is admiiably illustrated and forms a useful 
contnbution to Australian entomology 

Siberian Mbteorouoov —The VleKlivostok Ob 
servatory, now designated tho Geophysical Observa 
tory of the Far East, has resumed publication of the 
meteorological observations from eastern Siberia Two 
piarts of tho Annalea de rObservatotre central give 
respectively the figures for 1616 and 1917, thus con 
tinuing tho series that have already appeared The 
Director announces that it is hopied to publish sue 
oeeding years’ work shortly and then to resume annual 
pubhoation The records come from about a hundred 
stations m the Amur and coast regions, Kamchatka, 
Sakhalin, and so far north as Anadir Monthly 
means are given for temperature, vapour tension, 
humidity, cloud and wmd for the seventh, thirteenth, 
and twenty first of the months Pressure, maximum 
and tnimmum tempieratures, precipitation, and other 
data ore also given Although there are gapis in 
some of the stations records, the observations are 
remarkably full and detailed The text is m Russian 
but headings are given also in French 

ENVIBONMENTAIi FaOTOIUI OT PriUIFPINE BEACHBS 
— Mr Raymond Kienholz, in his papier “ Environ 
mental Factors of Philippine Beaches, with Particular 
Reference to the Beach at Puerto Galera, Mindoro " 
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(Philippine Journal of Science, June 1928), records 
vanous ohmatio observations with regard to tempera- 
ture and rainfall , and relative humidity, evaporation, 
wmd, sunshme, and soil on a sandy beach, rocky 
headland, and mangrove swamp The author m a 
former commumcation (Proc Am Phil Soc , 85, No 
6 Supplement , 1926) has discussed the effect of 
those factors upion the vegetation, especially with 
regard to the leaf The chmate of the Philippines is 
essentially tropical The tempierature is very uni 
form, with only shght seasonal and dady fluctuations, 
and the rainfall is extremely variable, but there being 
no dry season at Puerto Galera enOliles many plants 
to grow on the beaches all the year round, wluch are 
limited to the wetter months in other parts of the 
islands Ihe relative humidity is usually high The 
amount of evajiorntion measured by means of stan 
dordised Livingston atmometors is highest at the 
rocky headland, lowest underneath the mangroves 
The rate of evaporation is closely correlated with the 
amount of wmd, and tho high evaporation rate in 
spite of tho fairly high humidity is probably the reason 
for certain structural adaptations of the leaf for 
conserving its water supply 

Geoloov of British Honduras — Between 1921 
and 1926, Mr Leslie H Ower was attivelv engaged 
in a geological investigation of the only British 
possession on the mainland of Central Amerira As 
tho territory has hitherto been very little known, a 
sketch of the geology fiom Mr Ower in the Jour 
Oeol , pp 494 S09 , 1928, is partiiulaily welcome 
British Honduras consists of a central jieneplain of 
folded Upper Carboniferous marine beds, with panite 
intrusions, surrounded by unfolded limestone of about 
Oligocene age Deposits of ages between these two 
periods ore unfortunately unknown The maiitmove 
ments can be referred to Penno caiboruforous and 
Miocene diastrophism The trends of the Palwozoic 
rocks conform to those of Honduras anil Guatemala, 
all following a senes of generally east west folds that 
arose out of the Honduranian geosynebno Granite 
intrusions follow the crests of tho folds Much more 
youthful north east to south westfeaturesarocornmon, 
these being parallel to the trends of western Cuba 
The east coast is determined by large faults which 
descend rapidly into 2000 fathom water It is note 
worthy that British Honduras suffered no folding 
duiing the building of the Cential American mountain 
system This began in the Miocene, and is apparently 
still active British Honduras, however is outside 
the seveie earthquake zone of the present dav 

Mine Ventilation — Tho Engineering Experiment 
Station of the University of Blinois is contmumg its 
experiments upon mine ventilat ion, and has j ust issued 
in Bulletin 184 the third part of a paper iqion the 
measurement of air quantities and enerj^ losses m 
mine entries by Messis A C Cttllen and C M Smith 
This BuUeUn refers wholly to measurements of air (and 
the calculations based thereupon) carried out at one 
of the mines of the Peaboviy Coal Company The 
investigation has been done with great care, and a 
number of interesting results have been obtained and 
recorded, but it is very doubtful whether these can 
be of any general apphcation, seeing that they depend 
entirely upon tho special conditions obtaining at this 
partioular mine and do not allow of any general 
deductions from them 

The Isotopes op Neon — In a paper which ap 
peared m the PhUosophioal Magazine m 1920, Dr 
F W Aston mentionea that neon appeared to possess 
a third isotope, of atomic mass 21, m addition to its 
two well estabhshed components of masses 20 and 
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22, but he made no reference to this in hi8 Bokenan 
lecture m 1927 T R Hogness and H W Kvalnes, 
who have been using the same gas to calibrate emother 
form of mass spectrograph, now report that a peak 
corresponding to a singly charged ion of mass 21 
invariably appears on thoir curves, and since they 
find no trace of a peak for an ion of mass 23 which 
could be attributed to a hydride of No**, this cannot 
be due to a hydride of Ne“, ami is therefore ascribed 
by them to the third isotope of neon Their measure 
ments, which have been published in the December 
number of the Physical Review, show that Ne*‘ 
atoms are rare, oonstitutmg only about the fiftieth 
part of ordinary noon, and they suggest that Dr 
Aston did not detect them m his later work because 
the high resolution of lus apparatus had been partly 
attained at the expense of its sensitivity 

The Diffhaction of Electkonb by Mica — A 
number of cathode ray diffrcuition photographs are 
published by 8 Kikuchi m the June issue of tW Pro 
uedings of the Imperial Academy of Japan They 
were obtained with mica m an apparatus similar to 
that used by Prof G P Thomson, and were primarily 
designed to show the electron analogue of the Laue 
phenomena for a crystalline plate, but actually proved 
to be more complicated Very thin shoots of mica were 
found to produce eui equilateral pattern bmit up of 
lines mterseotmg at sixty degrees, with enhanced spots 
at the angular points, whilst thicker sheets gave both 
Laue spots, diffraction circles, and seta of bright and 
dark lines with a unit angular spacmg of thirty degrees 
The author has not attempted to account for all these 
effects in detad, although they are evidently in general 
agreement with the requirements of the wave 
meohauucs, but he points out that the circles are 
apparently formed as the result of diffraction of the 
electron waves by a linear array of atoms, and that 
absence of tins type of interaction in the case of X rays 
may indicate the existence of a fundamental difference 
between hght waves and material waves 

Cutting Oils — In a lecture on cutting and quench 
mg oils delivered by Mr C H Hudson to the Jxmior 
Institution of Engineers on Dec 21, the functions of a 
cutting oil were defineii as ( 1 ) to lubricate the chip over 
and along the lip of the cuttmg tool and so lengthen the 
latter’s I ife , ( 2 ) to disperse as rapidly as possible the heat 
generated by cutting , and (3) to wash away the chips, 
keep the work clean and prevent clogging of the 
maohme by the accumulation of swarf In the case 
of soluble oils, it IS essential that there should be no 
free acids which if present, would cause corrosion, 
nor are oils made from a rosin base desirable as they 
tend to cause gumming of the moving pwts of the 
machine tools on which they are used ITio use of a 
lard or lanl substitute cutting oil was advocated on 
automatic latbes and other machine tools where long 
tool life and working to very close limits is essential 
It was emphasise*! that the lowest pnosd soluble oil is 
not always the most economical, as the cheaper grades 
will not bear the same dilution and give as good results 
as a higher grade oil , the latter can be diluted in the 
proportion of 30 to 1 and the former 20 to I, which 
shews a saving of one farthing per gallon m favour of 
the more expensive solution For opierations on some 
special metals and other substances special hibncants 
and cooling agents are used, such as paraffin for soft 
alumimum alloys, or turpentine, in gloss boring and 
shaping In some woriis lard oil and white lead 
mixed to a gummy consistency is used when reaming 
and tapping high carbon and alloy steels In the 
United States compressed air is used as a cooling fluid 
in some omrations with notable suooeas, for example, 
m the milling and drilling (usually done dry) of cost 
iron The air absorbs the heat generated without pro- 
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duoing the glazing effect which takes place if an oil is 
used In connexion with methods of distnbuting oils 
to the cutting tools, a large flow of oil at comparatively 
low pressure is far better than a small flow at high 
pressure 

CoouNo Labob Tbansfobhxbs — During the last 
few years, the size of the transformers used for con 
verting high pressure alternating current into low- 
pressure utemating current has been continually 
increasing According to A E Q Progrtsa for 
November, several units having an individual output 
of 60,000 kilovolt amperes (kva ) at 220,000 volte 
are now in course of construction In the AEG 
(Allgemeine Elektncit&ts Gtwellschaft) works, a 
transformer with an output of 100,000 kilowatts is 
used for testing purposes If we assume that the 
power lost at full load is only one per cent, the heat 
generated m the transformer itself would be equed to 
that developed by 600 electric fares all on at once 
It will be seen, therefore, that very special methods 
have to be adopted for cooling it Since the heat 
losses m a transformer increase very approximately 
as the cube of the linear dimensions, and the cooling 
surface increases only as the square of the linear 
dimensions, the difficulty of the coohng problem 
increases rapidly with the size of the transformer, 
provided that the cost is to remain proportional to 
the output For transformers immersed in oil con- 
tained in a corrugated iron tank, self coohng can be 
used up to outputs of about 6000 kva The coohng 
IS sometimes accelerated by forcing draughts of air 
along the sides of the tank Another system fre 
quently used is to have pipes through which water 
IS kept circulating immersed in the upper portion of 
the oil Tile quantity of water required per hour for 
a 10,000 kva transformer having an efficiency of 
09 per tent is nearly 2000 gallons, the temperature 
of the oil being maintained at about 100° F The 
AEG, instead of forcing the water through the 
pipes, now draws it through by a suction process In 
this case if the pipe springs a leak the only thing that 
happens is that the oil enters the water and not vice 
versa, which would rum the insulating power and the 
eleotnc strength of the oil Details of many other 
interesting methods are given 

STBUtTUBB OF Ethylbne — The November issue 
of the Iruitan Journal of Physics, which is largely 
devoted to measurements of the physical constants 
of organic substances, contains a paper by V I 
Vaidyanathan on the magnetic properties of ethylene 
In spite of the simplicity and importance of tins com 
pound, no determination of its susceptibility appiears 
to have been made since Quincke reported it to be 
feebly paramagnetic From its constitution it should 
be dicunagnetio, which has now been shown to be 
the case, the value of the molecular susoeptibihty 
(1 6 X 10 *) being close to that calculated from PasoalE 
additive law ( 1 8 x lO'*) It is also at least a remark 
able coincidence that the molecular susceptibihty of 
ethylene is almost identical with the atomic sus- 
ceptibility of sulphur The two substances have six 
teen electrons to the molecule and atom respectively, 
and this result might be regarded as eonflnnmg the 
view, which is now fundamental m the quantum 
theory of molecules, that the properties of a molecule 
are mtimately connected with those of an atom with 
the same number of electrons The author has not 
been able to come to any definite conclusion as to 
the structure of ethylene, but he has pomted out that 
it probably contains only four electrons which are 
moving in large orbits, and that on this assumption 
the value of the effective molecular radius deduced 
from the susceptibility (1 A ) is m reasonable accord 
with that obtained from the viscosity of the gas 
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The Grid Transmission 

Blectnoity Act of 1926 authonsed the creatioii 
of the Central Electnoity Board To this 
Board was entrusted the work of constructing all the 
transmission lines required for interconnectmg the 
power stations selectM for supplying the national 
requirements for electrical energy It had also to 
supply ene^ to undertakings ^loh had no power 
stanons In a paper which was read before the 
Institution of Electrical Enmneers on Jan 24 Messrs 
Johnstone Wright and C W Marshall described what 
has already been done and gave an outline of the 
projected scheme 

It has to be remembered that although British 
engineers knew how similar schemes had worked on 
the Contment and in America yet they have developed 
on somewhat different Imes in these countries and 
it 18 no easy matter to say which is the best In 
Great Britain the sources of energy are not only com 
paratively close together but they are also close to their 
consumers In this case the mam function of the 
transmission line is to allow the generating plant only 
to operate at its most efficient load, and at the same 
time to reduce to a minimum the requisite stand by 
plant This has been done to a limited extent by 
existing power stations The novelty of the gnd 
scheme lies in the high voltage employed for this 
purpose and the magnitude of its operations 

l^e system of supply adopted is three phase and 
the pressure of s^ply between any pair of wires is 
132 000 volts The standard frequency of 60 is 
adopted To illustrate the comparative smallness of 
the British system a map of the British Isles is shown 
superimposed on the area of a single large inter 
connected system in the United States emd is nearly 
covered hy it With the exception of Italy the 
systems of supply adopted m Europe are very similar 
Ihe pressures in I ranee vary between 110 and 160 
kilovolts The majonty of German lines work at 
1 10 kv but there are hnes m course of construction 
which will work either at 220 kv or 380 kv The 
Spanish soheiiie is an interesting one as it provides foi 
a 220 kv ring mam with feeders and distributors at 
1 10 kv High tension lines already stretch along the 
north of Spain from Barcelona to the north of 
Portugal Lmes operating at 132 kv are very ex 
tensively used in Amenca and these systems are con 
tmually being extended fhe length of the lines 
operate at this voltage in Amenca is 3824 miles 
The complete Bntish system will compnse 2000 miles 
of circuit the wires being suspended overhead 

The wires are designed so that whatever the load 
the vanation from the normal voltage will not exceed 
± 6 Mr cent The choice of the metal to be used 
for the conductors was determined largely by its 
mechanical properties The difBoulties m getting 
way leaves and tower sites made it essential to use 
spans of the maximum permissible length The 
selection of steel cored alummium conductors gives 
general satisfaction In the case of a flash over the 
steel core prevents the conductor from being burned 
out So long as the aluminium remains sound the 
steel core is protected from the atmosphere The 
life of the alumimum therefore determines the Me of 
the cable Testa show that this life is at least twenty 
five years The standard conductor oousists of a 
central core of 7 strimds of galvanised steel wire sur 
rounded by two layers containing 12 and 18 strands 
respectively oi aluminium wires Every strand is 
oil inch m diameter, and the oondootinty of the 
conductor is equivalent to that of a copper conductor 
0 176 square mob in sectional area, and its normal 
current carrying capacity is 219 amperes The use 
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of the conductor bemg much greater than if it weie of 
copper brush discharges do not ensue until under 
normal atmospheric conditions the voltage attains 
184 kv At less voltages the loss due to brush dis 
charges is negligibly small 

The towers used in various countries to sujiport the 
wires are of very different designs Steel reinforced 
concrete and even wood have been used m their con 
struction In the choice of broad base towers made 
of steel for the grid, asthetic considerations played 
a considerable pait The choice of broail base or 
narrow base towers was generally determined by 
way leave oonsidei ations The double circuit towers 
are 18 ft 6 m at the base and 78 ft high 

The conductors are supportoil by strings of insu 
lators generally nine in number the working load on 
which IS 4000 lb These chains are subjected to very 
rigorous mechanical electm al jiorosity and thermal 
tests A temperature cycle teat is made on each umt 
by immersing it in water at 93° C for an hour and 
then imme iiately plunging it into a mixture of ice and 
water The voltage distribution test consists in 
detennimng the fraction of the total voltage that is 
borne by each individual unit of the cham 

The most difficult problem the engineers hod to 
solve was to devise an efficient protective system for 
the grid and for solving this not much help could lie 
obtained either from Amencan or Continental practice 
Owing to the high voltage and the consequent wide 
space between neighbouring hnea there is not much 
risk of tro iblo from birds and branches of trees 
Possibly also the wide sjiaomg diminishes the iisk of 
trouble from atmoBjihenc ilisoharges The solution 
adopted is to depend on earthing the system by meals 
of a high conductivity earth wire and to use frcing 
rings for the insulators The authors state that the 
earth wire selves the double purpose of acting as a 
definite return for fault currents an! as an electro 
static scieen to reduce voltages mducecl by lightning 
They are going to use no lightning arrestors at 
least in the first instance In their opinion the com 
paratively few thunderstorms which occur m Great 
Britam do not justify the use of these protective 
devices 

It apjiears that in the gii 1 the neutral points of the 
transfonneis etc will be diieotly connected with the 
earth It is anticiMteil that the excess current relay 
will tnp the line when on atmospheric dischaigo takes 
place and so the arc will be suppi eased and no serious m 
terference with the supply will ensue According how 
over U) A b O Progreea for December 1928 practical 
expenonce does not beat out this anticqiation It is 
known that momt ntary shocks are sufficient to throw 
extensive networks out of step especially when work 
mg near their critical load The German engmeers 
operate with insulated neutral and use the system of 
coils invented by Prof Petersen to suppress the arc 
This system has been in operation for ten vears and 
on the Contment the number of networks adopting 
It 18 oontmually increasing The 100 kv network 
Bimplying South Germany and owned by the Rhine 
Westpl^an Electnoity Company la now adopting 
this system exclusively The entire new 220 kv 
system of this Company will bo eqiupped with 
Petersen coils In our opinion the reasons advanced 
m favour of the Petersen coils by the engineers of the 
AUtomeme Elektnoitats OeaeUschaft should be 
seriously oonsideied 

The question of inductive mterferenoo between 
power lines and oonununication lmes has been dis 
ouBsed by the International Consultative Committee, 
and a rMurnA of its results is given m the paper 
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We are |[lad that the danger from electrostatic in 
ducUon 18 recognised Danger exists from electro 
static induction for a distance of about 400 ^arda 
on each side of the 132 kv lines The maximum 
allowable pressure induced in a ooramunication Ime 
has been fixed by the I C C as 300 volts Formulm 
are ^ven by the I C C to enable the induced electro 
motive force to be computed They are given in terms 
of Bessel’s functions, but as these functions are written 
in the form J {x, y) and are apparently functions of 
two \ ariablee, we fail to understand what they mean 
It IS stated with great emphasis that it has been 
definitely decided that, from the pomt of view of 
interference with communication circuits, the earthed 
neutral system is better than the insulated neutral 
system There is nothmg new m the statement that 
the resistivity of the matter forming the earth’s 
surface is a predominant feature m determining the 
induced voltage This was known many years ago 
As a matter of fact the electrical resistivity of the 
surface ground vanes from day to day 

The problems that will anse m connexion with this 
hum network of overhead wires have hitherto received 
little consideration Its capacity to earth cannot be 
neglected, as it is very larm If it were insulated at 
every point, then if it sparged to earth the high press 
ure behind the spark would maintain a contmuoua 
arc the current in which might easily be hundreds of 
sunperes In the Bayemwerk network m south 
Germany (1260 miles of overhead wires) the capacity 
current in the arc has been computed to be between 
600 and 600 amperes It is stated, however, in 
A E O Progresa that the Petersen coils suppress the 
aremg flame at the faulty pomt almost instantaneously 
Standard substations of six types have been adopted 
The minimum spacing between conductors of different 
phases u nine feet AU the transformers are designed 
for outdoor working If their capacity exceeds 
30,000 kva , then owing to the difficulties of transport 
they are made up of throe single phase units star 
connected They are all provided with voltage 
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r^ulating equipment Transport considerations 
made it necessary to nse extremely strong tanks, as 
each transformer has to be capable of being tiana 
ported completely immersed m oil by rail, road, and sea 

In the Scottish system the River Forth is crossed 
near Kincardme by a span 3060 feet m length The 
suspension towers are each 338 feet high and the 
high water clearance is 168 feet The span is anchored 
at each end on 60-foot towers Double chains of 
suspension insulator umts are used Each cham 
consists of 11 insulators The total working stress 
18 20,000 lb 

An excellent map is given of the prmeoted scheme 
of high tension transmission hnes for Great Britain 
The Scotch scheme, which is nearest completion, shows 
that Carhsle, Edmburgh, and Glasgow will all be 
connected by a nng mam There are four large 
hydroelectric stations between Dundee and Inverness 
The concentration of large stations on the Clyde is 
noticeable Between Liverpool, Manchester, Leeds, and 
Sheffield there are many large fiower stations, and simi 
larly round Birmingham and in London Cambnd^e 
will be in direct connexion with Lincoln and London 
Along the south coast of England the transmission 
lines will extend from Plymouth to Folkestone through 
Southampton From Southampton they will extend 
to Bristol, Worcester, Cardiff, and South Wales In 
North Wales there are several large hydroelectric 
generating stations, but these are not m connexion 
with the gfnd 

A few tables of the constructional costs for Scotland 
are given For normal hnes the costs of the lattice 
towers account for nearly half the total costs The 
costs of the conductors are 30 per cent, and of the 
insulators 11 per cent of the total The costs of the 
laige high tension transformers used average about 
14 shiUings per kilovolt ampere at 10,000 kva size to 
about 6 sniuinra per kva at 60,000 kva size The 
price of a small suostation eqmpment averaged about 
£20,000 For larger substations the cost was about 
twice as much 
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Structure 

Friday, Beb 1, Prof A S Eddington delivered 
the fifteenth Thomas Hawksley lecture before 
the Institution of Meohaiuoal Engineers, on “Engineer 
fng Fnnoipies m the Machinery of the Stars ’’ In 
mtroducing a general account of his well known 
theory of the internal constitution of the stars. Prof 
Eddington remarked that although modem physics is 
tending to show that en^pneenng principles are not 
fundamental m the constitution of the umverse, yet 
Nature does contrive to produce engineering work on 
the grand scale, much of which is exemplified m the 
straoture of the stars He then proceeded to amplify 
this statement by regarding a star as a power station, 
and considenng the questions of its equipment and 
fuel supply 

The latter question is still m a very unsettled state, 
and although there are strong grounds for accepting 
provisionally the hypothesis that a star’s heat is 
provided by the destniotion of matter inside it, there 
are some observational results which are bard to 
reconcile with this The lecture was framed m 
oharacteristio language, embodying Prof Eddington’s 
customaiy charm of expression A typical example 
IS the following statement of the somewhat reooniute 
‘ exclusion principle ’ of modem atomic physios 
“ In general terms it means that every electron 
insists on being in some way a little bit different from 
its neighbours So wlien pressure tiies to insist on 
electron A packing a little oloeer to electron B, A 
replies ‘No We are already so neaily in the same 
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>f the Stars 

position that people can only just manage to tell us 
apart ’ But it is open to persuasion by an offer of 
some other distinction as a substitute for difference of 
position If A differs sufficiently from B m energy or 
in momentum, that will do just as well So at high 
temperatures when there is plenty of energy to go 
round, the electrons can distinguish themselves by 
seizing different quantities of it, and then they will not 
nund losing their distinction by position Poor 
things ) they are all turned out exactly to pattern by 
Nature’s lathe, so they treasure these ways of insisting 
on their individuality — not to be just like one’s 
neighbour And so it comes about that at low tern 
peratures the exclusion pnnciple devotee its efforts to 
separating the electric charges in position and gives a 
largo effective volume to the atom, whereas at stellar 
temperatures it is more concerned with distin^shing 
their momenta and enemies, and is lax about keeping 
them apart in position 

Prof Eddington referred to the posaibibty that a 
star might be regarded as being m ‘“^a rather remark 
able state, namely, a crystalline gas ’’ He does not 
think the gas inside a star is orystolhne, but that it is 
not so far removed from that condition that we can 
leave the possibility out of all consideration. In any 
volume inside a star there are a few big poeibve 
char^ (atonuc nuclei) and a relatively much larger 
number of small negative ohorgea (el^rons) Ine 
former tend to take up a configuration of nunimum 
cM«tgy, which IS that of a ery^wl Uttioev while the 
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Ifttter spread fwrly umformly over the volume The 
enersy of agitation tends to stir the material and 
‘ malt ’ the crystal, but the crystalline state la a fair 
approximation to the actual condition The gaseous 
c^raoter of the matenal would be manifested ohiefly 
m its mechanical properties of expansion and com 
pressibilit^, while the crystalline structure would 
appear chiefly in the optical properties 

A discussion of Cepheid variables regarded as 
pulsating stars occupied a considerable portion of the 
lecture Although the difBculties of the conception 


have not been completely overcome. Prof Eddmgton 
regards them as by no means serious The [irobfems 
set by such stars nave led him to the view that the 
influence of temperature and density on the rate of 
liberation of sub atomic energy must bo an in lirect 
one ‘ The energy is released fiom certain active 
substances formed inside the star , the rate of formi 
tion of these substances increases with tempoiaturo 
and density, but they break up and liberate the 
energy at a rate unaffected by temperature an 1 
density ” 


Museums and Education 


QIR henry a MIERS accomplished a great work 
for the museums of Oreat Bntain when he wrote 
his report for the Carnegie Trustees, but that report 
was designed more particularly for museum com 
mittees and museum curators, and its appeal was for 
the specialist rather than the public Now Sir Henry 
adds a second to his former aoooinphshment, for he 
has gone out into the wilderness to preach the gospel 
of museums to the people This is as it should bo, 
for it is to the apathy of the public «uid the dishke of 
mtelleotual effort, observable even where first rate 
museums offer no excuse for it, that much of the 
inefficiency of museums can be traced 
On Jan 23, Sir Henry Miers delivered an address 
on “Museums and Education’ to the Royal Society 
of Arts, when the Right Hon The Earl of Crawford 
and Baloarres, himself known for his wide interests in 
museums, was m the chair Readers familiar with the 
stnctures of the report will be prepared to learn that 
his address was ^ot a gospel out and out, but imder 
lying the very just cnticisras which he made of certain 
types of museums, of curators, and of the public, lay a 
deep current of optimism m the educational possi 
biUties of museums, and in a rejuvenated future in 
which they would take their duo place in the develop 
ment of the nation’s outlook and thought His address 
fell into two bioad sections in the first, he displayed 
the weaknesses and ineffloiencies of many museums 
as they now exist, and showed how these had a direct 
and unfavourable repercussion upon the people’s 
museum outlook In the second, he pomted the way 
in which steady improvement might be made, by a 
reorganisation of museums towards special ends 
Sir Henry Miers’ general cntioisms of local 
museums as they are are familiar to readers of 
Natcbk He summed them up in the course of his 
lecture “ There are msuiy signs of improvement in 


the general situation, but, when all is said, it must be 
confessed that the large luajonty suffer from over 
exhibition, lack of policy, and the fatal habit of 
accepting miscellaneous gifts, so that of the service 
whicn they might render thioughout the country a 
very small part is actually fulfill^ by them ’’ 

Perhaps it is more profitable to dwell on 8ii Henry’s 
constructive suggestions Ho founded his jiroposals 
on the proper assumption that museums aie designed 
for the use of four distinct categories of visitors the 
ordinary more or lees casual, visitor, the local student, 
whether he be of ripe years or an elementary scholar, 
the definite and purposeful collector and inquirer , and 
the scientific research worker Not every inuseum oan 
cater for each of these groups, but tho pnnciple of 
appeal for any group ought to be similar wherever it 
has a place Thus it is most fitting that for the 
onlinary visitor the nature and resources of the town 
or district should be displayed, the labelling should be 
thorough yet aimplom word, and easy transitions should 
lead from one collection to another of different kmd 
For school children and older scholars, summary cA- 
lections or introductory series are desirable, a%d Sir 
Henry said a true word when he stated that the writing 
of lucid, accurate, and short labels is a veiy difficult 
task, requiring much care and thought, and, we would 
add, experience For the collector, the introductory 
senes must be supplemented by systematic collections, 
and for the research worker, to these must be added 
great stores of classified and authenticated matenal 
A strong appeal was matle for the strengthening 
of the Museums Association, as a correlating body, for 
the extension of interaction and inter lending between 
the national and local museums, and for the creation 
of a typo of museum new to Oreat Bntain, the ‘folk 
museum,’ which would depict m complete imits the hfe 
of English (why not British T) people through the sigos 


Culture Sequence in the Swiss Lake Dwelling's 


O WING to lack of supervision and organisation in 
the earlier explorations of the Swiss lake dwell 
mgs, ohronologioal data relating to the f^ds are scant 
As, however, investigations were for the most part of 
a superficial character, many sites were left un 
disturbed except for the topmost layer Some of 
these have now been explored by M Vouga under the 
auspices of the Neuohiltel Committee for Archaeo 
logical Research A summary of the results is given 
m Antxqutty for December 
The civilisation of the Swiss lake dwelling up to 
«uul including the Copper Age la representea by two 
phases The older appears m a single stratum, while 
the second consists of two or th^ superunposed 
Thess are distinjguishsd as lower, middle, and upper 
Neohthio and EneoUthio ages Thsy are separated 
each from each by a barren layer of a certain thick 
ness It IB to be noted tiiat m the deposit of the first 
oooupation, whioh always rests on the laouatrine bed. 
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the objects found are for the most part of a much 
more sidvanced technique than those found in tho 
upper layers ’This is particularly true of the pottery, 
which reaches a high grade of excellence Here, too, 
the fimt 18 dark brown, semi transparent at the edges, 
and not the opaque white, dusky, or black local pro^ 
duot The spindle whorl seems unknown 
’The middle Neohthio has been called the bel Age de 
la pverrt, but that appellation must now be abaniluned 
in view of the finds in the hitherto neglected lower 
Neohthio It is, however, still the moat important 
settlement, its deposit sometimes being a metre thick 
'The remains of the habitations have generally been 
destroyed by fire Its flint work is richer and more 
varied than m the early stratum, the ' type fossil ’ 
bemg the arrow head The pottery has degmerated, 
smd gives the impression of an art m its infanov 
The upper Neohthio is a normal evolution of the 
I middle, of which jt represents merely an advanced 
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phase, though separated from it by a barren deposit 
As a rule it forms the base of the atohteologioal deposit 
of the Copper Age, which is found inland, proving 
that the waters stood at a higher level in ^e late 
Neolithic period 

The Eineolithio ago evolves normally from the pre- 
ceding Neolithic llie fact that the upper strata of 
this period were disturbed at a veiv early date points 
to the cultivation of the grouncl by the succeed 
ing people of the Bronze Age The ooourrenoe of 
the Bronze Age dwellings at a greater distance than 
the Neohthio from the present shore points to a 
period of drought rather tlian to greater technical skill 

University and Educational Intellig-ence 

Bibminoham — The report of the Vice ChanceUor to 
the Ciounoil for the year 1027-28, which will be pre 
sented to the C ourt of Governors at the annual meet 
mg on Feb 21, has been issued The number of 
students for the session showed an increase on that for 
the preceding year, and a further increase appears m 
the present session Fleas are advanced for the exten 
Sion of the residential accommodation for women 
students, for an mcrease in expenditure on the bbrary, 
and for more scholarships with which maintenance 
grants must be associated The apfximtment of some 
senior members of the non professorial staff to Grade 
I 18 urged on the groimd that if retirement at the age 
of sixty IS compulsory, those who have not held for 
some ten years a post with a salary of not leas than 
£800 are entitled only to a pension which is quite in 
adequate to sorviooa rendered The Vice Chancellor 
reports that the voluntary medical examination of 
women students on enteiing the Umversity, which was 
instituted two years ago, has met with complete sue 
cess, and it is hoped that similar facilities may be 
offered to men students The repiort of the Joint 
Standing Committee for Research records a substan 
tial output of research duiitig the session 

Cambbidof — 4 syndicate consisting of the Vice 
Chancellor , Sir J J Thomson, Master of Tnmty Prof 
Seward Master of Downing College Dr Wilhs, Dr 
A W Hill Dr H Hamshaw Thomas Prof A G 
Tansley, feherardian professor of botany m the Umvei 
Bity of Oxford , A Amos, R A Hayes, and F L £nglo 
dow lias been appointed to consider the organisation 
and finance of the Botanic Garden and the relations 
between the Garden and the Department of Botany 
and other scientific departments, and to report to the 
University by the end of the ensuing term 

Edinbubok — At a meeting of the University Court 
on Jan 28, Pnncipal Sir J Alfred Ewing intimated his 
intention to retire from the pnnoipalship of the 
University on Sept 30 next 

St Andrews — The Pnme Minister, the Bight 
Honourable Stanley Baldwin has been elected Chan 
oellor of the University and has written to Pnncipal 
Sir James Irvine accepting the appointment 

Riobntly Mr Paul F WiUiams, a well known 
engineer and business executive of Chicago, lUinon, 
eettJilished the Paul h Wilbams Research Foundation 
Fund for the promotion of scientific raaearcb at Purdue 
Umversity, West Lafayette Indiana This fund pro 
videe lor several one tnouaand dollar annual reaearoh 
fellowships At least two of these will be availiJole for 
physical research in the Graduate School of the School 
of Boienoe This is but one of the many evidences of 
the business mui’s interest in the buildbig of a research 
oenti« at Purdue Umversity, where knowledge may be 
oreated through fundamental resear^ and apphed 
throng industrial tesearcb 
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Calendar of Patent Records. 

February 9, 183a — ^During the steam oamage 
boom that started about 1821 and lasted some years, 
several companies were formed and projected to run 
hnes of coaones 1 he London and Birmingham Steam 
Carnage Coi^aiw built m 1883 a coach of the type 
mvented by Dr William Church of Burorngham, and 
patented by lum on Feb 9, 1832 The coach had a 
single front wheel and was carried on air springs , its 
driving wheels were 8 ft 6 in m diameter, and had 
elastic runs and spokes , they were mounted on 
separate axles and geared by chains to the engme 
shaft The carnage did not prove very successful and 
was not used after a few short tnals 

February 10, 1801 — Green houses for vines and 
other plants come into general use during the 
eighteenth century fhe first patent for a homouse 
was granted on Feb 10, 1801 to James Anderson, the 
editor of the rare penodical The Bee , or Lxterary 
Weekly Intelltgeneer, 1701-94, and the author of 
several agricultural works 

On the same day, Feb 10 1801, the first patent 
for a fire resisting safe was granted to Richard Scott, 
a oolouol in the employ of the East India Company 
The safe consisted of an outer casing with double 
walls of metal and a filling of charred wood socUced 
m an alkalme solution, and an inner metal box 
supported on all sides by pins 

February to, 1825 — A great improvement was 
maile m the candle by the invention of tlie plaited 
wick, which became untwisted and consumed as the 
candle burnt The invention was patented in France 
by Cambac^r^ on F eb 1 0, 1 826, but it does not appear 
to have reached England until some years later 

February la 1849- During the first half of last 
century especially after the invention of photography, 
the forgery of Bank of England notes was very 
common and many mventors applied themselves to 
the problem of devising means to circumvent the 
forgers and safeguard the public The new issue of 
notes which was made from the Bank m 1865 was 
printed on pajier manufactured accordmg to a process 
patented by William Brewer and Jofoi Smith on 
Feb 12 1840 m which the design for the water 
meu-k IS engraved on steel dies and transferred by 
atampmg to brass plates fitted witlun the paper 
making moulds 

February 14, 1780 — The well known letter copying 
press was patent^ by James Watt on Seb 14, 1780 
TOe patent specification desonbes, m addition to the 
usual screw jiress, a rolling press, which is the form 
that Watt himself preferred to use 

February 14, 1876 — Several claimants, notably 
Reis m Germany and the Itahans Manzetti and 
Meucoi, dispute with Alexander Graham Bell the 
right to be called the inventor of the telephone, but 
It was undoubtedly on Bell s expierimental work emd 
his Umted States patent of 1876 that the commer 
cial development of the telephone is based, and from 
which its use as a practical instrument dates Bell’s 
^plication for his ongmal patent and a caveat from 
Elisha Gray for a sunSar invention at winch he had 
arrived maependently were filed m the U S Patent 
Office on the same day, Feb 14, 1876, within an hour 
or two of each other, but the aotual times of fllmg 
were sufficiently well authenticated to enable the 
Patent Office authorities to pronotmoe definitely m 
favour of the priority of Bell, uid hupatwit was duly 
sealed Apphoations from Gray, Pdiscna, Dolbear, 
Berlmnr, and others, followed in qoiek suoeeasion, and 
heavy litigation was only settled by the Bell Company 
buying up the whole senes of inventions ^ 



Fxai£ttTA&¥ 9, 1929] 


NATURE 


Socletlet and Academies. 

Lom>OM. 

Roytl Socittr, Jan 31 — S Chapman On the 
theory of the solar diurnal variation of the earl’s 
maraetiazn A ‘ dnft.ourrent * theoiy is proposed, 
ndiioh may aooount for the major part of the solar 
diurnal magnetic variation, but at present a decision 
cannot be made between this and the ‘ dynamo ’ 
theory , both theonee require that the diUmal con 
veetive motiiHi m the conducting layer differs largely 
in phase from that obsorved m the loww atmosphere 
— G M B Dobson, D N Harrison, and J Lawrence 
Measurmnents of the sunount of ozone m the eeurth’s 
atmoB^ere and its relation to other geophysical 
condinons Daily observations of ozone in the upper 
atmosphere show that there is a well marked ewea, 
with much ozone, immediately to the west of cyclones, 
while ozone is generally small m anfi cyclones Polar 
air currents in upper atmosphere are generally associ 
ated with much ozone ana equatorial currents with 
little There is large annual variation m amount of 
ozone in high latitudes, but very little m low In 
autumn the amount of ozone is nearly uniform over 
the hemisphere — S Chapman and J M Stagg On 
the vanaoility of the quiet day diurnal ma^etio 
variation at Eskdalemuir and Greenwich Corre 
spending daily vsjues of percentage departure of 
actual from the ‘ normal ’ range of diurnal solar mag 
netic variation (Afi) for the same element at the 
observatories are closely correlated, whereas there is 
much leas oorrelation brtween correspondmg values of 
AjR for different elements at the same oMervatory 
Actual range {R) or hR sufficiently characterises daily 
variation at any season, because variation is the same, 
except in Seale, on days of large as on days of small 
range — L H Gray The absorption of penetratmg 
radiation Adopting the hypothesis that penetrating 
radiation is a type of > radiation, its absorption m the 
atmosphere is investigated from the theoretical pomt 
of view — R d’E Atkinson The probability of exoita 
tion by electron impact Starting from the quantum 
theory point of view, a method is developed of 
analysing the results obtained by the Townsend type 
of experiment, m which ourrente of the form »=»,«“ 
are found on varying the distanoe x between two 
parallel plates m a gas at comparatively high pressures 
— N W McLachlan Pressure distnbution in a fluid 
due to the axial vibration of a ngid disc Pressure 
distribution throughout the hemisphere on each side 
of a rigid disc, vibrating m a circular aperture m a 
plane wall of inflmte extent, is considered When 
wave length is large compared with diameter of disc, 
pressure distribution is uniform over any hemispherical 
surface distant several diuneters from disc When 
wave length is comparable with diameter, preesure 
deorecues with increase m angulsu- distance from axis 
In general, the central zone is the only one of import 
ance — J O Cockcroft Skm effect m rectangular 
conductors at high frequencies At high frequ«ioiee 
the surface of the conductor becomee a stream hno m 
the magnetic field, and the problem of distribution of 
ourrmtDeooraee analogous to an electrostatic problem, 
surface current density corresponding to eleotrostatlo 
surface density, whilrt depth of penetration is tlw 
satae as for inflmte stnpa — L Roaenhsad Systems 
of line vortices m a ohannhl of finite breadth The 
mvestigations deal with a l^rmin street of vortices, 
or unsymmetrioal double row, m a channel of finite 
breadth A discussion on the symmetrical double 
row has also hem incorporated — T P HUditch and 
N L Vidyartbi (1) The products of partial hydro 
geoation of some hit^mr monoethylenio esters A 
method has been worked of determining tiie con 
stitutiotn of the ISMnerio aoidB produced m hydro 
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genation of denvativee of the oleio senes Methyl 
eeters of oleio, pahnitoleic and erucio aoids each yield 
a mixture of three position isomendee, namely, the 
original acid, and the two acids m which an ethylemc 
hnkage is m either of the positions adjacent to that 
ongmally occupied The beanng of this upon the 
general theory of contact action at solid surfaces is 
considered , the opposite geometnoal isomeride of 
ongmal ethenoid acid, and also formation of position 
isomers, seem to be due to dehydrogmation of freshly 
formed saturated eeter prior to desorption from oata 
lyst — (2) The products of partial Iwdrogenation of 
some higher polyethylenio eeters. The various ethe 
noid bonds ore not usually hydrogenated at same 
rate, and the isomerisation phenomena discussed 
above are encountered Tlieee complications are not 
sufficient seriously to mtorfere with Ae utility of the 
method as a means of determining constitution of 
polyethylemo derivatives — P K Mchlu and D P 
Achsrys Infra red radiations of active nitrogen 
Photographic mvestigation of the spectrum from 
X7600 to X8900 shows that it is an extension of the 
first positive group of nitrogen in the greon, yellow, 
and rod regions The most important group of Imes 
of atomic nitrogen at about X8200 is absent — 
T H Havelock The vertical force on a oyhnder m a 
uniform streeun The method of suoceesive images, 
taking images alternately m surface of oyhnder and 
m free surface of stream, is used The method can 
be applied to any submerged body for which image 
systems sure known — R C J Howland Stress systems 
m an mflnito strip — A H Wilson Perturbation 
theory m quantum mechames The convergence of 
the senes of perturbations is discussed Though the 
senes is not m general convergent, yet it usuallv 
posseesee an asymptotic character, and its use t# 
tlierefore justified — 0 W Richardson and K.sDas 
The speotrum of H, the bonds analogous to the 
orthohehum Ime spectrum — 0 W Richardson and 
P M Davidson The singlot bands of the hydrogen 
molecule (1) The strongest two band systems in the 
s]>ectrum of H, belong to 3 to 2 electron transitions 
analogous to those of the parhehum line spectrum The 
properties of the final state are given w ith great accuracy 

Linnean Society, Jan 3 — C E Moss A new genus 
of the Hydroohantacew from the Zambezi The 
freshwater plant discussed was collected in the River 
Zambezi, at its confluence with the River Lmyanti, at 
Kaztmgula, above Livmgstone, in Rhodesia It was 
growing, stammate plants here and pistillate plants 
there, on the water margm of a reed swamp, m water 
about three metres deep Apart from the flowers, 
the whole plant was submerged The petals are 
broad , the stamens number twelve, and are of four 
different sizes , six stammodes, three large filament 
like onee and three small scetle like ones, occur m the 
pistillate flower Moreover, the new plant is remark- 
able by its elongate and lijpilate leaves, its elongate 
and terete peduncles, and its oyhndncal and mono 
phyllous sj^thes all oovered with soft ooniool pro 
jeotions The plants appear to be idaitioal with Iho 
i^^-speoimen of Boottta muncata Wnght 


Paris 

Academy of Sciences, Jan 7 — A Lacroix The 
existeaoe of teotites at Oambodia their morpholi^ 
A r6eum6 of the results of the examination of 1760 
■peoimens, giviag An aooount of the shape, fraotufe, 
and muyfanga ^Tho question of origin is reserved 
- > • Fichot exteosiop of ^ 


later duouaeion.— 


method qf geogradhioal engmeers e» tsnaS c 
fourth cura«— A. fittodpl* was ejected corrsepo ^ 
Seotkm of IMumiot, v4 WiUiam Bowie 
I torriuponim* for the Beotiod of QfOgrephy e|id 
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Navigation — Paul Pelena toherioal operations and 
paratMtio cOngruenoe — Cb Blochs Ruled surfaoee 
naving skew oubioe for asymptotes — V Smirnoff 
The limit values of anal^^ioal functions — Souls : 
The compansori of various theorems on Taylor’s 
senes — 0 D Kollogg and Florin Vaiiloaco Contn 
bution to the studv of the capacity and of Wifflier’s 
senes — A Demoulin A class of oongruenoee — Jules 
Drach The transformation of partial differential 
equations of the second order by the expboit use of 
the charaotenstic vanables of Ampm — Arnaud 
Denjoy A class of analytical functions — Alexandre 
Kovanko The approximation of generalised nearly 
periodic functions — A Gay The slow, non per 
manent movement of any cylmder m a visoous 
incorapreesible liquid —Ernest Esclangon Rxperi 
meats in optical reflection and the asymmetry of 
space — Ludovic Gaurier Limnological studies in the 
P^rench Pyrenees — Th De Donder The photonic 
field and the relativist generalisation of the undulatory 
mechamcs of Du-ac — A F JoffdandA N Aridnieva 
Experiments on the polarisation of electronic waves 
The negative results from these experiments con 
ceming polarisation either by reflection or by the 
magnetic field are m full agreement with the un 
dulatory theory of matter developed by C O Darwm 
and by J I Frenkel — J Frenkel The impiossibihty 
of polans^ the cathode rovs by reflection — Henri 
Gutton The properties of ionised gases m high 
fre(|uency fields — Jean Thibaud Tlie effect of 
penodic concentration and expansion produced by a 
longitudinal magnetic field on a bundle of slow 
electrons The effects produced on the trajectory of 
a bundle of slow electrons passmg through the 
magnetic field produced by a coil oarrymg a con 
tinuous current rMemble those produced on a ray of 
light passing through a lens, the convergence of wfuch 
varies contmuously — L^on and Eugins Bloch Inter 
oombmations and new tenns in the spark spectrum 
of sulphur, S II — J Dufay The absorption spectrum 
of oxygen and of ozone m the ultra violet r^ion — 
V Dolejiek and K Pestrecor The tendency of the 
values of the discontinuities of the K absorption of 
the simple bodies — Henri Belliot Influence of the 
nature of the fixer on the development after fixing 
of mverted or solarised photographic plates — P 
Dejean The study of meohatucal properties as a 
means of following the transformations of brasses 
oontaming 97 6 03 5 per cent of copper Crushing 
tests at varying temperatures up to 900° C have been 
carried out and the results given m a graph m which 
the crushing strength is plotted against temperature 
for several alloys The curves show a point of m 
flection at 479° C common to all the alloys, and a 
higher point, 689° 783°C , varying with the composition 
of the alloy — Albert Roux and Jean Cournot The 
internal transformations of a copjier eduminium alloy 
Details of X ray studies of a ooppier alumimum alloy 
(90 ooppier, 10 aluminium) after various kinds of heat 
treatment —Pierre Joliboif The application pf the 
theory of ijinits to the allotropio vaneties of phos- 
phorus The author contends that this theory, 
although attractive, is not in accord with the known 
f«Cbts concerning the allotropic vanetiee of phosphorus 
It is re^rded as proved that there are four varieties 
of solid phosphorus, namely, white phosphorus, 
ordinal^ red pihoephorus, pyromorphio phorohorus 
and Bnd^onn’s black phosphorus — CMment Duval 
A oobaltio monammine Wemor has olaesifled the 
oobaltiammmes m seven senes containing decreasing 
quantities of Mnmonia Up to the presoit, no example 
has been known of the type (Ct> NH, X,) M, 
The pseparation of a repiroaentative of this series 
18 deeonbed, sodium oobalti amitiomoborate 
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(C!o(BOghNH,)Na, — R. Locquln and V Cercbe* • 
SojoB denvativee of hydantoinaoetio aeid — Max and 
Michtl PolonoTski 8 Chlorotropuie and the non- 
existence of Hesse's bellatropme — J Orcel and GU 
Rivera The miorosoopto study of the complex 
ooppier silver minerals of Colquijiroa (Peru) — Robert 
GiWat The vanation with direction of the capillary 
constant of smectic bodies An appUoation of the 
Gauss theory of capillarity to smectic bodies — 
Maurice Blumentbal The suoceesion and distribution 
of the tectonic imits of the Mediterranean slopie of the 
Betic Cordilleras between Grenada tmd Gibraltar — 
G Nicolas An end^hyto of Lunularta cructeUa — 
N N Kourtiakoff The influence of the relief of the 
soil on fertility — P Mazt and P Event Chlorosis m 
cultures on land under sewage irrigation its cause 
and cure This can be remedied by addition of iron 
salts — Herald Okkels The existence of a morpho 
logical sjiecialisation at the level of the vascular piole 
of the renal glomerule in the frog — J Andrd Thomas 
The reactions of grouped living beinm Th© action 
of some alkaloids on Convoluta Roseoffenau — F 
Holweek The production of monochromatic X rays 
of great wave length Quantitative action on micro 
organisms Study of the action of X rays of 4 8 A 
on the pyocysnic bacillus The results for rays of 
4 A and 8 A are shown on separat© curves and com 
pared with th© calculated curves — A Lacassagne 
The action of X rays of great wave length on micro 
organisms The establishment of exact statistics of 
the mortality of the irradiated bacteria A discussion 
of the technique necessary for exact determinations — 
Mme P Curie The study of the probability curves 
relating to the action of the X rays on bacilli A 
mathematical discussion of the matter in the two 
precedmg papers — S Mutermilch and Mile E 
Salamon The local formation of antitoxins in the 
cephalo rachidian fluid Thevasculo meningeal barrier 
IS unpiermeable to blood antitoxins formed in the 
animal organism as the result of the mooulation of 
anatoxins m the jientoneal cavity The appearance 
of antitoxins m the cephalo rachidian fluid of animals 
vacemated by the mtra meningeal method is due to 
their local production by cells the nature of which 
has still to be ascertamed —George* Tixler The 
spectrographic verifioation of the activation of ergo 
sterol under the mfluenoe of irradiation by ultra 
violet rays The curve of transmission of the 
ultra violet rays and the curve of antirachitic 
activity, considered as a function of the tune of 
irradiation, are parallel at first, and then deviate from 
each other as the time increases The maximum of 
antirachitic activity does not correspond with the 
minimum transparency 

LsNnmaao 

Academy of Sciences (Comptea rmdua, No 28) — 
A A Belopolskij Changes in the spectrum of the 
star o' in the constellation Canes Venatici Observa- 
tions of variations in th© mtensity of oertain lines in 
the spectrum — N Gajevskaja i Some new pelagic 
infusoria from Lake Baikal Descriptions of three 
new genera and four new species — C Flerov The 
diagnostic characters m the genus Capnolva Fnsoh 
(fom Cervidm) Revised diagnoses of the genus and 
of Its two speciee, Oapreohu oapraolua (Linn ) and 
O pugargua (Pallas), the latter with three subspeoies — 
J Gueronitnus Tlie multiple polynome deviating 
least from the zero and with two first coeffioiente 
mven — B Scbtylko A metiiod of determination of 
foaul remains of Teleoetei In many oases it is 
possible to use for the identification of fragmentiuy 
fosnls of Teleostoi the duqie and sculpture of scales ; 
several examples are aniJysed. 
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Forests and the Rojal Commission 
on Agneuiture in India 

S EVERAL aspects of the Report of the Royal 
Comimaaion on Agnculture m India have 
already been commented upon m Nature (July 24 
Aug 4 and Nov 17 1928) The position of forestry 
m the different Provinces is dealt with m the ap 
propriate sections and the evidence before the Com 
mission has recently been published Perhaps the 
first point which strikes a forested after reading the 
chapter on forests in the Report of the Commission is 
the Commission s apparent acceptance of the defini 
tion of forest as areas produemg large timber 
Many of the forests of the plains the Com 
missioners remark are forests only m name Few 
timber trees are to be found in them but they pro 
vide a certain amount of fuel and grazing It is 
to be hoped that this definition will not come to be 
accepted for the forests of the British Empire 
In the most intensively managed forests i%8ome 
European countries the definition of forests m 
< ludes both categones and it has come to be recog 
nised as the result of much bitter and costly 
experience that the management of the second 
category the fuel and grazing grounds is often 
the most difficult It cannot be left to either the 
Village community or to the civil officers For the 
efficient management and improvement of such 
forest areas the highest professional talent coupled 
with administrative experience and great tact is 
required It is for this reason that we find m some 
parts of Furope semor executive officers possessed 
of these attributes delegated to the charge of 
forest areas forests only in name as the 
Commissioners term them of which the sole reason 
of mauitenance is the provision of fuel and grazing 
fortheagncultunst In fact such forest areas for 
they are unquestionably accepted as forests commg 
within the work of a Forest Department are as 
necessary for the well being of the agriculturist as 
the big timber forests the produce of which is re 
quired for the industrial sections of the commumty 
In connexion with the timber forests it is stated 
with truth that the bulk of the areas are inaccessible 
to the vast majonty of cultivattHs This is an 
obvious fact (not restricted to India alone) and the 
inevitable aftermath of ill regulated expansion of 
agricultural lands in the past with no due provision 
being made by the reservation of blocks of forest 
m suitable positions even though situated on land 
adapted to agriculture This has been the history 
of the past development of agricultural India 
Between the sixties and eighties of last century, 
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forest officers often directed attention to the point, 
but their voices went unheard when balanced 
against the clamour for the land and the revenue 
to be obtained from it by the development of agn 
culture It 18 , however, moorrect to state that the 
distances of the timber forests and the difficulties 
of transport “ result m the great mass of the 
agricultural population denvmg little or no direct 
benefit from the forests proper ” In many 
countries, the mam forests nowadays are situ- 
ated m the hilly regions and serve to protect the 
sources and catchment areas of the chief nvers and 
their tributaries The agriculturist m the plains is 
dneotly dependent upon the water from these areas, 
although, as often in India, he may be situated 
several hundred miles distant The mamtenance 
of an even flow in the nvers and in the spnng level 
of the underground water which feeds innumerable 
tanks and wells used for watering the crops m India 
would certainly undergo a drastic change for the 
worse wore the distant timber forests to disappear 
The observations, questions asked of witnesses, 
the deductions amved at by the Commissioners, 
and their recommendations on the subject of the 
forests in their relation to agnoulturo, are of con 
siderable importance, smce the latter forms the basic 
mdustry of the country Bnefly, the chief subjects 
considered may be enumerated as grazing, fuel re 
quirements and their nature, and the question of the 
formation of forest areas, the object of which should 
be the provision of grazing and fuel on a regulated 
basis of management There is much else m the 
Report of interest to the forester, but here we 
confine ourselves to the three pomts mentioned 
The Commission devoted considerable attention 
to the forest grazing busmess and to the efforts 
which had been made by cutting and baling grsiss 
from the forest to mduce the villagers to make use 
of the dry grass instead of taking the cattle out 
daily to the forest So far, the villager has per- 
sistently refused to make use of baled grass or to 
alter hw age long customs He accepts it as an 
mevitable ration in times of famme when distance 
precludes him from sending his cattle to the forests, 
which are thrown open to all the amraals which can 
reach them In many forests of the country, serious 
harm has resulted from the excess grazing of animals 
in the forest, under which all young growth is 
browsed and the soil becomes beaten down and 
hardened under the hoofs of successive generations 
of animals “ It is,” say the Commissioners, 
“ from the Forest Department more than any 
other that comphunts are hoard of overstocking of 
grass land with animals of no economic value, for 
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this IS a subject that is being (XHistantly forced 
upon their notice m the extensive grazing areas 
under their control ” The forest officer, petf(»«e, 
sees most of this grazing business, since he has to 
provide for the animals But it is surely an anomaly 
to fix the responsibility for the failure of the vil- 
lager to make use of baled grass or to improve his 
herd of ammals upon the fcoest officer , and yet suc- 
cessive famine and agricultural commissions, etc , 
have done so m this matter of cattle and grazing 

The forest officer is, however, not responsible 
for the village or villagers and their agricultural 
methods The onus m this respect bee with the 
agncultiiral departments, and m earlier days rested 
entirely upon the civil district officer The re 
markable morease m the numbers of the cattle, 
aheep, and goats throughout the country, following 
upon the settled order introduced and mamtamed 
by the Bntish, could not perhaps have been fore- 
seen , but whenever the question has come up 
during the past half century, those who should have 
been responsible for the development of agnoulture 
m all its phases, mcluding ammal husbandry, simply 
followed the old methods of the natives, and the 
forest officer was ordered to make provision for 
grazing, which each decade became heavier, once 
the villager had entirely destroyed, by over 
utilisation, the grazing lands in his vicinity 

The Commuisioners accept, however, the oon- 
tmuance of forest grazing ” Since," they write, 
“ it cannot be doubted that grazing m forests will, 
for a very long time to come, be an important 
feature of forest economy, we consider it essential 
that the intensity of grazing, consistent both with 
the proper development of the forest and the 
preservation of desirable grasses, should be deter- 
nunod as soon as possible The Chief Conservator 
of Forests m the Umted Provinces informed us that 
knowledge in both these respects is at present 
defective ” Yet, it may be pomted out, the answer 
was suppbed (paragraph 183) by the Chief Con- 
servator of Forests of Bengal, who, m referring to 
the deterioration of forests through excessive 
grazmg, observed “What appears to be light 
grazing m terms of head of cattle per acre is, m 
practice, concentrated near the village, m stream 
beds and grassy blocks , the last two being just 
where it does most harm ” How could it be other 
wise ? The cattle leave the village in charge of an 
urchm or two soon after sunnse and return m the 
red evemng light as the sun is dropping on to the 
horizon Two to four miles from the village ia 
the utmost reached 

The fuel or firewood (for it is chiefly the latter) 
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queation is to some smsU degree studogous to th»t 
of the fodder one One factor governs both, so far 
as the agnoulturiste dwelling away from forest areas 
are oonoemed, and this is the cost of carnage of 
the materials Suggestions are made to the railway 
management upon this head As is well known, 
over large tracts of India the only fuel used is 
oowdung In the past the forest officer has often 
re o eived ignorant censure for his mability to help 
to change this state of affairs whereby the manure 
of the fields is used to cook the food of the agncul 
tunst Of course, the problem is one for the 
Agnoultural Department and its experts to deal 
with , but the Commissioners, although recom- 
mending methods of dealing with the provision of 
grazing and fuel lands, frankly show up the true 
position when they write (m connexion with the 
Central Provmces) “ A scheme to place at the 
disposal of the people cheap firewood from fuel 
depots at convenient centres m order to remove 
the need for burning cowdung has not met with 
encouraging results The oontmu6uioe of this im 
memorial custom with firewood stacked almost at 
their door suggests that it is not lack of firewood 
which robs the sod of valnable manure ’’ I 
The Commissioners refer to the deplorable results 
of shifting cultivation (a matter which has already 
been treated upon elsewhere m Natube), and they 
(leal at some length with suggestions for improving 
the supply of fuel and grazing for villages when it 
is defiment throughout the country Their recom 
mendations, put briefiv, are that areas should be 
earmarked and maintained for this sole purpose 
They realise tliat their suggestion is not a new one , 
that m Bombay this method was already under 
trial, the areas so mamtained being termed ‘ Mmor 
Forests ’ , whilst in Madras the so called poor scrub 
forests and grazing lands were being placed under 
‘ panchayet ’ (that is, village) management 
The Commissioners express no opinion as to the 
better form of management, that is, whether this 
type of forest area should remain under the Forest 
or Civil Department, but they advocate a study of 
the subject of establishing this type of ‘ mmor 
forest ’ in order that each vdlage will enjoy easy 
grazing and cheap fuel In these recommendations 
they will certainly have the hearty sympathy and 
the cordial support of the Forest Department 
But, m conclusion, the warmng note with which 
this article commenced may be sounded once again 
Grazmg and fuel areas, the primary object of which 
18 to supply the requirements of a collection of 
individuals forming a village community who re 
gard the area as their own property, reqmre the 
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most careful expert supervision and management 
if they are to oontmue to fulfil the objects of 
management Once relax the supervision and each 
individual wdl exert himself to get his share The 
Commissioners m dealing with Bengal appear to 
realise this They write " But it is not easy to 
oiHivmce the villager who needs fuel and the pro 
pnetor who needs cash, that temporary self denial 
wdl be more than repaid later on ” i 


The Theory of Atoms 

The Greek Atomista and Epicurun a Studi/ By 
Cynl Bailey Ppix+619 (Oxford Clarendon 
Press , London Oxford University Press, 1928 ) 
24a net 

T he brilliant achievements of Hellemc genius 
in literature art, politics philosojihy and 
mathematics have cast a reflected glory upon those 
Greek theones which may be considered as lymg 
withm the province of natural science This i% 
fulgence is apt to tire our mental retina, asd wo 
are perhaps too prone to assume an inherent 
lumuiosity whore, m pomt of fact, none exists 
There is a tendency easdy comprehensible but 
nevertheless entirely illogical to imagine that, 
since the Greeks excelled m philosophy, a similar 
exooUeuce is to be found in their scientific attitude 
and theories It was, however, long ago pointed 
out by Whewell that “ as soon as they had mtro 
duced into their philosophy any abstract and 
general conceptions, they proceeded to scrutmiso 
these by the mternal light of the mind alone, with 
out any longer looking abroad into the world of 
sense They ought to have reformed and fixed 
their usual conceptions by observation they 
only analysed and expanded them by reflection ” 
Without gomg so far as to agree with his conclusion 
that ‘ the whole mass of Greek philosophy there 
fore shrinks into an almost imperceptible compass 
when viewed with reference to the progress of 
physical knowledge,” we may yet admit the general 
truth of his criticism , and we should take especial 
care not to read into the ancient theories concep 
tions which are essentially modern 

There is, however, a more serious defect in Greek 
science than tins irrepressible habit of dispropor- 
tionate speculation It is that the Greek attitude 
towards Nature was w a large extent irrational, 
not merely in the riotous effloresoenoe of Neo 
Platonism but even in the greatest phdosophers 
of the classicid period Classical scholars may 
possibly regard this statement as heretical, but 
it would be easy to give chapter and verse to 
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confirm it Indeed, Prcrf Lynn Thorndike, m his 
excellent “ History of Magic and Expenmental 
Science,” has already observed that Gre^ science 
was nddled with superstition, magic, astrology, 
and occultism of all kinds “we cannot explain 
away the vaganes of the Timceua as flights of poetic 
imagination or try to make out Aristotle a modem 
scientist by mutilatmg the text of the History of 
Animals ” Hellas bequeathed to oivilisation the 
priceless gift of logical deduction, but lacked the 
spirit of modern science “ Everything,” said 
Thales, ‘ is full of gods ” 

Lastly, Greek science made no effective use of 
experiment, even if it did not actually despise it 
The technical ability of Greek craftsmen is iindeni 
able, and we are certain, therefore, that the philo 
sophers could have found plenty of material for 
expenment if they had but realised its importance 
This realisation was, however, not vouchsafed to 
them , nor, m fact, did it permeate the body 
scientific until comparatively recently Even so 
late as the eighteenth century, we read, the pro 
fessmr of chemistry at the Jardin des Plantes never 
soiled his fingers wath chemicals — he left that to 
an inferior personage, the demonstrator 
Having said the worst of Greek science we can 
the more readily agree that its chief theory, that 
of atoms, IS free from the gravest of the throe 
defects enumerated above , for on its physical 
side it cannot in any legitimate sense be described 
as tainted with superstition The atomic theory, 
especially perhaps m the form given to it by 
Democritus, has undoubtedly a right to be regarded 
wnth reverence by men of science, for although the 
modem theory m related to that of the Greeks much 
as a man is related to one of his simian ancestors, 
the cortmuity is unbroken from Leucippus to 
Dalton Mr Cyril Bailey’s fine study of atomism 
will consequently be of as great interest to men 
of science as to students of the humaiuties , and 
the former will particularly welcome the restramed 
way in which he makes his comparison between 
the ancient and modem theories “ Ancient 
speculation,” he frankly admits, “ is a very different 
matter from modem research at its boat if rested 
in the mam on a priori reasoning, and though 
observation and even experiment may have given 
some knowledge of detail, they had httle place in 
the development of the larger fundamental theories 
And not only do methods differ, but the funda 
mental conceptions of the atom m the ancient 
theory and modem chemistry are widely divergent ” 
To this ' gesture ’ it would be diurbah not to reply 
with an equally frank admission that Newton and 
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Dalton ultimately owed their inspiration to 
Leucippus, Democritus and Epicurus, and that 
but for the speculations of ancient Greece the 
modem theory may never have seen the light It 
IS, m tmth, a pleasure to be able to follow Mr 
Bailey through the pages of his story without 
feelmg that we are swerving from our allegiance 
to those two geniuses who established the atomic 
theory os we know it 

Mr Bailey first desenbes the antecedents of 
atomism and then passes on to Leucippus, who, 
he says, regarded himself, and was generally con 
siderod in antiquity, as a mediator between the 
Eleatic Monism of the successors of Parmemdes 
and the Pluralism of Empedocles and Anaxagoras 
The atomic theory, as conceived by its founder, 
Leucippus, was ‘ a reconciliation of those many 
antmomies which had sprung up m the course of 
earlier discussion, the One and the Many, change 
and permanence, division and continuity, the 
senses and thought ” Democritus elaborated the 
theory into a more or less universal system Re 
ceivmg it from Leucippus as a rather crude and 
tentative speculation, he left it in a highly de 
veloped and strengthened form “ with him. 
Atomism as such reached its highest development 
m Greece ” In the hands of Epicurus, to whom 
more than half the book is devoted, the atomic 
theory became even more complex, and although 
the physical hypotheses which it expounds are of 
extremely great interest, the scientist cannot bring 
himself to approve of such devices as the postula 
tion of a ‘swerve ’ in the path of the atoms, in 
order to escape from the determinism of Democritus 
It IS of course in this and similar respects that the 
modem theory differs so much, not merely in form 
but also m spirit, from the great scheme so lucidly 
and beautifully desenbed by Lucretius That 
free will has its explanation in the deviation of 
atoms from a rectilmear path is conceivable, but 
as a scientific hypothesis it is merely useless 
Dalton’s theory is very much simpler than that 
of Epicurus, because it assumes less and attempts 
to explain less . yet m point of fact it has explained 
much more 

It would be an impertinence for us to offer any 
opinion upon Mr Bailey’s cbnclusions from the 
literary pomt of view , but from that of science 
we may thank him for an unusually clear exposi 
tion of the burth and early hfe of one of the greatest 
of scientific tbeones His book must be for many 
years the most authoritative on the subject, and, 
unlike many ‘ authorities,’ it is a delight to read 
E J Holmyabd 
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Solutions and Heat Engines. 

Oaaea and lAqutdt a ColUrtbvttott to Mdecukar 
PhytM By Dr J S HaJdane Pp rv+334 
(Edinburgh and London Ohver and Boyd, 
1928 ) 18« net 

T his volume ongmated m the attempts of 
the author to apply current oonoeptiona of 
oemotio preosure to phyenologioal processes He 
appears to have been led on from one subject of 
physios to another, and to have found difficulties 
at every step The source of these difficulties is 
apparently to be sought in a toidenoy to take the 
elementary statements m text-books as represent- 
ing the best knowledge on a subject, whereas m all 
such elementary instruction it is usually necessary 
to strip the subject bare of all comphcations It 
may perhaps qmte rightly be urged that this 
simplification is earned to excess, and that it does 
often mislead a student For example, van ’t Hoff, 
in his desire to show that for dilute solutions there 
was a close analogy between the laws of osmotic 
pressure and those of gases, concentrated attention 
on such oases and bent all his energies to demon- 
strate this analogy m all its details and the con- 
sequences of it By domg this he was able to show 
that the resemblance between the two phenomena 
was so complete, not only quahtatively but even 
quantitatively, that there could be no doubt that 
osmotic pressure and gas pressure were doe to the 
same cause But at the same time the oonsidera 
tion of more oomphoated cases was left on one side, 
and such cases were -often forgotten 
Of course, when concentrated solutions are con- 
sidered, there are difficulties, just as there are for 
gases , but this does not take away the importance 
of the truth that the gas theory of osmotic pressure 
IS the only theory from which it has been possible 
to calculate the pressure Moreover, 6Uiy other 
theory which may be put forward as an alternative 
explanation must not only explain the pressure 
but must at the same tune explain away the effects 
that must arise from the molecular bombardment 
However, Dr Haldane will have none of this 
The theory to him “ is inherently unintelligible ” 
He resuscitates the old idea that the pressure goes 
the wrong way He will see that his objection is 
invalid if he will consider that the effect of the 
bombardment is to tend to expand the volume of 
the solution, and that therefore if water can flow 
in through a membrane it will do so 
Similarly, Dr Haldane is ‘ up against * van do: 
Waals : '* van dw Waals’ interpretation of bis equa- 
tion is, however, not only very improbable, but . 
No SOM, VoL. 188] 


would make it impossible to extend the dynamical 
theory to the phenomena obsMved in hqmds ” 
“ The theory of van der Waals treated gases as if 
they were already hqmds, and it could thus give 
no account whatever of condensation to the hquid 
form, or of a critical temperature ” 

Statements such as these are not of rare occur 
rence, but may be taken as charactensing Dr 
Haldane's attitude towards his subject It is 
when he comes to consider Carnot’s prmciples and 
the ideal engme by which Carnot demonstrated 
them that his antagonism to phjrsical conceptions 
is most conspicuous and startling He makes much 
of the fact that it is not possible to make such an 
ideal engine The vahd conclusion to draw is that 
no real engme will have an efficiency so great as 
that demanded by Carnot (and by those who trans- 
formed his views to smt the law of conservation 
which was unknown to Carnot) Dr Haldane 
claims to show “ that existmg kmds of hea^ 
engme can, as a matter of fact, work far,jnore 
efficiently between two temperatures than a Carnot 
engme ” We fail to follow how he comes to this 
conclusion, especially as m the engmes desenbed 
by him the formula which he himself gives indicates 
only half the Carnot value for a given pair of 
temperatures There is some confusion here which 
requires further elucidation But assuming the 
vahdity of Dr Haldane's claim, we would commend 
it to the attention of central heatmg engmeers, for 
there should be commercial profit m it 


The Geology of Southern Africa. 
Oedogte der Erde Herausgegeben von Prof Dr 
Ench Krenkel Oeologte Afnkaa Von Prof 
Dr Ench Krenkel Zweiter Teil Pp xu-i- 
463-1000 + Tafeln 22 37 (Berlm Gebrflder 
Bomtraeger, 1928 ) 45 gold marks 
OUTH AFRICA is of special geological mterest 
from its simphoity and symmetry of structure, 
its instructive senes of pre Paheozoic rocks, its 
Karroo formation, with a succession of terrestrial 
deposits rangmg from the Carboniferous to the 
Jurassic, and with important fossils, glacial beds, 
and vast lava sheets, the clues given by its Creta- 
ceous beds as to the arrangement of ocean and 
continent m the South Atlantic region during the 
Upper Mesozoic, and its unique mineral deposits 
of diamonds, gold, platinum, and chromium, and 
its vast stores of coal The second volume of 
Prof Erenkel’s “ Geok^e Afrikas ” has been 
appropriately devoted to Sopth Afnca, which, 
owing to its unity, is well adapted to monograjdiio 
el 
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desorption Tlie area described lies south of the 
Loww Zambea, and farther west is bounded in 
general by the soutiiem watershed of the Congo , 
the booh therefore deals with Northern and 
Southern Rhodesia, all the Union of South Africa, 
and Mozambique, of which the treatment is pro- 
porticmately briefer than the rest 

The country consists of a high mtenor plateau 
bounded by a belt of lowland which contains many 
marme deposits — Devonian and Carboniferous m 
the Cape, and Cretaceous and Kainozoio m Natal, 
Mozambique, and along the western coast Marme 
rooks have often been reported on the plateau, and 
some of pre-PaI<ieozoio age are accepted by Prof 
Erenkel on lithologioal evidence which is perhaps 
moonclusive , the only strong case is for some beds 
containing fragments identified as Eurydeama near 
Keetmanshoop, which were described as marme 
by Sohroeder m 1908 ; m view of the significance 
of this oocurrenoe, and the fact that reports of 
marine fossils from other localities, as from the 
Otavi Dolomite, have not been confirmed, a full 
account of the fossils from this bed would be us^l 
The boundary between this coastal belt and the 
plateau has been generally known as the Great 
Escarpment, and Prof Krenkel m his mteresting 
chapter on South African physiography has renamed 
it the Rogerstufe, after the head of the Geological 
Survey of South Africa 

This volume has the advantage of followmg 
Dr du Toit’s “ Geology of South Africa,” 1926, 
but it shows full evidence of mdependent prepara 
tion The two works are on somewhat different 
lines, which make them usefully complementary 
Instead of the abundant photographic plates which 
illustrate du Toit’s volume, the chief illustra- 
tions provided by Prof Krenkel are a valuable 
aenee of excellent geological sketch maps and 
sections The opinions of the two authors are 
most m confliet over the bearing of South Afnoa 
and South Amenoa on Wegener’s view that the 
Atlantic was formed by the westward drift of 
America Dr du Toit is a strong supporter of 
that theory Prof Krenkel, on the other hand, 
declares (p 613) that the mountain systems of the 
two areas differ m form, m the nature of their fold- 
ing, their tectomo divisions, age, and geographical 
arrangement, and holds that owing to these differ- 
ences the composition of these monntains of similar 
material is cff no weight as evidence of their original 
connexion. 

Prof Krenkel agrees with Dr dn Toit and chffmrs 
from the late Prof Schwarz and othos as to the 
age of the Waterberg System, which he places m 
ifo 3094, VoL 123] 


the PalnoKoio , he refers to the presenoe of some 
impressions that have been regarded as orinoid 
stems, but the evidence for them should be quite 
distinot to be admissible in view of the other in- 
dications that these beds are of terrestaal origin 
Pnff Krenkel’s account is especially valuable in 
dealing with South-West Africa, for which Kaiser’s 
great monograph was not available to Dr du Toit 
The chapter on the economic geology is brief m 
proportion to the rest , the description of the 
nuneral deposits includes the platinum lodes which 
are the latest addition to Sooth Afnoan nuneral 
wealth, and promise a welcome source of supply 
of that sparse and necessary metal 
The bulk of the volume is occupied by detailed 
descnptions of South Afnoan geology, which are 
full and clear and acoompamed by well-selected 
bibliographies The work contains less ongmal 
matter than the first volume, which moluded areas 
which Prof Krenkel had investigated personally , 
but it will form an indispensable work of reference 
to those mterested m African geology 


Our Bookshelf 

The Development of the Human Eye By Ida C 
Mann (Pubhshed for The British Journal of 
Ophthalmology) Pp x + 306 (Gambndge At 
the Umversity Press, 1928 ) 36s net 
As Sir John Parsons has made clear m his 
foreword, this is no ordinary book or compila- 
tion, but a record of ongmal observation on a 
subject of great scientific mterest and practical 
importance For several ^ears, at meetings of 
the anatomical and various ophthalmologioal 
societies. Dr Ida Mann has been giving demon- 
strations on the developmmit of one or another 
feature m the human eye, which attracted pur- 
tioular attention by reason of the fullness of the 
evidence submitted and the lucidity of her exposi- 
tion of the facts and their meaning 
The admirable treatise Dr Mann has wntten is 
based upon Prof Ernest Fraser’s collection of human 
embryos Her treatise ^vides the most com- 
plete account we have of the historeneais of the 
human retina, lens, vitreous and their investing 
membranes, and material for the correct solu- 
tion of scores of doubtful issues, which within t^ 
compass of a mere review it is not poesibte to 
enumerate Particular mention must be made of the 
241 illustrations, the great majority of which are the 
author’s own ^u(^tmanshlp, remai^ble alike 
for their cleaxness and adequacy, as well as for 
their artistic charm The Cambridge University 
Press has done full justice to Miss Mann’s dnwinn, 
which have been reproduced on a gennous scim 
T he book forms a v^duable addition to our know- 
ledro in such an attxactive form that it is certain 
to become a standani work for the student to read 
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and the jmotitioiwr to ooninlt. It hu a aaefol 
bibHogra^y 

The dueotora of the BrUtsh Journal of OphUkai- 
mdloify are to be congratulated on promoti^ the 
publloation of a treatue which not only reneots 
the greateit credit on the author and the Medical 
School at St Mary’s Horoital, but also adds dis- 
tinction to British ophthalmology 
Dxzwnarxo dx axnonxmi e compo^x ohxmxcx con 
rdatxvc formdle e pesx maiecolarx e le termxnologxe 
chxmxoa, farmacevixca, alckxmxatxca Per I^f 
Cahsto Craven Pp/Vi + 316 (Milano Ulnco 
Hoeph, 1928) 38 lire 

This book is divided into two parts, the first and 
laimr of which is composed of a list, m alphabetical 
order, of upwards of 30,000 terms, consistuig mostly 
of the Italian names of ohemical compounds, 
together with their sjsmonyms Inolud^ also 
are short accounts of the ongm and meaning of 
such words as acetification, acid, balsam, com- 
pound radicals, cupeliation, extractives, hquation, 
refinum, saponifloation, spint, substitution, vitnol, 
etc Some of the commoner alchemistic and 
pharmaceutical terms are also explamed The 
second part compnses two lists of the names, 
formulsB, and molecular weights, (1) of those m- 
organic compounds, and (2) of those orgamc com- 
pounds, for which no synonyms exist 
A great amount of labour must have been ex 
pended m the compilation of this volume, but the 
results cannot be desonbed as other than highly 
unsatisfactory The first part may be of some 
mterest to the student of chemical history, but 
throu^out the book frequent errors occur m the 
formiusB and m the molecular weights Even the 
molecular weights of such simple substances as 
sulphurous acid, fummg sulfuric acid, and 
alummium phosphate are incorrectly given, and 
that of alumina is written 012 20 , alummium 
carbonate and alummium fiuonde are allotted 
wrong formuljs The symbol of boron is given as 
both^ and B, and that of fiuorme as both FI and 
F Moreover, in many instances, for example on 
pp 110 111, the items are arranged out of <nder 
The book would need very thorough revision 
before it could be recommend^ 

Brxtxth Museum (Natural Hxstory) Catalogue of 
the Pontxan Bovxdm Eurom in the Department 
of Oeolom By Dr Guy EUcock Pil^^im and 
Arthur TmdeU Hopwood Pp xn + 106 + 9 
plates (London British Museum (Natural 
History), 1928 ) n p 

Ths authorities of the British Museum of Natural 
History are to be congratulated on the form m 
which they are now issumg the catalogues of theu 
palnontol(^oal ooUeotions These now come out 
singly, each <me dealum with a particular group 
or subject, in a bomuT volume very (xmvement 
both for handling and reference 
The latest to appear is an account by Dr Pilgrim 
and Mr A. T Hopwood of the Pimtian Bovido 
^ Europe as far as the subfamilies GaaeUhue, 
Pseudotraghus, Bubalidinss, Hippotraguue, Oer- 
vim^innis, and Trag^phaua. Jm the pc<riaoe, 
No. 8094, Voi« 128] 


Dr Bather, lately Keeper of the Geological Golleo- 
tions, utters a hope t^t this memoir is but the 
first of a senes to deal with the rich ooUeotions of 
Pontian mammals m the Museum — a hope that 
will be shared by aU workers m this field While 
the catalogue deals chiefly with the actual speci- 
mens in tne Museum, due reference is made to 
types m foreign collections, so that the usefulness 
of the pubhcation is enhanced The bulk of the 
work 18 of course a desonptive account of the 
s^ies, with theur diamiostio characters and a list 
of the matenal, thus fulfilling the pnmary duty of 
a catalogue, but there is, m addition, a short mtro- 
duotion which gives information of the classifica- 
tion foUowed, and hmta at some of the difficulties 
which are involved m the handling of moomplete 
matenal 'There is a full and useful list of works 
consulted, and the illustrations are adequate 
No pnoe is stated on this volume, as it is m some 
It would be well to give this information as a 
uniform custom 

Dacxa an Ovtlxne of the Early Gxvxlxsatxons of the 
Carpatho-Danubxan Countries By Vaaile P&rvan 

5 p XI + 216 -f- 16 plates (Cambndge At tflb 
mversity Press, 1928 ) Is 6d net 
This httle volume has been published as a per- 
manent memonal of the late Prof P4rvan’s visit 
to Cambndge m 1926, when ho dehvered a short 
course of lectures on the oivihsations of the Car- 
pathian and Danubian oountnee Himself a native 
of Moldavia, where he was bom m 1882, he was 
imbued with “ a strange instmct for its Latinity ” 
Although he showed at an early age a high attain 
ment m pure scholarship, he devoted himself with 
untiring energy to the prosecution of excavations 
in the little-explored regions of Rumama De- 
tailed accounts of the results achieved by himself 
and the school of young men whom he rathered 
around him were published in a penodical, Dacxa, 
which he founded himself , but his most com- 

i irehensive account of Carpatho Danubian arclueo- 
ogy was published under the title “ Getica ” Of 
tim work the present volume is m efiect a summary, 
covering the period from the middle of the Bronze 
Age down to and including the mtrusion of the 
Romans For those who are unable to consult the 
larger work, whieh unfortunately has not been 
translated, this httle book, dealmg with an at 
present obscure subject, will be mvaluable 
The Qlands of Deelxny (A Study of the Personalxty) 
By Dr Ivo Geikie Cobb 1^ vii+296 (Lon- 
don William Hememann (Medical Books), Ltd , 
1927 ) 7s 6d net 

Thx subject of this volume is of sufficiently intimate 
a character to command a wide circle of interest, 
espedally as general as well as special temunology 
is used and a glossary is provided The general 
reader will find much useful information am also 
much to interest him of a slightly speculative 
nature A good case is made out for placing the 
Motors ^rtuon omnbme to form the ensemble con- 
noted by the term ‘ personality ’ on a more definite 
iffiysiologioal basis rather than on a vague psyoho- 
bpcal elaboratimk 
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Letters to the Editor 

[The Editor does not hold Inmeeff reaponeMe for 
optrwma expreeted by Am oorretpondenta Neather 
eon he undertake to return, nor to eorreapond with 
the ivrttera of, rejected manuacrtpte intended for thee 
or any other part of Natubb No notice m taken 
of anonymous communications ] 


What Happan* durln|t an Elactron Jump t 
Thb Bohr theory showed ito inadequacy most when 
the above question was asked After describing the 
motion of an electron with minutest detail m all of its 
man^ otbits, a deepening silence anawered him who 
inquired how the electron got from one orbit to 
another The most one could say was that it suddenly 
disappeared, and simultaneoudy reappeared m an 
outer orbit, or vice versa 

Now, I beheve the SohrOdinger theory has im 
pboitly tied up with it the answer to this question 
Pauh’s mterpretation (of Jordan, Z Phyaik, 40, 811) 
that the expression 

1 K) \'dq 

represents the probabihty that the electron has a 
CO ordinate lying between the values q and q + dq has 
led to the idea, permeating the quantum mechamcs, 
that tile electron, in tracing out its path, can go almost 
anywhere, but that the positions where it is most 
often found trace out the Bohr orbits In other words, 
the electron orbit represents a cloud m space, the 
centre of gravity of which is the locus of a Bohr orbit 
The SohrOdinger condition, that f be finite throughout 
all of space, is then intelligible as meaning that the 
probability of the electron being at any position m 

r ie must be finite If this is true, then what does 
intensity rule for a spectral hne mean m terms of 
this mterpretation r 

It has been shown — can we say experimentally T — 
that the mtensity of a spectral hne or the probability 
of a spontaneous electron jump, is proportional to the 
square of the matrix element, 


„ _ iqi>(x)f„(x)i>„(x)dx 

^chrddmger, Ann Phyatk, 80, 406 , Bom and Jordan, 
Z Phyaik, 84, 880) Let us disregaid the denominator 
of this expression (mtroduced for normalisation pur- 
poses) and focus our attention on the product of 
i'll tiy 'I'm 

If an electron in state n happens to occupy a 
position at a certam tune and can occupy that 
position ai| with more or lees probability while belong* 
ing to energy state m, then there is a probability 
of absorption of hght, provided the photon comes 
along at that particular instant If the same electron 
belonging to energy ‘orbit’ n occupies a different 
position, 0 ^, at, say, a different tune and it could occupy 
that position x, just as well (more or less) while 
belonging to energy state m, then we have a greater 
likelihood of its ab^rbing a photon For if the 
photon did not oome alon^ while the electron was at 
a)j. It might get there while the election was at Xg 
So the total probabihty of the electron undergoiiw 
a ' junm ' wiu be the summation of the probabUi- 
ties of tiie abihty of the electron to occupy identical 
positiims in the two states, over idl the different 
positions It mic^t occupy 

This leads us to the conclusion that m an election 
‘ jump,’ the electron does not jump It does not change 
its position It does not disappear saddoaly and re- 
iqipear simultaneously in another place At most, it 
undergoes a change m momentum and obeys a new 


force law, m much the same manner that a vibrating 
molecule behaves after absorbing hght Aooordmg 
to the Frandoan explanation {Trana Faraday 8oe , 
SI, 636) the nuclei vibrating about an equifibnum 
position r*, suddenly discover, immediately following 
the eleotromo excitation, that their equihbnum posi- 
tion IS now no longer r", but a different one (that is, 
r «) smd so they have to vibrate according to the new 
law of force In the case of an electron ‘ jump,’ the 
electron suddenly experiences a momentum change by 
a Compton effect, and its natural motion ther^ter 
IS of a different tyjie from what it was before the 
absorption of the photon because it has gained more 
kmetio ener^ 

I am welfaware that I shall be cntioised for dis 
oussing a phenomenon which, so far, is unmeasurable 
But it seems to me this new mterpretation of an 
electron transition removes the necessity for the tacit 
neglect of this most mterestmg question , it hushes 
the accusation of moonsistenoy in physical theory, m 
this one particular at least , it aids us m a more 
complete visuahsation of atomic processes ; and, at 
the same time, it does not violate Heisenberg’s un- 
oertamty prmoiple D 8 VuxABS 

University of Illmois, 

Urbana, 111 , U 8 A 


The Boundary of the Solar Chromosphere 

In analysing photographs of the flash spectrum it is 
customary to measure the lengths of the chromospheno 
arcs on the negative, and to deduce therefrom the 
heights to which vanous elements nse m the chromo 
sphere The U and K Imee of calcium are always 
found to nse the highest, and their extent fixes the 
boundary between the chromosphere and the corona 
One would very much hke to know photometrically 
whether the intensity of H and K light is really falhng 
off rapidly at this apparent bovmdary^ or whether it 
fades out slowly and extends appreciably beyond 
Since 1897 the view seems to have prevailed that it 
does not In that year Young wrote “ 'The photo 
naph also seems to make it certam that hydrogen, 
helium, and calcium, though bnUiantly conspicuous 
upon the plate in the images of the prominences, are 
entirely aoaent from the corona, a result agreeing with 
that deduced from similar photographs n^e m 1893, 
but only recently pubhshed It is quite clear that tiie 
earlier observations (referred to on pages 261 and 262 
of ‘ The Sun ’) were misleading from the fact that the 
apparatus did not sufficiently guard against the effects 
of illumination of the air by hght from the promin 
enoes ’ (Aetrophyatcal Journal, 6, 166) By lUumina 
tion of the air is meant soattenng of light m the earth’s 
atmosphere 

It 18 well known that the height to which spectral 
Imee are observed to nse in photographs of the flash 
spectrum is often misleadmg, since the height depends 
on the mtensity of the hne Of two fines arising from 
transitions from the same energy level of the same 
atom, the lees mtense may nse to only a amcdl fraction 
of the height to which the stronger fine is found to 
extend Ine question arises Is the apparent extent 
of the H and K lines any more trustworthy f Tina 
problem has become important for the more detailed 
application of Milne's theory of Support by radiation 
pressure 

The recent extension of Milne’s theory by Taylor 
[MonMy Notices B A , 87, 616 , 1927) thr^ d«^ 
cm the reality of the apparent boundary of tiie oidotum 
chromosphere, which sill observations agree m placing 
at not more than 14,000 kflometree above the limb. 
On the oontrary, the intensiiy of the H and K lines is 
now supposed to ejcteod far tMyand tins limit, faffing 
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out VBTf iknrly lOltie hat aooepted with ^xoval 
this OKteosioQ of hia Hilary " The •peotral OMwva- 
tkns made W Ool Stiattoa and Mr, Davidaon at the 
eolipae of 1920 (Svunatra) have been analyeed by Mr 
P A Taylor He flnit extended the theory eo as to 
allow for the onrvature of the aun, and then oompared 
the obeerved outward deoreaee in intensity of the 
flaah apeotrum with the calculated decreaae It 
cmpeared that all but about one ten thouaandth of 
the weight of the calcium ohromoaphere was supported 
^ radiation pressure” (Natdbx, 181, 944, 1928) 
Ihe same pomt of view seems to have been taken by 
MoOrea in m further extension of the theory (Monthly 
Notwt B AS , W, 737 , 1928) So it seems worth 
while (o conaiderwhether the sharpness of the apparent 
boundary can bo illusory 

Visual measurements as well as photographic are 
possible for the height of the Ha Ime Some observe 
tions in full dayhght were made by Fox (Aetrophya J , 
57, 234 , 1923) , under unfavourable weather condi- 
tions ho found a height at 7500 km , which agrees 
roughly with the height 8500 km found from photo- 
graphs of flash spectra Observations of the fl and K 
unee by photographic methods are more difficult, but a 
similar rough agreement is found 

Now, Kunz euad Stebbins foimd that the bn^tness of 
the sky near the aun was 5000 times lees intense durmg 
a total eobpse than m full dayhght (actually 6300 
times at the 1918 ecbpse and 5600 at the 1926 echpae 
Aatrophya J , 02, 126 , 1926) , and it seems mcredible 
that, when the chromosphere is viewed m dayhght 
against a brighter background, roughly the same ap 
parent limit should be found as in a total ecbpse, unless 
there really is a rapid decrease m mtenaity at this 
boundary 

In addi tion to the photographs of the 1926 eobpse 
(Mem B AJS , 04, 105 , 1927), on which Taylor based 
his conclusions, photographs were also taken in 
Sumatra simultaneously by Miller uid Marriott (Aatr 
Soe Pacific, 40, 98 , 1928) They state that on their 
photographs " strong H and K and hydrogen emission 
lines due to the scattering of Lght m the earth’s atmo- 
sphere are supenmposed upon tne corona spectrum and 
extend mto the lunar disc, but no Fraunhofer bnes are 
seen on the disc, and only a sbght suspicion of con- 
tinuous spectrum ” In the photographs of Davidson 
and Stratton the sbt was tangential to the disc, instead 
of radial, so that the extension on to the disc was not 
observed and does not seem to have been taken mto 
account It is to be hoped that in the future it will be 
possible to make the difficult correction for scattering 
m the earth’s atmomhere In the meantime it would 
seem beet to retain Young’s conclusion quoted above, 
and suppose that the apparent boundaiy is real, with 
a rapid falling oft m mtensity To obtam this result 
from Taylor’s theory it may be only necessary to as- 
sume that about one thousandth of the weight of the 
chromosphere is supported by gravity, instead of one 
ten thousandth Bokald W OuningT 

Mount Wilson Observatory, 

Oabfomia 


The Gamma Raya of Radium, 
ExFBBiiawTS which have been earned out here 
during; the past few years lead to the following 
oonolusions 

( 1) The Y-rays filtered through 1 6 cm of lead, and 
issuhig from a hole hi a lead block, have an average 
wave-lengA not greater than 0 0081 A or a value 
of atahrjmo* not lees than 3 For these r-xays, using 
ths nsoal nomenclature, <r, n g, approximately not 
1 /^, as is usuidly suppoiM 
The distnbution at the scattered radiatio^ is 
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approximate that given by the Klein-Nishma 
formula (Naxubx, vol 122, p 398 , 1928) namely, 

T T »* / 1+ eos«4 a»(l -cosg)* 1 

*“'*2»»*cV*\(l + B-aoosfl)* '*’( 1 + 0-0 cos «)*/’ 
the symbols having their usual signifloanoe 

From this formula we deduce that approxi- 

mately, amd also values of a which are witbm ten per 
cent of the values found by Ghray and Cave (Trans 
Roy Soe Can , vol 81, $ 8, p 7 , 1927) This means 
that wo may use their theory with some confidence m 
tbs mterpretation of ooenuo ray expenments 

(2) The Dirac theory of scattering is not correct. 
In the 7 -ray region it leads to values of o which are 
much too small (compare Gray and Cave, loc oit ), 
the corresponding recoil electrons having only one- 
third the i^uired penetrating power 

(3) The ionisation produced', in a closed vessel, by 
rays of high frequency having a negbgible photo- 
el^tno absorption coefficient r, is approximately 
independent of the material of which the vessel is 
made This assumes that the rays do not react with 
atomic nuclei 

(4) T for hard 7 rays vanes with a power of the wave- 
length much smaller than the 2 6^*' 

(5) The ionisation produced m a paper electroscope 
by 7 -rays is increased by surrounding the electroscope 
completely by lead or brass two millimetres thicki^ 

(6) The apparent absorption of an imtially yarauel 
beiun of homogeneous 7 rays continually mcreases, 
presumably until a maximum is reached 

Making use of the above conclusions, an examination 
has been made of the results of cosmic ray expen- 
ments, and a further communication will be xnade 
later 

I feel that the method developed here four years 
ago for the determination of 7 ray wave lengths has 
not been understood, doubtless because sufficient 
details have not been given An outlme of the method 
follows 

It IS necessary to know 

(1) The penetrating power of the recoil electrons. 

(2) 'The penetrating power of homogeneous ^ rays 

(3) The distnbution of scattered ndiation, % e the 

vanation of with S 

It IS assumed that the ionisation in a vessel of which 
the walls are of a substance of low atomic weight is 
produced by recoil electrons of energy B given by the 
equation 


E — hr. 


1+0 


the radiation scattered at angle » havmg a frequency 
>-» given by the equation »»= i>/(l + a- ocosS) If 
we write 1$ = F (cos e), the number of quanta scattered 
between angles e and e + d» will be proportional to 
F (oos s) (1 + 0-0 008 B) sm e de, and the number of 
electrons NgdE with energy between E and E + dE to 
F (cos 6) (1 + 0 - o 008 9)* dE, since o sm 9 (f9 = (l + « 
- o 008 9)* dE 

Relative values of N# can then be obtained by 
putting cos 9 s 1, 0 9, 0 8 , etc , in the above expreesion 
for NjdJSl, the oorrespondiw values of E being found 
from the equation for B Ims enables one to plot N« 
against E One must then allow for the fact tnat the 
smaller E is, the greater is the ionisation produced by 
a single electron Making the necessary oorreotiona, 
what may be termed Im is obtained, liiB being the 
ionisation produced by electrons with energy between 
E and E + dE 

Is is then plotted against E, and a value of o is 
taken which will give the electrons as a whole the 
penetrating power found by experiment As a = fc/moX 
we can thw find the wave length X 

It will be seen that from experiment (3), F (oas9) 
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o«a b« nad diraotly from tba ourva obtaiaad 
plottiimJ^(ooa«) against 0 Tha problam, bowavar, u 
if wa can find a formula, such aa that of 
Kkin and Nlahma, which fits aa 
An application of the method will 

1 haTs often found that woric ^riiicu it pl e as e s me 
to «*>inlt was of a pumeer character has been over 
looked by other writers I would like to e mph as i s e the 
fact ^t most of the results given above follow 
directly from views developed hers numy^em ago 

Queen’s University, 

Kingston, Ontario, Dm 26 


Some Aspscts of Hasmolysts 
Many years ago, Sachs {Btochem Zta , 18, 278 t 
1908) showed that nOnnal serum which ordinarily 
inlubits the hwmol^is of red blood corpuscles by 
soi^ when present before the addition of the hssmo 
lyte, accelerates this hnmolysis if it is added after 
^ addition of the soap to the corpuscles Later, 
Fonder (Proc Roy Soe , B, 96, 403 , 1028} studied 
this phenomenon with taurocholate as the hemolyte 
In a recent paper we found (Jour Jnd Ohtm Soo , 
6 , 261 , 1928) that under the conditions of the ex- 
periment used by us, no acceleration of taurocholate 
tuemolysis could be observed irrespective of the 



manner of the addition of the serum, and Ponder 
suggested to us, m a private communication, that 
this was due to the particular conditions of our 
experiment, and that the acceleration could be 
observed under different conditions 

We have now made a detailed study of the inbibi 
tion and acceleration of hemolysis m presence of 
normal serum, and have observed that both accelera- 
tion and retardation of hsemolysu can be obtidned 
easily in taurocholate and oleate hemolysis by simply 
varying certain concentrations of the reacting sub 
stances Since no one has yet pubhdied any &ta of 
sirmlar nature, we desire to put on record the con- 
clusions we have reached In the accompanying 
curve (Fig 1) we have plotted one set of results wiw 
varying amounts of serum The quantity of ^e 
corpuscle, the total volume and the quantity of the 
soduum taurocholate were kept consUmt, but the 
amount of serum which was added to ^e cells half a 
minute after the addifaon of the taurocholate was 
varied The abscissa represents the amount of serum. 
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and the ordinate represents the t 


B mquirsd for 
idaiuioal oon- 


ditims A glance at the curve wiU idiow tiiat n 

either an inhibition or an acceleration of bsmo* 
^rns wh«i serum is edded to a mixture of haonolyta 
corpuscle depending on the quantity of the serum. 
We have also inveetigated the effect of the oon- 
oentration of the corpuscles, of the amount of the 
hsBmol}de added, and also the effect of the tune- 
interviu after which the smum is added, on the 
observed acceleration , and have found that edl these 
factors are more or leas iinportant in showing this 
particular phenomenon We have also fouiid that 
normal scrum is not the only substance which shows 
this acceleration phenomenon with oleate and tauTo- 
oholate , a very duute solution of alkali such as caustic 
soda can also show this behaviour with oleate and 
taurocholate, and we have been able to obtam almost 
similar ourves with taurocholate and caustic soda 
Wc consider, therefore, that m order to produce this 
acceleration phenomenon, it is not necessary to sup 
pose any peculiar actions of the added serum proteins , 
Dcoause traces of pure alkali have bera found to be 
equally effective, and the action of the normal serum 
may consist, at least in part, in ohanmng the hydrogen 
ion concentration of the solution We may add that 
this acceleration of htemolysis by normal serum has 
been observed with taurocholate and oleate aa the 
hemolyte, but we have failed to get any acceleration 
with saponm K C Sxm 

A C Ray 
N N MrmA 

Chemical Laboratory, 

University of Allahabad 


Mechanism of the Swelling of Celt 

Thb problem of the swelbng of gels has been the 
subject of a great deal of research, and still there does 
not appear to be any clear agreement between the 
views of different workers regarding the meohamsm 
of the process To take the case of gelatin, swelling is 
usually attnbuted to an osmotic action due to the 
presence of a soluble form of gelatm or its salt inside 
the molecular network of the gel Recent work by 
myself (Free Roy Soo , A, 188, p 76 i 1929) on the 
soattenng of hght in agar and gelatm sols and gels 
seems to mdioate that these systems contain, to some 
extent at least, colloidal micelles which act as umts 
None of the existing theones says anything about the 
changes in these micelles during swelling The object 
of tM present note is to mdioate the usefulness of 
bght-soattenng measurements m revealing these 
changes 

If a piece of gelatm be immersed m water it becomes 
opalescent as a result of swelhng This fact seems to 
have escaped the notice of previous mvestigators 
The opalescence can be clearly noted when the swollen 
piece IS viewed against a dark baokmound To find 
out the exact signifioanoe of this observation, it is 
necessary to detennme the ohanges m hght-soattenng 
during swelling The gel used m t^ investigation 
was obtamed by drying a 2 per cent gel of pH => 8 in a 
siutable bottle The reeults are given m the following 

I Inteniltr ol 


Wtotge) 

8 gm 

6 64 „ 

7 86 „ 
18>64 „ 
16 40 


Scattered 

(C.H.-1). 


67 7 
78 3 
67 0 
48 9 
42>9 


It can be seen from the above data that the mtensity 
of the scattered h^t mpreases at first and then 
diminishes as swelling proceeds 
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IUm obaenrfttioiia •ppoar t6 me to provide * baeik 
for tite folkming piotore of the meoheoimn of awell 
io^i Birelliiig oooun aa « reault of imbibitioa of 
the kolveot the mL We have to distiiuniiah be> 
tveea two kuula of imbibiUoa — one, in wnidb the 
aotvent is aotnally taken up inside the structure of the 
gel nuoelles Thu part is held firmly by the moleoulea 
constituting the imoelle owing to foroea whit^ are 
probably onemioal in nature, and causes an inorease 
m the volume of the micelles, and benoe an inorease 
in the hght soattning capacity of the gel This pro- 
oeas stops when a certain limit u readied, depending 
upon the ooheeion between the moleoulea oonrtituting 
the micelles Secondly, the eolvent which u stiu 
further taken into the m 1 remains in the intermioelkuy 
space, thus causing a dilution of the gel, and hence a 
diminution in its hght-soattering capacity This view 
IS m complete hamony with the results obtained, 
and receives further support from the following 
observation : 

A four per cent gelatin gel at the isoeleotno point 
IS verv turbid When this is dried m a desiccator, at 
first there is no change in the turbidity of the gel, but 
after a few weeks it commences to clear up from the 
top Aa the dehydration proceeds, the whole gel 
becomes quite transparent by the tuna it shrinks to 
about two thirds its original volume Thu observa- 
tion seems to be quite sigmfioant in that it shows 
definitely that the removal of the liquid m the earher 
stages is not acoompanied by any shrinkage of the 
mioellee, while, later on, they do shnnk, catuing a very 
marked dimmution in the light soattenng 

Further work on the ohan^ in the scattering of 
hght during the swelling of geUtm and other gels is m 
progress K KaiSKiraMUBTi 

'Ae Sir WiUiam Ramsay Laboratonee of 
Physical and Inorgamo Chemistry, 

University College, London 


Resistance of Wheat Varieties to Bunt 
{TIUetiM cmHtt) 

A VARisTY of wheat, Sherman {T vuHgare ViU ), 
stated to be resistant to bimt, has been grown at 
Cambridge for the past five seasons It has been 
tested for resistance or susceptibility to the fungus 
TiUetui oanet (DC ) Tul ( = T (Bjerk ) (Wmt ) 

It was previously tested in 1923 at Moro Ore USA, 
by the Cereal Investigation Board The percentage 
of bunt then obtained was 11 In 1924-1926 it 
was very heavily contaminated by roe at the rate 
of one part of crushed bunt balls to 26 parts of 
wheat At the 1926 harvest, the percentage of bimt 
present was 1 01, at the 1926 harvest 16 It thus 
seemed evident that Sherman was very highly re 
sistant to the disease 

In 1926 the wheat was re-sown and one half of the 
seed was contaminated with Little Joss bunt and the 
other half with its own bunt, that is, Sherman bunt 
At ^rvest m 1927 the percentage of bunt respectively 
in the two plots was as follows Sherman with Little 
Joss bunt, 8 1 bunted ears { Sherman with Sherman 
bunt, 86 7 bimted ears It is perhaps necessary to 
explstin that the figure 8 1 is very high, having regard 
to the foot that the variety was contaminated with 
Little Joss bunt The reason is probably that m 
band thieshing the Sherman wheat it was slightly 
contaminated with its own bunt Very often in 
iqiparcn^ clean ears there u a bunted gram, es- 
p^ally in certain vaneties In threshing, the ears 
of olsaa Sherman wheat selected for propa^ion may 
have been accidentally contaminate in this way 
The difference in the two oases, however, u so ex- 
tieimety’ great that the main oonolunen is not obs<«red. 
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In oU ea ses the percentage of bunt was obtained by 
taking a count of a thousand ears, and the plots were 
sown the same day and imder identical soil o<mditlons. 

Other wheat varietJea, notably Bidit, Tuikey, 
Hussar, and Beriteley Book, known to be resistsmt 
to T ooriu, have smoe bem broken down by the same 
method of treatment In one case Berkeley Book 
was contaminated m 1927 with Little Joss bunt, and 
at harvest it produced 1 6 per cent of bunted ears 
only, oontaminated with its own bunt it produced 
91 1 per cent of bunted ears In all oases the wheat 
was contaminated with spores until it was literally 
black, a spore load known to be sufficient to produce 
maximum infection 

In the tame way that the plant breeder may eeleet a 
im»t from a populatton oj a vanety for remetance to 
a certain pathogen, to the deeirvettve mycologtet may 
eeleet a pathogen from an analogous population to whvM 
a given host te eueeepUhle 

Since the mam results and oonolusions of this 
investigation will not be published for some time, it 
is believed that this prelin^ary note upon the sul2|Mt 
will be of value to workers engaged m the s|)eotion or 
hybndisation of wheat vaneties tor resistance to bunt 
WAR DnJXJN WasTOM 

School of Agriculture, 

Cambridge 


• Blue Rock Salt 

I WAS glad to learn from his interesting letter m 
Natom of Jan 26, p ISO, that Mr F C Guthne 
has venfled our observations on the theimolummee- 
oenoe of natural blue rook salt, which were published 
in the SxUungebenchte der Ahaderme der Wiseenechaften 
tn WtenJII a), 182, 261, 1923, m collaboration ^th 
Mias M Belor Since then many samples of rock salt 
from vanous localities have pass^ through our hands, 
with the result that blue or violet pieces mvanably 
show thermolummescenoe, whilst colourless ones m 
general do not, only some very impure and opaque 
white pieces being on exception It is eoaroelv to be 
doubts that the increased energy -content of the blue 
rook salt was aoqiured through absorption of some 
radiation, most likely of radioactive ongin 

I would like to direct the attention of those 
interested m the subject to my two reports in the 
Zeit /dr Phyetk, 20, J96 (1923^, and 41, 833 (1927), 
on the work done in this Institute on the artificial 
and natural coloration of salts, and to my more 
recent oommunioations to the Vienna Academy 
(Wiener Ber (11 a), ISO, 43, 486, 670, 685; 1927 187, 
409 , 1928 Wiener Anteiger, 274, 1928 , 8, 1929) on 
this subject 

The results given ui the last mentioned note seem 
of more general physical, mineralogioal, and techno- 
logical mterest, bearing, as they do, on the much 
discussed question of recrystalhsation, so I take the 
opportunity of stating the pnncipal ones here ex. 
plioitly m pressed row sejt, which, as I have shown, 
turns rapidly black under radium radiation, and blue 
on Bubs^uent exposure to dayhght, there appear 
under prolonged radium treatment hghter yellow 
regions which expand from day to day Cleavage m 
such regions shows the pressed salt to bo perfectly 
reorystalliBed There is definite evidence that the 
radiation not only offers a convenient way ef showing 
the progress of recrystallisation, but also actually 
promotes it These observa^ons may give a clue 
to the explanation of some ounoua morphologioal 
details in natroral blue rook salt, on which subjeot 
more will be said m a future commumoation to the 
Vinma Academy Kabi, PnziBXAif 

Institut fiir Badiumforsohung, 

Vienna 
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Tlw Absorption Spoctrum of Vltambu D 

WiXB the aasistanoe of Mr R Q C Jenkuu nod 
Mim 0 FiMbmann, we have now fully oonflrmed l^e 
Uteoiy suggested previouslv that the ultra-violet 
irradiation of ergosterol produces three suhstanoes in 
suooeesion (Wel^r and Bourdillon, Btoohem J , 
122S ; 1928 J Soc Ohmn Ind , 47, 1069 . 1928) 
Of these, the first shows intense absorption for wave- 
lengths between 2600 A and 2900 A , and great anti- 
raohitio power The second shows intense absorption 
at 2400 A , and no antirachitic power The final 
product (or products) has little or no appreciable 
absorption and no antirachitic power We are now 
convinced that the first substance is vitamin D, for 
the following reasons 

(1) In a prolonged senes of expenments we have 
studied solutions formed bjjr the irradiation of ergo 
sterol, under vanous conditions and m various sol 
vents, and after removing the unchanged ergosterol 
(by treatment with digitomn) have measui^ the 
specific absorption between 2700 A and 2900 A and 
tne antirachitic activity of these solutions We have 
found satisfactory quantitative agreement between 
the two properties over a wide range, intense absorp 
tion being aocompamed by great antirachitic activity, 
and solutions with smaller absorption showmg oorre 
spondingly weaker activity 

(2) By furtlier radiation of such solutions through 

a filter of alooholio cobalt ohionde (thus excluding 
radiation of wave length less than 2600 A ), we have 
obteuned solutions showing very sbght absorption at 
2700 2900 A , but intense absorption at 2400 A These 
solutions showed no antirachitic aotivi^ when tested 
in doses which would have revealed one five-hundredth 
of the original activity T A WBbsTKB 

R B Boubdillom 

National Institute for Medical Research, 
Hampstead, N W 3, 

Fob 8 


Spectrum of Doubly Ionised Bromine 
Fotxowmo the method of locating spectra by the 
horizontal comparison method desenbea by Dr Saha 
and Mr Maiumdar {Indian Journal of Phynca, vol 3, 
Part I , 1028), I have been able to classify the 
spectrum hnea of doubly ionised bronune We take 
the senes of elements As^, Br++, Y'*^, the 

spectrum hnes due to the transitions [a:N,(0,-4— 0,), 
» = 0 for As++ and 6 for Y++] have been obtamed for 
Aa** by Lang, and by Millikan and Bowen 
From these it is qiute easy to extrapolate the oorre 
spending hnes of Br*"*' They were located at r = 28000 
for the *PD group, and at 31000 for *PP duo to the 
transition [2«’|(0i-< — 0,)] of Br++ 

A strong group of lines m this region was obtamed 
by Bloch and assigned to Br++ I had not much 
difficulty m finding out the whole term system Some 
of the hnea are given , 28063 , *P,F„ 31497 

and *PtSt, 33096 , 'P/Pf 29996 In addition, the 
lines due to 2N,(0,'<-^,) transition have also been 
obtamed, Subbsh Chandba Dbb 

Physical Laboratory, 

AUahabad, Deo 22 


Spectrum of Doubly Ionised Krypton. 

Thx spectrum of doubly ionised krypton has been 
under examination by me for some time past It 
seems evident that the strong group of hnes about the 
wave-length 3260 belong to Kr^ A preliminary 
atiempt Km revealed a number of regulanties I give 
below three sets of terms A, B, and O, which have so 
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far been obtained The strongest lines are obtained 
from the terms A-~^B, and ^bidily rep re sent the 
transition other transition, 

etc , may appear aa B—^ 


0 


716 6 
4968 9 


A 

2910 8 3346 2 

4998 9 6122 8 


30800 0 33360 2 

36668 8 36867 6 

38826 3 39796 6 

40478 2 42741 7 

44122 6 


83770 1 36187 6 

86982 1 38407 6 

40386 1 40418 1 

43146 6 43602 9 

46407 0 


0 

64619 2 66807 2 68166 7 68240 6 

69626 3 70619 0 76473 7 , 


I wish to record my heartiest thanks to Dr P K 
Kiohlu, who has always taken a kind interest in my 
work and has help^ me with many valuable 
suggestions D P Aobabya 

B N College, Patna, 

Deo 19 


Further Triplets of Trebly Ionised Arsenic (Ae IV) 
Sawyer and Hiunphreys (Phy Bev , 32, 680 , 1928) 
have identified three triplets due to the combination 
of the term 4s4p *P with 4s6s *S, 4«4d *D, and 4p* *P of 
the spectrum of trebly ionised arsemo In the course 
of the study of the spMtrum of arsenic under different 
conchtions of excitation, I have found two more triplets 
due to As IV, the details of which are m follows : 


UsS, - UpPt 3109 01 
5«Si-6pPi 3190 00 
6«S, - 6pP, 3216 90 


(6) 

(3) 

(2) 


32166 4 
31338 9 
31076 0 


816 6 
262 0 


idD.-UpP, 2461 37 (3) 41616 6 
4dD.-6pP, 2463 93 (4) 40738 6 
4dD,-6pP, 2446 61 (1) 40877 2 
4dI),-5pP. 2417 49 (6) 41352 6 
4dD,-6pPt 2406 72 (2) 41664 9 
4dD, - 6pP, 


261 7 
138 6 
816 3 
202 3 


Taking Sawyer and Humphreys’ value, 199087 for 
SaS,, the values of 6pP,,, are 168010, 167748, 
166932 The observed and calculated positions of 
the second triplet agree closely K R Rao 

Imperial College, 

South Kensmgton, S W 7 


Super-cooled Water 

Thx viscosity of water has been determined down 
to - 9° C , at which temperature it is quite fiuid, and 
I was surprised to find that water drops suddenly 
chilled (without crystallisation) to - 17° became hard 
— that IB, true water glass In Beilby’s “ Aggregation 
imdFlowof Sohds” (1921), p 196, we find “When 
a sniall drop of water wm placed on a glass slip which 
had previously been cooled to - 12° it instantly froze 
and became like a hemisphenoal lens, perfectly 
transparent and oolourless Under the miorosoope it 
showed no signs of crystalline structure “ The 
term ‘ froze ^is a httle ambiguous, but from the 
context can only be taken to mdioate hardening 

Thus there appeare to be a great change m the 
propertiea of super-cooled water between - 9° and 
- 12° It seems unlikely that this phenomenon 
should have escaped notice up to now, but I oan fihd 
no reference to It Lbowaed EUwxxs 
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The Total Solar Eclipse of May 9 


Uay 0 the sun will be totally eohpeed for a 
period up to more than five nuAutea m a belt 
which oroeeee Land in Sumatr^ Kedah, Siam, Cam- 
bodia, mid the Philippuies Ine length of totality 
and the good field of stars in which the sun is placed 
at totality, make this eolipee one of the for 
further examination of the law of displacement of 
stellar images through the bending of rays of light 
passmg close to the sun The value of the devia 
tion predicted by Einstem was confirmed by the 
Britiw observers in 1919, and by the lack observers 
m 1922 , but there have been mdioations of slight 
deviaiuon from the formula proposed by Einstem 
for the displacements of the stellar images, and 
several expeditions are putting the Einstem expm- 
ment m the forefront of then programmes The 
mam subjects of other researches are speotro 
photometry of chromosphere and corona, direct 
photography of the corona to exaimne structure 


number of direct photographs with a tower tele 
scope of 62 ft focal ler^th for coronal structure, 
and will try for exact wave lengths of the corona by 
the use of an mterferometer This expedition will 
probably be at or near Idi on the north east coast of 
Sumatra 

In Kedah, a Malayan State, there will be a 
British expedition, probably at Alor Star Dr 
Jackson, of the J^yal Obwrvatory, Greenwich, 
will carry out the Emstem experiment with a 
ocelostat feeding a 7 inch lens of 21-ft focal length, 
while Dr Carrml and Dr Aston, from Cambridge, 
will work on spectrophotometry with a movi^ 
plate spectrograph ana on motion m the corona by 
means of an mterferometer, aj^lying the method 
used on the Onon nebula by Fabry and Buisson 
Direct photography of the corona with a 6^oh 
lens of 46 ft focus, and through colour scions 
with short focus cameras, will alw be earned out 



and mtemal motion, mterferometer observations 
for exact wave lengths of coronal Imes and rotation, 
photometry and studies of polansation 
In Sumatra, which is to see a total solar eclipse for 
the third time this century, there will be two or 
three expeditions A Dutch expedition, mcluding 
Dr Minnaert, who was successful in Sweden in 
1927, will probably go to the north-east coast near 
Idi They will study the solar radiation near and 
through totahty, and the speotrophotometry of tho 
chromosphere and corona The party may be 
joined by a German expeditkm uom Potsdam, 
wluoh wiU attack the Einstein problem with an 
astrographic telescope and also with a ccslostat 
with two camera tiibea — taken out to Sumatra by 
Dr Freundlieh m 1926 The German expediiaon 
will also aim at seouriDg improved wave-len^hs for 
the coronal lines by using a specteograph of high 
dispersion and will work on the relative mtemities 
of then Unes An American expedition under 
IW. Mlkr, of Swarthmore College Observatory, 
will dtan attack the Emstem probW, will tcdie a 
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The other British expedition — Prof Stratton, of 
Cambridge, with Mr Melotte, of Greenwich — will 
repeat the study oh the relative intensity of the H 
and K Imes and the infra red tnplet of ionised 
calcium by means of a Littrow grating spectroscope, 
m order to test Milne’s theory of the chromosphere, 
and will also repeat the Einstem experiment, using 
the Greenwich astrographic telesoi^ and the 
mounting prepared for the Christmas Island echpse 
of 1922 Direct photographs of the corona will be 
made with the 4 m lens of 10 ft focal length be 
longing to the Royal Irish Academy but usra at a 
succession of eclipses, and the flash speotnun will 
be obtamed with this instrument and with a direct 
vision prism lent by the Royal Observatory, Edm 
burgh In addition, a polarisoopio study of the 
corona will be made with the Niool prism used m the 
past by Prof Newall Dr Boyds, of Kodaikanal 
Observatory, Profs. Kibble and Barnes, of Madras, 
CoL J Waky Cohen and Mr £ G Barton are 
expected to jom thisnarty The last-named has 
been travelmag, in Oma and Burma since the 
o2 
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eolipae of 1926, where he wa« t. memher of the 
British Expedition to Benkoelen 
In Kedah or Siam there will probably also be an 
American expedition from Harvard, Stetson 
and Mr Weld Arnold, with a programme of photo 
metry — absolute and relative — and direct photo- 
teaphy of the corona , and near Khoke Bh^e, m 
^am, there may also be a German expedition from 
lUel and Obttinmn Their programme will molnde 
photometry and epectaophotometry of the chromo- 
sphere and corona and a search for faint coronal lines 
with a Bpeotroaraph of high light-gathenng power 
On Poulo Condore, an isl^d o6 the coast of 
Cambodia, there will be a French expedition from 
the Bureau dee Longitudes Coronal photometry 


and the Einstein experiment will form tiiie main pro- 
gramme At Iloilo, m the PhilqspiuM, a German 
expedition from Hamburg will be established with 
a pr(«ramme mclnding obleotive pnsm flash spectra 
and £rect photography of the corona with a series 
of exposures of dinerent lengths It is posable 
that Anderson’s apparatus may also be taken to 
the Phihppines by a jomt American and Norwegian 
expedition, mainly from the Naval Observatory, 
Washington 

The weather prospects along the whole belt are 
reasonably good, and with so many parties so well 



field of eclipse problems of present day mterest 


The Structure c 

I N opening the discussion on atomic nuclei, held 
at the Royal Society meeting on Feb 7, the 
preadent, Sir Ernest Rutherford, directed atten 
tion to a former meetmg, hold at the Royal Society 
m March 1014, when the existing evidence on the 
nuclear structure of the atom w&a set out The 
speakers at that meetmg mcluded the president 
as opener of the discusaon, Moseley, Soddy, 
Nicholson, Hicks, H S Allen, and Sylvanus 
Thompson It is of mterest to note that at this 
meeting Moseley gave his final conclusion on the 
classifloation of the elements by their ordinal 
numbers, and that Soddy, after giving the evidence 
for the existence of radioactive isotopes, suggested 
that niauy of the ordinary elements might also 
consist of isotopes, a result so completely confirmed 
in later years 

The experiments described at that meetmg in 
1914 tended to show that the nucleus was to be 
regarded as a pomt, but m the mtervemng years 
eindence from a variety of sources has bwn ao 
cumulated which throws hght on the structure of 
this mmute central body Sir Ernest directed 
attention to the three mam Imes of attack the 
measurements of the mosses of atoms, the evidence 
from oolliaons of a particles with nuclei, and the 
evidence provided by the natural dismtegration of 
the radioactive elements He emphasised that, 
while many nuclear phenomena have been ob 
served and mvestigatra in the last decade, only 
one way of mfluenemg the nucleus (hrectly has been 
discovered Although many attempts have been 
made to disintegrate the elements artificially, the 
only agents which have as yet accomplished this 
are the o particles emitted lay radioactive bodies 
The a-particles are hehum nuclei with energies as 
high as seven miUion electron volts, and, when 
their direction of impact on an atom is central, they 
can penetrate the atom and cdllide with the 
nucleus, thereby dismtegratmg it 

One of the most fruitf^ lines of investigation has 
^oved to be the observation of the delection a- 

K rticles suffer when they pass near the nucleus 
t yet do not disintegrate it This scattering, as 
it IS termed, is due to the electrical forces between 
the a-particle with two elementuT charges, and 
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the nucleus with Z elementary charges, where Z is 
the atomic number The a particles which pene 
trate closest to the nucleus are most defiect^, so 
that conversely by observmg the relative number 
of particles denecttKi at a certain angle, information 
can be obtamed about the electnoaf forces between 
the particles for a definite distance of approach 
It can be shown that the variation of the scattonng 
at a definite angle as the velocity of the particle is 
changed gives direct information on the rate of 
variation of the electrical forces with distance 
An extended series of experiments on these Imes 
has been made by Rutherford and Chadwick, and 
the results have wown that for the elements from 
copper (atomic number 29) to uramum (atomic 
number 92), the law of force is that of the mverse 
square The closest distance of approach of the 
particles to the nucleus m these experiments was 
10-** cm m the case of copper, and about 4 x 10-** 
cm with uranium The fact that no deviations 
from the inverse square were found mdicates that 
for these distances of approach the two charged 
bodies are acting as pomts, and no information can 
be deduced about the dimensions of the nucleus 
except that it must be smaller than these distances 
With lighter elements qmte different results are 
obtained Owing to the smaller nuclear charges, 
the a particle can approach much nearer to the 
nucleus and marked deviations from the soattermg 
expected on the inverse square law are observed 
The most natural explanation of the results is 
found to be that, at very close distances, attractive 
forces come into play varying rapidly with the 
distance The experiments are not as yet suffi- 
ciently definite to determine the rate of variation 
m detail Debye and Hardmeier have attempted 
to put the existence of these forces on a physical 
basis by suggestmg they are due to distortion or 
the mutual polarisation of the colliding particles 
It appears that this hypothesis can give a general 
explanation of the scattering by bght elements 
^ extremely important apphoation of these 
scattering exponents is obtained by oonaden^ 
the results with uramum Chi onunary views, 
part at least of the energy of the a particle ejected 
from the uranium nuoleas must be due to the repnl- 
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akm of tiie Inverse square law f oroee If its entire 
energy is attributed to this oause, a minimtun esti- 
mate will be obtained (or the distance at which the 
inveiee square force of repulsion begins to' be 
wpreoiably diminished by the attractive forces 
Ine calculation yields a value of 6 x 10-“ cm , 
this is m complete disagreement with the scattenng 
result already quoted, which showed that the in 
verse square field extended down to a distance of 
less than 4 x 10““ cm This impasse is avoided if 
we may make use of the wave mechanics 
Dr J Chadwick described a similar phenomenon 
which 18 found to occur with aluminium, which is 
almost at the other end of the table of elements 
Aluminium is one of the elements which can be 
disintenated by the impact of a particles, and, as 
would be expected, the probability of dismtegra 
tion decreases as the speed of the a particle is 
decreased Measurable disintegration, however, 
18 still observed with a particles of such low speed 
that the scattenng observed in other expenments 
18 still due to mverse square law forces In one 
expenment, n particles of this speed appear to be 
able to hit the nucleus so as to uismtegrate it, but 
yet m the other the same speed a particles are de 
fleeted as if the nucleus actM as h pomt charge 
Both these results can be explamed at least 
qualitatively, accordmg to the wave mechames, 
m a manner suggested mddpendently by Gurney 
and Condon^and by Gamow It is supposed that 
the repulsive Inverse square law field surrounding 
the nucleus extends down to very small distances, 
of the order of 0 7 x 10-“ cm for uranium, and 
rises to a peak value of the order of thurty million 
volts The scattenng results are therefore duectly 
understandable The reason why a slow particle 
can escape from the uranium nucleus, or in the 
other case penetrate mto the aluminium nucleus, 
IS to be sought for in the peculiar properties 
asenbed to particles by the wave mechanics On 
the classical theories, the only wav a particle can 
pass from one region mto a second separated from 
the first by a ^tential bamer is by surmounting 
the bamer On the wave theory, however, there 
IB a fimte probability of the particle passing through 
the potential bamer although its energy may m 
far less than the peak value 

Several points of exceptional mterest have been 
discovered in connexion with the artificial dis 
integration of the elements With the excention 
of lithium, berylhum, carbon, and oxygen, all the 
elements up to potassium can be dismtegrated by 
the a particles of radium C (energy seven miUion 
electron volts) Particular attention had been 
directed to the energy relations ocourrmg m the 
collision For example, it is found that protons 
are knocked ofi the aluminium nucleus with energies 
as high 08 1 4 times that of the moident a particle 
The experiments of Blackett have shown that m 
the process of artificial disintegration of mtrof^n, 
while a proton is knocked off, the a particle appears 
to be captured. If this is also the 0 €Me in the dis- 
mtegraraon of alumimum, it is possible to deduce 
from the experiments that what may be termed the 
beat of the reaction is not constant, but vanes 
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over a comparatively wide range The obvious 
suggestion is that the masses of all aluminium nuclei 
are not identical 

The elements of odd atomic number give protons 
of greater range than those of even atomic number, 
and this distinction between the two classes was 
emphasised by Dr F W Aston in connexion with 
his expenments on the isotopic constitution and 
masses of the elements While the even atomic 
numbers often have many isotopes (tin has eleven), 
the elements of odd atomic number appear never 
to have more than two 

Valuable evidence on the Stability of the ele- 
ments 18 provided by the accurate measurements 
of their masses by the mass spectrograph The 
mass of a nucleus is m general found to be less than 
the sum of the masses of the protons, a-particles, 
and electrons of which it is supposed to be consti- 
tuted This disappearance of mass represenfb an 
omission of energy in its formation, or conversely, 
that energy must be supplied to disintegrate it 
The measurements so far earned out support both 
the results on the artificial dismtegration and the 
occurrence of natural dismtegration for elements of 
high atomic number For example, with the radio 
active elements it appears hkefy, as was pomted 
out by Sir Ernest Rutherford, that the u particle 
has more mass inside the nucleus than when it is 
free 

Mr R H Fowler gave an account of the de 
velopmcnts of Gamowa theory, which has already 
been referred to It has been seen how the ex- 
penmental evidence leads to the conception of 
attractive forces at close distances givmg rise to a 
potential bamer surroundmg the nucleus as shown 
m Fig 1 The problem is how constituents of 



the nucleus such as « particles which are inside 
this nucleus can escape, when tbeir energy as repre- 
sented by the arrow is insufiioient to take them over 
the peak An « particle inside such a nuelous is 
not to be considered as a material particle execut 
mg some kmd of orbital motion, but as i wave 
motion filling the whole of the space The wave- 
length IB determmed by the momentum of the a- 
partiole, and as a rough illustration, the stable 
states are those m which some type of stationary 
wave system exists If the potential bamer were 
infinitely thick or h^h, it would be possible to 
have a true stationary wave motion and the 
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mtem would be permanently stable With a 
^te bamer, the wave motion on the new 
meohanios is found to be a damped vibration 
ooupled with an issuing wave whi^ penetrates 
the bamer The exact optical analogy is a wave 
incident at an angle greater than the ontioal angle 
on a surface only a few wave-lengths thick In 
this case it has been shown experimentally that 
a small amount of the wave penetrates the surface 
The issuing wave in the nuclear problem must be 
mterpreted as showmg that the a particle has a 
possibly small, but yet flmte chance of escape 
from tm system with the same energy that it has 
inside the nucleus This is m itself the explanation 
of radioactive dismtegration, but the odculation 
can be pushed much further It will be seen from 
Fig 1 that the greater the energy of the o particle 
the smaller the tmckness and height of the potential 
bamer it has to penetrate, and the greater should 
be the chance of escape, that is, dismtegration 
This IS the well known wiger-Nuttoll law connect- 
ing the energy of the ejected a-particle with the 
transformation constant Gonsidermg the pro 
visional state of the theory, an excellent quanti- 
tative account can be given of the observed con 
nexion between the energies of the a particles smd 
the transformation constants The distance 
about 0 7 X 10-1* cm for heavy nuclei, may be 
looked on as the size of the nucleus, and it is found 
necessary to allow this to decrease as we go down 
the series This is, of course, reasonable 
It has as yet not been possible to mclude the 
nuclear electrons m this theory, or to attempt an 
account of the fi- and y-ray phenomena The 
evidence on this subject was described by Dr G D 
Ellis The y rays are high frequency eteotro- 
magnetic radiations emitted immediately after the 
departure of the dismtegration particle and can be 
considered as the result of the adji^ment of the 
nucleus to the new conditions They constitute 
the characteristic spectrum of the nucleus and will 
no doubt provide valuable information on its 
structure, but at present there is diflSculty m de- 
cidmg how they are emitted It appears unlikely 
that they can be emitted by electrons, but there 
IS still tne choice between the positive particles 
and the nucleus as a whole by some process such 
as rotation There is clear evidence that the y- 
rays can be associated with a level system, and 
while it may be difficult to fix the system from 
pure energy considerations, measurements of the 
intensities should enable a decision to be reached I 


A phenomenon indicating a coupfing between 
the nucleus and the outer electronic strecture has 
been observed by Q H Aston and EUis, The 
enCiw of the excited nucleus is not always emitted 
m the form of radiation , it is sometimes con- 
verted inside the same atom and leads to the ejec- 
tion of an electron from the atom If the proba- 
bihty of this happening were to vaiy smoothly 
with the frequency, the process would be similar 
to the actual emission of the energy from the 
nucleus and reabsorption bv the electrons The 
two systems cannot oe considered distmct in this 
way, smce the probabihty of conversion is found 
to oscillate rapidly m ascending the scale of fre- 
quencies 

Prof O W Richardson pointed out that speotro- 
Boopic evidence has an important bearmg on the 
question whether the nucleus is m rotation He 
described an a prxon argument which makes it 
probable that the nuclei of the elements must 
m many mstances be rotating In the case of 
hydrogen, the result of this argument is almost a 
certamty A universe is imagmed which at a 
certam instant consists of one electron and one 
proton, and these mute to form an unexcited 
Wdrogen atom with the emission of radiation 
The spectroscopic evidence is overwhelmmg that 
m the ground state of an atom each extra-nuclear 
electron has half a quantum of angular rotation 
If the postulated universe is to obey the principle 
of the conservation of angular momentum, the 
nucleus of the hydrogen atom must have acquired 
half a quantum of angular momentum m the 
opposite sense An improbable but interesting 
utemative is that the emitted radiation pre- 
serves the conservation of momentum by havmg 
a sufficiently high degree of elliptical polansa 
tion 

There is good spectroscopic evidence that the 
nuclei of a number of elements are rotating and 
have a quantised angular momentum This is 
shown from the magnetic field reSultmg from this 
rotation, which causes the hyper-fine structure of 
the spectral lines of many atoms A sufficient 
analysis has already been made for bismuth and 
cmium to indicate the exact number of quanta 
on the nucleus Tlie spectroscopic evidence of the 
alternating mtensities m the band spectrum of 
hydrogen, and the specific heat of hydrogen gas, 
when mterpreted accordmg to the wave mechuuos, 
also definitely require the proton to have half a 
quantum of angular momentum 


Obituary. 


De H J H Fenton, F,R S 

T he death of Dr H J H Fenton, formerly 
lecturer and demonstrator of chemistry in the 
University of Cambridge, will be remtted by many 
generations of Oambri^ men, for he taught in the 
UniVOTSity for more than forty years, and of the 
numbers that have attended his lectures thmre can 
be few who did not receive a lasting impression 
from his teaching 
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Henry John Horstmann Fenton was brnn at 
Ealing m 18fi4 After havmg been educated at 
Magil^n College School, Oxford, he went to 
Kill’s College, London, where he studied ohemistry 
undOT Bloxam, and at the end of his course acted 
as demonstrator About this time the C3oth- 
workera’ Company instituted an exhibitkm in 
physical soienoe tenable for three years by a noo- 
ooUegiate student at Oamlxridge The fliA award 
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of tMa exhihitum wm made to Featon, and he 
eoteied the UoiTersity oi Cambridge m the Lent 
Term, 187/i He afterwards gain^ an entrance 
eoholatahip at Ohrut's CoUeM, where he was ad- 
mitted m May 1676 After ue relative freedom oi 
his London oourae he chafed at the disciphne then 
imposed on undergraduates, with the result that he 
not infrequently came mto conflict with umversity 
and ooU^ authontoes He took the Natural 
Sciences 'fiipos m 1877, and was placed in the first 
class , among his contemporaries placed with him 
in this class were Adam Sedgwick the zoologist, 
Bower the botanist, and Alex Hill, afterwards 
master of Downmg 

Fenton was soon appointed an assistant demon- 
strator by Livemg, and when the then University 
demonstrator of chemistry, John Wale Hicks, of 
Sidney Sussex, afterwards Bishop of Bloemfontem, 
retired, W J Sell was appomti^ to succeed him, 
and an additional demonstratorship of chemistry 
was instituted by the Umversity and the post 
ass^cd to Fenton 

l^is was in the days of the old Chemical Labors 
tory, which stood on the east side of the site of ^e 
former Botanic Garden and afterwards served as 
part of the Pathological Laboratory Several of 
the colleges then had their own chemical labora- 
tories, and these were run m competition with the 
Umversity laboratory This competition con 
tmued for many years after the erection in 1887 of 
the new University Chemical Laboratory m Pem- 
broke Street, though m an ever-lessening degree as 
the college laboratories one by one were given up 
The greater part of the teaching m the Umvereity i 
laboratory was earned out by Sell and Fenton, and 
in spite of their different temperaments the two men 
worked together m harmony until theu' association 
was termmated by the death of Sell m 1915 

Fenton’s lectures were for many years an out- 
standing feature in the uistruction given in the 
Umversity Laboratory He took immense pains 
in their preparation, and although in lecturing he 
affected an air of boredom and a somewhat in- 
dolent manner, actually he debvered them with 
very great care, and he was extraordinarily success 
ful m stimulating the interest of the abler men 
He was scrupulous in avoiding dogmatism, and he 
endeavoured^ so far as possible, to present every 
subject as a debatable question on which there were 
diverse views to be disonssed The value of his 
lectures was greatly enhanced by the informal dis 
oussions whicn he encouraged , at the close of eveiy 
lecture a numbw of eager young men would come 
down to the lecture table and discuss with him, 
often for half an hour or more, the questions m 
which he had Moused theur mterest 

The course of expenmental work m general and 
phyucal chemistry which Fenton devised to 
illustrate his lectures was very carefully thoujfht 
out, and dunng the ’ei^ties, and even later, the 
type of laborat^ work bemg dmie by Us class was 
probably unique Of his books, his “Notes on 
Qualitative Analysia,’’ whmh was widely used, and- 
Us “ OutUnes of Chemistry,’’ of which Part 1 only 
was pnbUdied, ore known 
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Although Fenton’s chief interest always seemed 
to lie m general and physical chemistry, the greater 
part of his original work was earned out in orguuc 
chemistry and hia most important investigations 
centred round dibydroxymafeio acid He was led 
to the discovery of this compound m a ounous way , 
whilst demonstrating one day he found that a 
student amusing hu^lf by mixing a number of 
reagents select^ at random had obtamed a re- 
mMkable purple coloration Fenton realised at 
once that the observation was one that should be 
followed up, and he found that the colour was due 
to the iron denvative of an oxidation product of 
tartano acid Several years later he succeeded in 
the difficult task of isolating this moduct, and 
showed that it was the previou«y unknown 
compound, dihydroxymaleio acid In a senes of 
elegant mveetigations, earned out m part with the 
assistance of ^ students, he described num^us 
interesting transformations of this substance, and 
also estal^hed the value of hydrogen ^oxide m 
the presence of iron salts as an oxidising agent 
Fenton was elected into the Royal Society m 
1899, and served on the Council of tnat body from 
1913 until 1916 He was made an honorary fellow 
of his College in 1911 Ho was naturally a shy 
man and was exceedmgly sensitive to chaff or 
cnticism , ho endeavour^ to conceal his shjmess by 
assuming a certam hauUw which tended to repel 
some of those who would have sought his friend- 
ship Ho had a very strong sense of fairness, but 
his pertmacity m defending views m which he was 
m a mmonW of one sometimes made him a difficult 
member of Umversi^ bodies He married m 1892, 
Ed^h, daughter of Qrorge Fergusson of Richmond 
Hefieft no children He gave up his lectureship m 
1924 and went to live at Hove, but the last years of 
his life were greatly clouded by illness He died 
in a uursmg home in London on Jan 13, at the 
age of seventy four C T H 

W H M 


Prof R H Yapp 

Wx regret to record the death on Jan 22 of 
R H Yapp, Mason professor of botany in the Um 
versity of Birmingham, after a year of suffering 
borne with heroic fortitude and patience Hia 
untimely death at fifty seven years of age is all the 
more tragic as the new and extensive laboratonee, 
which he bad planned with such care and thorough- 
ness, had only just been opened before he was taken 
senously ill, and he was thus unable to complete 
a numbOT of mvestigations which had been tem- 
porarily laid aside for the exacting duty of super- 
vising the erection of the greatly needed new 
department 

Richard Hei^ l>oni ui the vUlage of 

Orleton, m Herefordshire, m 1871, and was educated 
at a school in Hereford, and later at Nottmgham 
After spending some years in the firm of luesrs 
Alexander and Duncan m Leominster, he entered 
St John’s College, Cambridge, as a scholar, and 
graduated with first class honours m botany in 
1898 Elsoted to the Frank Smart Studmtalup 
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at Gonvilie and Gaius in 1890, he wae appointed I 
botamat to the University of Cambndge scientific 
expedition to the Malay States under the leader- 
ship of Mr W Skeat Of the interest aroused 
in nun by this expedition he always spoke with 
warm recollection, and the material ooUected formed 
the basis of several investigations published m the 
Anmds of Botany 

In 1904, Yapp was appointed to the chair of 
botany in University College, Aberystwyth, and 
dunng the ten years of hia tenure of that professor- 
ship he reorganised and extended the botanical 
department, and ennched its museum with many 
specimens collected in the Malav States and m 
^uth Africa, dunng his visit to that country with 
the Bntish Association m 1906 From Aber 
ystwyth. Yapp went to Queen’s College, Belfast and 
in 1919 to the University of Birmingham In all 
three places he threw himself with vigour mto the 
teaching and reorganising of his department, and 
by his active interest m the general welfare of the 
college or umversity to which he was attached, he 
invariably gamed the confidence and esteem of his 
colleagues, and was trusted as a clear sighted ad 
viser Though this brought him many and exact 
mg duties, he managed to accomplish a considerable 
amount of research work which was latterly of a 
ph^ological and ecological nature 

While stilt at Cambridge, Yapp had become 
mterested m the fens, and spent raamy holidays 
studymg the pecuhanties of their vegetation As 
a result of these studies ho pubhshed a detailed 
account of the vegetation of Wicken Fen, dcalmg 
more particularly with the relation of the 
plants to soil moisture This was followed by a 
cntical account, structural, physiological, and 
developmental, of the foliage of the meimow sweet 
{Sptrea Vlmarta), as bearing on the problem of 
xeromorphy m marsh plants In this question of 
the water-relation of plants his mterest contmued 
to the very end, and during his last illness he was 
busy editing the English translation of Prof 
Maximov’s book on this subject, and also wntmg 
up volummous notes of mvestigations earned out 
by himself some few years ago 

While at Aberystwyth, Prof Yapp became 
..mterested in the various plant associations of the 
Dovey estuary, and made a special study of the 
vegetation of the salt marshes Detailed accounts 
of this mvestigation were pubhshed in the Journal 
of Ecology m 1917 and 1921 These ecological 
studies necessitated the consideration of the general 
inter relationship of plants m vegetation, and led 
to the publication of two cnticid papers on the 
“ Conoep of Assocuttion ” and the "Concept of 
Habitat ” respectivdy Had he been spared to 
work out other important ideas for which he was 
coUectmg evidence, Prof Yapp would have sfaU 
further enhanced his reputation as a careful ob 
server and a clear t hink er In recogmtion of his 
ecological work he was elected president of ^e 
Ecological fiboiety m 1921, and he was looking 
forwa^ with eagerness to presiding over the 
botanical section m the Bntish AssodaUon at the 
meeting m Glasgow last autumn, when his fated 
No 3094, VoL 123] 


illness neoessltated his resigning the preaidm«^ of 
the section Though aware of the probable fatal 
termination of his iUness, he never lost courage, 
and continued as long as it traS possible to work 
at the completion of some of his botanical investi- 
gations 

Yapp possessed a clear and orderly mmd, and had 
the ability to present lucidly and tersely the m 
formation he wished to convey Good evidence of 
this IB afforded not only by his published researches, 
but also by the success of his small text book on 
botany pubhshed by the Cambndge University 
Press He leaves a widow, who tended him with 
touchmg devotion dunng his prolonged and painful 
illness, and two children, a son and daughter By 
his death the University of Birmmgham loses a 
valued teacher, and science an ardent mvestigator 
and a gifted botanist His botanical colleagues 
wiU remember him as a gemal friend, of innate 
modesty and of smgular personal charm 


FiuirLBrN Gbbua Laski 

Fbaulbin Gerda Laski, who was one of the few 
women to succeed m making a name for herself 
m the realms of the exact sciences, died m Berlui 
on Nov 24 Coming of a well to do family m 
Vienna, her attention was liberally directed from 
the first towards the arts and sciences, a fact which, 
combined with a natural vivacity and affectionate 
temperament, endowed her with great versatility, 
and added m no small degree to the charm of her 
personality 

Frkulein Laski studied for her doctorate in 
Vienna at the Physical Institute under Prof 
Ehrcnhaft, and her first published work — on sub- 
mioroscopic particles — was a direct result of the 
intellectual circle m which she was placed After a 
period at Gdttingen (where Debye then was) she 
became assistant m the Physical Institute of the 
Umversity of Berlm, whore she was introduced by 
Rubens to the experimental technique of infra red 
research This subject had attracted her dunng 
her sojourn m Gbttingen, and, broadly speakii^, 
it remained her chief mterest to the end In 
1924, Fraulem Laski was chosen to take charge 
of the department of infra-red research m the 
Kaiser Wilhelm Institute fflr Faserstoffchemie at 
Dahlem 

In addition to vanous pubhcations deahnn with 
her own mvestigations (such as the long wave-length 
spectrum of mercury vapour, the infta red spectra of 
chlorates and bromates, and of cellulose), Fir&uiean 
Laski contnbutod the article on infra red research 
to vol 3 (1924) of the “ Errobmsse der exakten 
Naturwissenschaften ” Her last work comprued a 
couple of chroteire, “ Special Methods for MeMure- 
ments m the Infra red ” and *' Therroo-eleotncity ” 
for the Geiger-Scheel " Handbuch der Physik ” 

Fr&ulem Laski’s death while in the prime of life 
has removed a talented research worker, mid at the 
4»me tune many will rMpnt the passing of a ooL 
league who had endeared herself to a wide circle dl 
friends 
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News end Views. 


SCxTSOBOiiOOiOAi. stAtutioa juirtiify, on the whole, 
aeleotion of Aldwiok, near Bognor, aa the place of 
oonvaleaoenoe for Hw Majeety the King, when it u 
borne in mind that aunahine is the element of greatest 
importance m such a case Bognor hes withm the 
only stnp of the south coast of England where the 
general average daily duration of siuudune m the 
month of February exceeds three hours The contrast 
between the figures for this Sussex watering plcMie and 
those for St James’s Park are most striking for mid 
winter, but even m this month, with its Irnigthening 
days, the relative amounts are not far short of three 
to one In March the ratio is reduced to almost 
exactly two to one, and by April the advantage of the 
seaside place is reduced to 45 per cent The particular 
merit of the climate of the Sussex coast is that it com 
bmes a low average rainfall with its abundant sun 
shine, and m this respect has a great advantage over the 
southern coasts of Devon and Cornwall On the other 
hand, the south west coast has a slightly higher mean 
temperature, due to the fact that it is more frequently 
under the influence of the mild southerly or south 
westerly winds of the Atlantic, at the same time that 
the south east of England is meteorologically one with 
the Continent dunng a spell of the cold easterly type 
of weather A curious fact — perhaps not widely 
recognised — is that in spring the warmth derived 
from artificial 'sources m London on the one hand, 
and the influence of tlie cold sea upon the coastal 
climate on the other, are sufficient to make St 
James’s Park actually warmer than Bognor when 
shade temperature alone is considered Ihe difference 
amounts to about a degree and a half 

CsNTBAX. Europe is m the grip of an intense luiti 
cyclone, and over northern Russia pressure exceeds 
1044 millibars, which is 30 miUiban above the normal 
for the month Usually dunng February the axis of 
high pressure hes to the south, over Switzerland and 
the Balkan highlands, and the greater part of Europe 
comes under the influence of rather mild westerly and 
south westerly winds from the Atlantic Under the 
conditions existing at present, however, pressure is 
hipest m the latitude of the Baltic, and winds are 
easterly over almost the wliole of Europe, from the 
Black Sea and the Alps to the North German coast 
The anticyclone is an offshoot of the great winter anti 
oyolone of Sibena, and the source of the air is away in 
eentral Asia Reports m the press quote some extra 
ordinarily low temperatures, such as - 67® F at 
Ivanov Voznesensk, north-east of Moscow, and per 
haps even lower at other places in central Russia, 
-40° F near Vilna m Poland, - 31° F m Silesia, 
- 24° F m Belgrade, and - 16° F m Berlin The last, 
if oorreot, is lowest temperature recorded dunng 
more than a himdred years’ observations in that city, 
the previous lowest having been - 13° F m 1860 and 
1866 

Thb lowest tempieratures hitherto recorded near 
Moscow are probably not below - 50* F , and the low 
mi n i m a quoted above are not oonflimed by figures m 
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the Da%ly W«ath«r Report ’The western Baltic is 
freezing, and many shipe are fast m the ice Vienna 
IB also intensely cold, and the Danube is frozen for 
1200 miles liie cold extends across south-eastern 
Europe to Asia Minor and Syna, and there have been 
several heavy falls of snow m the Balkans, associated 
with a deep depression which occupied the eastern 
Mediterranean at the end of January and beginning 
of February The deep drifts have blocked the railway 
Ime to Constantinople, and three Simplon express 
trains with a number of passengers have been snowed 
up for a week in Thrace 

In response to the invitation of the Royal Institu 
tion, representatives of many scientific wid techmoal 
societies met m the famous lecture theatre in Albe 
inarle Street on Feb 6, to consider the prelunin«cy 
arrangements for the celebration of the oentjjneuy of 
Faraday's great discovery of electromagnetic induc- 
tion, which he made on Aug 28, 1831 Sir Arthur 
Keith was m the chair, and m ojiening the proceedings 
lenunded those present that the Royal Institution w6w 
not only the scene of Faraday’s labours, but it was also 
for more than half a century his home Sir William 
Bragg, director of the Royal Institution, said that the 
proposed celebrations had been m mind a long time, 
and m choosing the particular discovery of August 
1831 they were recalling one of Faraday’s most im- 
portant disoovenes, on which rested a vast body of 
scientific and industrial development Tho occasion 
would give the nation an opportunity of realising the 
contributions to science and industry during the last 
hundred years It was unlikely tliere would be another 
occasion so favourable, and if made a success, the 
centenary would encourage the people to go on with 
their work and brighten the whole outlook of the 
nation 

Among tho speakers was Sir Ernest Rutherford, 
who not only approved the suggestions but also 
pointed out that m 1931 occurs the centenary of the 
birth of James Clerk Maxwell, who m a B«ise was 
Faraday's interpreter and put into mathematical form 
the latter’s views Col K Edgoumbe, president of 
the Institution of Electnoal Engineers, Sir John Snell, 
Sir Wilbam Pope, Mr D N Dunlop, Sir John Reitb, 
Col W A Vignoles, and Prof J L Myres all promised 
the CO operation of the societies they represented 
Prof Myres made the interesting announcement that 
the officers of the British Association were prepared to 
recommend to their Council that the centenary meet 
ings of the Association of 1931 should be held m 
London, and said they would be glad to do everything 
m their power to ensure that not only the mtelleotual 
descendants of Faraday himself, but also the large 
pubho mterests which benefited from the appboationa 
of those dwcovenee, should be represented The 
meeting approved the appointment of two small com- 
mittees to deal with the soientifio and industrial sides 
I of the celebration, which Sir Wilham Bragg announced 

would probably take place in the third week of 
I September 193L 
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Two donors, who desire to remain anonymous, have 
each presented the London Hospital with a gram of 
radium for work on cancer Following so soon after 
the generous gift of radium to the King Edward 
Hospital Fund by Sir Otto Beit, these gifts are ade- 
quate testimony to the conviction that is gaining 
ground of the good results which fpllow the use of 
radium in the treatment of cancer Conditions were 
laid down by Sir Otto Beit that his radium should be 
loaned to centres where the study of radiation ques 
tions is earned out on scientific lines One of the 
London Hospital donors has supplemented his gift by 
an additional £13,000, which is to be mvested and 
the income from it used in running a radium labora 
tory The radium and the endowment are to form a 
trust known as the Freedom Radium Trust, and this 
Trust IB to be managed by a committee of three 
‘ governors,' who have power to co opt members of 
the honorary surgical staff The number of cancer 
cases treated at the London Hospital is 800 1000 a 
year, and steps are being taken for complete records 
of all the oases which will be treated under these new 
opportimities 

A paoJKCT to perpetuate the memory of the late 
Drs Peach and Home has been recently inaugurated 
in Edinburgh Benjamin Neeve Peach died m January 
1926, and his lifelong fnend and fellow worker, John 
Home, followed him in May 1928 In response to 
a widely expressed desire that the eminent services 
rendered to geology by these two distinguished men of 
science should be recognised m some appropriate form, 
a representative committee was convened and has 
now decided to take steps to raise a joint memonal 
The committee, which is under the chairmanship of 
Prof R A Sampson, includes delegates from the 
Geological Survey of Great Britain, the Royal Scottish 
Museum, the geological departments of the Scottish 
universities, and the following scientific societies with 
which Drs Peach and Homo were most closely 
associated Royal Society of Edinburgh, Royal 
Scottish Geographical Society, Royal Physical Society 
of Edinburgh, and the Oeologioal Societies of Edin 
burgh and of Glasgow The committee proposes, with 
the conourrenoe of the authonties concerned, that the 
memonal shall take the form of a bronze plaque to 
be placed in a suitable position m the Royal Soottidi 
Museum, Edmbui-gh, and of a commemorative insonp 
tion upon some conspicuous rook face or boulder at 
one of the classical geological localities m the north 
west Highlands A fund has been opened tO defray 
expenses, and the committee has appiomted Mr M 
Maogregor, Southpark, 19 Grange Terraoe, Edinburgh, 
to receive and acknowledge all oontnbutions 

Nkws of another find of skeletal remains of early 
man in Afnoa is to band It is reported that during 
quarrying operations in Spnngbok flats in the northern 
Transvaal, fossil bones of man have been found in 
conjunction with the remains of an extmet gigantic 
buffalo According to the Pretoria correspondent of 
the Ttmea, m a dispatch which appeared in the issue 
of Feb 9, the skull, long bones, and ports of the hands 
have now been found, but meet of the vertebral 
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column and the entire pelvis are musing The skull 
and the other bones have been muoh brolcMi, as if the 
hunter had been trampled by the buffalo It w stated 
that the remains are those of a large size man not 
closely related to the negroid type The marked 
Bupra-orbital ndges of Rhodeaan man are absent , 
but the lower jaw, though protuberant, has only a 
small chin, while the teeth are said to resemble those 
of Rhodesian man This desonption would scarcely 
appear congruous with the attribution which u stated 
to have been put forward with confidence that the 
remains are of the Cro Magnon type, and a possibility 
whioh is hmted that they may prove to be more 
primitive seems very likely 

Da BaooM u reported m a later dispatch as regard- 
ing the Springbok man as proof of the existence of a 
primitive pre negroid tjqie in South Afnoa, and as 
eatabhshing the hitherto doubtful standing of the 
Boskop skull Whether this be the case or not, the 
find certainly seems hkely to prove of very consider 
able importance The absence of the supra orbital 
ndges would clearly distinguish these remains from 
those of Rhodesian man, and they would thus add 
another to the early physical types which appear in 
the south of the continent Thu range of type, of 
which unfortunately at present there is no evidence 
to fix the chronological sequence, would be in harmony 
with the archeological evidence which, aocordmg to 
the latest analysis, points to a succession of infiltra 
tions into the sub continent from the north 

On p 262 of thu issue, we publish a summary 
account of Miss Qarrod’s recent presidential addrees to 
the Prehutono Society of East Anglia, m which she 
gives a ‘new view’ of prehistory It has for some 
time been evident that the results of archaiologioal dis 
oovery outside the western European area could be 
brought within the classical order of de Mortillet only 
with mcreasmg difficulty This has perhaps been most 
impreesed upon archeeclogists by the discovenee of 
Fathers P P Lioent and Teilhard de Cfliardm m China 
A full and exhaustive report on these discoveries has 
been issued by the Institut de Paltontologie humame 
of Pans M Boule and the Messrs Lioent and 
Chardm themselves ahke agree m regarding their 
discovenes ae of vital import m the mterpreta- 
tion of the sucoeesion of palteobthio cultures m 
the West Both geology and pakeontology are now 
held to pomt to panty of conditions within a range 
extending from China to western Europe Yet oul 
tures which in the West appear in ohronologioal suc- 
oession, in the East appear to oo-exist Middle and 
Upper Palseolithio are combined Henoe such dis- 
tingiushed arohaeologiste as M Boule, the Abb4 
Breuil and Prof Obemuuer ore coming to i«gard the 
succession of cultures m the West as a localised and 
peculiar condition dito to a senes of incuraions from 
a centre of dispersion for which they look to Asia It 
Is interesting to note that the account by M H Martin 
of Solutrean freeooes found m a rook shelter m the 
vaUey of the River Roc (Charente) and the deductions 
he draws therefrom favour Miss Oarrod’s view as to 
the extent to whioh the Solutrean pnoetrated the 
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West It 18 eleur that Mbs Oerrod’a plea for extwided 
exploration in extra European azoaa dOee no mOre 
than justice to the situation 

In spite of a substantial reduction in its income, 
the Empire Cotton Growing Corporation is continuing 
its scientific research in the cotton plantations (see 
NATtna*. Nov 6, 1927, p 646, and Mar 10, 1928, 
p 382) The quarterly report of the Executive Com 
mittee, which met on Jan 23, makes this quite clear, 
as the following items show The jassid resisting 
strains of cotton evolved at the BarlMrton Expert 
ment Station have reached the stage of rapid multiph 
cation for distribution to the farmers, and arc fully 
mamtaming the high opimon formed of them A 
number of them have been found to be early maturing 
— always a matter of first importance with regard to 
insect pests in warm climates Similar work has now 
been undertaken m Southern Rhodesia, and there is 
already a promise that cotton growing will shortly 
enter into regular rotation with other crops Con 
Biderable attention has been directed lately to the im 
portant research work being done m the Sudan A 
committee was formed m this country to overhaul 
this work, and its decision wm most favourable to its 
high scientific character 

Spboiai, studies are being made by the Empire 
Cotton Growing Corporation on the bla^ arm disease 
of cotton, with the result that a very defimte correlation 
has been observed between this fungus and soil tern 
peratures By regulating the time of planting to 
periods when the soil temperature is unfavourable to 
the development of the fungus, it is hoped that a con 
siderable measure of control will result A fresh ap 
pomtment has been sanctioned to assist the patholo* 
gist m his work Research m Nyaealand haa suflfloi 
ently advanced to justify the opening of a station on 
the west side of the lake Here the country appears 
to be specially suited for cotton growing, and will 
shortly be rendered accessible by the extension of the 
railway from Blaotyre to the lake Meanwhile, the 
research station, la Truudod is getting into its stride, 
and important papers have been and are being pub 
bshed in both the genetic and physiologiced sections 
The papers issued have won warm eulogies from 
scientific men m Great Britam, in the Umted States, 
and on the continent of Europe 

In the second lecture of his course on “ The 
Early History of X rays,” delivered at the Royal 
Institution on Feb 7, Sir William Bragg said that, 
like many other physicists of the same period, 
ROntgen was mterested m the eleotno discharge m 
all the new forms which were being given to it by 
improvements in technique and espeoiedly by the 
increasing efiUuenoy of the means for producing high 
vacua Crookes, Hittorf, Lenard, and othiijs l;ad 
shown the marvellous properties of the so called 
cathode rays An additional factor in the discovery 
was the re^ts of investigations with vanous phos 
phoresomt substances All the circumstances were 
therefore in favour of the discovery being made, and 
to Rdatgen fall the honour of being the first to gmq> 
the idgnlflcaaoe of an effect that others must have 
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oooauonaUy seen, and indeed did see about that time 
His diBohiu^ tube was wr^ped m black paper , 
yet one of these phosphorescent materials was set 
glowing when the discharge was made to pass He 
also observed with curiosity that it mode no differ 
ence whether the cardboard sheet on which his 
fiuoreeoent material was spread was held with its 
back or front to the bulb He assumed that a kind 
of ray, hitherto unknown, was emanating from the 
bulb From that he went on to discover all the 
principal features of the rays and presented them m a 
paper of smgular lucidity and order All over the 
world deUghted workers repeated his experiments 
In Great Bntam, J J Thomson, Campbell Swmton, 
Schuster, Porter, Jackson, and others helped m the 
rapid development of a new technique The wonder 
of X-rays is now widespread, but the savour of the 
marvel of those first experiments will never be for- 
gotten by those who had any jaart m them % 
In his Fnday evening discourse, delivered at the 
Royal Institution on Fob 8, Mr C E B Shemngton 
discussed “ Recent Problems of Rail Transport at 
Home and Abroad ” The retail and short distance 
nature of the rail traffic of Great Britain, he said, 
prevents the SMloption of many methods used abroad, 
but the employment of labour saving device — the 
corollary of high wage rates — is extending widely 
Advocates of the Channel Tunnel scheme should not 
foiget that the size of rolbng stock m England is more 
limited m dimensions than that of Continental rail- 
ways, while the practical difficulties experienced with 
steel sleepers abroad, such as the undesirability of 
using them with slag ballast, should limit their use 
at home to the time when they become a financially 
profitable improvement The reinforced concrete 
sleeper is an alternative to steel, and can be more 
easily insulated where track circuits stnd automatic 
signals are required The progress in signalling has 
resulted m the use of the day colour light signal. 
Widely developed on the Southern Railway of Great 
Bntam Its imiversal adoption is to be expected 
in view of its penetrative power through fog, for 
automatic tram control has not yet achieved that 
degree of mfalhbihty which warrants the enormous 
cost of its application , this cost in the United States 
has often been more than £400 a mile Freight 
service has been speeded up by the use of the rail- 
brake, now being installed for the first time m Eng 
land at March, London and North Eastern Railway 
Since radio broadcasting was started five years ago 
Its growth has been remarkable Difficulties, however, 
are continually ansing, which ccm only be overcome 
by persistent scientific research la Lhaoovery for 
February, Sir John Reith points out that the mam 
difficulty arises from the fact that to-day there are 
nearly three hundred stations in Europe trying to 
broadcast on a wave band which is barely sufficient 
for a hundred At the international conference at 
Geneva, Great Bntam was allotted ten exclusive 
frequencies Had it not been for the rapid growth m 
the number of stations, this arrangement might have 
sufficed The actual result, however, is that the so- 
called exclusive i^equenoiea are being encroached on 
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oontmually Two yetura ago the nine mam ataUona 
of the BBC had an unmterrupted range of twen^ 
nules for reception, and the relay etatione had a range 
of five nulea Owing to mterferenoe, theee range* are 
now reduced to five and one and a half reepeotively 
The radio engineers, therefore, are foroed to erect a 
limited number of high power stations instead of 
the comparatively numerous low powered stations at 
present in use The proposed new stations also will 
have two transmitters, each capable of operating on 
diflerent frequencies, so that separate programmes 
can be transmitted simultaneously The experi 
mental results already obtained at the Daventry 
station (SGB) have proved eminently satisfactory 
The first of the new high power regional transmitters 
IS being bmlt at Brookman’s Pork, near London It 
will be in operation in the autumn of this year 
Preliminary steps are being taken to erect high power 
stations to serve the north of England, Scotland, 
Wales, and the west of England These will probably 
be completed m 1930 Until the regional scheme is 
ready, temporary measuree are being taken to supply 
those listeners served by relay stations It has to 
be remembered that the interference from distant 
stations increases after sunset, smd so after dark the 
service of a station sharing a wave length is decreased 
Db B a Kbbm, assistant director of the Rothsun 
sted Experimental Station, has been giving talks 
through the British Broadcasting Corporation from 
September last on “The Why and Wherefore of Farm 
ing ” The BBC has now pubhshed, as part of this 
course, two pamphlets illustrating and amplifvmg the 
work Theee pamphlets, giving a list of books to bo 
read, and further work to be undertaken, should be in 
the hands of every ognoultural student and teacher 
They contam an admirable senes of photographs, 
designed not merely to show the fundamental scientific 
character of farming but also to demonstrate the 
extent to which modem improvements have resulted 
m moreased supplies of food and other commodities 
produced from the land Especially mstmotive to the 
townsman are the illustrations of the improvements 
that have been effected in the types of plants grown 
In the second pamphlet, to accompany the course 
this spnng, are many excellent photographs of typical 
Enghsb farming scenes and operations, and few will 
wisli for anything better in the way of illustration 
than these Included at the end of each are mstruo 
tion* for the performance of simple experiments 
illustrating some of the more important subjects dealt 
with m the leeburee Appropriately enough, portraits 
of Jethro Tull and John Lawes form tlie respective 
frontispieces From every pomt of view the object 
aimed at seems to have bron achieved The lectures 
have been illustrated m a most interesting way , 
further work on each has been suggested , the names 
of the books supplying the mformation have be^ 
supplied, and a scheme of simple practical work has 
been elaborated The two slight pamphlets, because 
of the care expended upon their production, form a 
very interesting complement to Dr Keen’s lectures, 
and afford an ilhistration of the useful 0duoational work 
which radio communication can aooompUah 


Tax rapid growth of domestic deotrioal installation* 
during recent months has greatly stramed the resources 
of the meter departments of supply stations In 
addition, there is no general agreement as to the type 
of tariff which is most equitable for the consumer and 
the supply company The general prmoiples laid 
down by John Hopkinson many years ago still hold 
good, and it is probable that the universal application 
of a two part tariff to small users is only a question 
of time The difficulty that has to be overcome m 
all the methods hitherto suggested lies in oonvmcmg 
the consumer that the method of charging is an 
eijuitable one In a paper read by J L Carr to 
the Institution of Electrical Engineers on Feb 1, an 
account was given of electno meters with special refer 
enoe to those which are used to record in some par 
ticular way depending on the tariff system adopted 
Practically all types of meters depend on their so 
called permanent magnets remaining always the same 
It 18 now well known that cobalt steel makes excellent 
permanent magnets But some makers, probably on 
account of the cost, still use the older types of magnet, 
which from the pomt of view of remaining permanent 
leave much to be desired Sooner or later every 
eloctnc meter is called upon to withstand the effects 
of a temporary overload due to the development of 
some accidental fault on the circiut Every time a 
fuse blows, for example, there is a heavy overload 
It IS well known that this may partially demagnetise 
the ‘ permanent magnets ’ and thus alter the rate at 
which the meter rotates for a given current The 
present rapid extension of the use of domestic ap 
phanoes connected to all parts of the house mams will 
doubtless increase the frequency of short circuits 
Hence the effect of these on the rate of the meter is 
becoming important The present standard specifioa 
tion, namely, that the rate should not be affected 
when a current thirty times the normal is passed 
through it for half a second , is not suffiiuently stringent 

Tax present year being the jubilee year of Pope 
Pius XI , the Pontifical Academy of Sciences (Nuovi 
Lmcei) has decided to offer a prize of 10,000 lire, to 
be swarded for the beet ontioal dissertation on the 
physical theory of quanta The pnae is open to al 
except the ordinary members of the Academy, and 
dissertations, which must be unpublished, are to be 
submitted before Oct 31 next Three typewritten 
copies, in either Latm, Italian, French, English, 
Oerraan, or Spanish, must be supplied Authors may 
give their own names or they may furnish a dis- 
tinguishing motto, which must be repeated on a 
scaled envelope containing the name The award wiU 
be made, on the recommendation of a special com 
initteo nominated by the oomimttee of the Academy, 
at the inaugural meeting of the next academic year 
m December next 

Db F 0 Whitmoex, head of the Department of 
Chemistry at Northwestern University, Evanston, 
lllmoiB, has been appointed Dean of the School of 
Chemistry and Physics at the Pennsylvania State 
College as from July 1 next Dr Whitmore succeeds 
Dean O L Wendt, who has bean appomted nmiirtBTtf 
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to th» prendent of th« CoDege in ohaige of roMAroh 
Sf Wlbtmore wu directpr of the second session of 
the Institute of Oieraistry, held at Northwestern 
University last sununer, and during the year 1927-28 
he was ohamnan of the Division of Chemistry and 
Chemioal Technology of the National Research 
Coimoil He is the author of volume 3 in the mono 
graph senes published by the Amenoan Chemical 
Society, namely, “The Qrganio Compounds of Mer 
ouiy,” published in 1921, and was e^tor in chief of 
vol 7, published m 1027, of the annusJ senes entitled 
“ Organic Syntheses ’’ 

Thk twenty fourth annual report of Leicester 
Museum and Art Gallery refers to the good work 
done by the Director, Dr E E Lowe, m his “ Report 
on Amenoan Museum Work," and mentions that a 
new wing, to cost about £8800, will soon be available 
This extension wall be used for exhibition space, and 
will contain also a students’ research room and a 
muniment room Dunng the year bttle change was 
made in tlie exhibited ooUeotions, some of which are 
still cramped for lack of space, but evening lectures, 
guide-demonstrations, and special Christmas lectures 
wrere much appreciated More than a quarter of a 
miUion visitors entered the Museum, and the runmng 
of the Museum and Art Gallery cost £7182, £8873 
of which was contributed by the rates 

A VBW yeacB ago the Deeeide Field Club, with its 
headquarters in Aberdeen, published as an experiment 
Th« Deettde Fteld, designed to mterest the naturahst 
and the general reader m the many different aspects 
of Deceide life The success of the experiment led 
to the appearance of three further parts, the last of 
which, recently published, contains a district miscel 
lany of wide interest cmd high standard Aroheeology 
18 served by articles on pygmy flints, the first found 
in Scotland, a compendium of Deeeide oastles, and a 
disoussion of Fiotish symbols , natural history by 
accounts of the glacial geology of the Cairngorms, and 
of the rarer wild flowers of the valley , history by 
descriptions of Lumphanan and Dums , and there 
are many topical articles on old industnee, the 
valley’s painters, and so on The Club is performing 
a useful service in encouraging research into these 
different sides of the development of the Dee valley 
«md Its people, and m giving the results permanent 
record Its highly successful field excursions are no 
less useful m fostering aoquamtance with a wide 
range of local interests, most of which have behind 
them more than local significance 

It is announced m A’ctence that the Penrose medal 
of the Geological Society of America has been pre 
seated to Dr J J Sederholm, diteotor of the Qeo 
logical Commission of Finland 

Thu Galton Amuversary Dinner of the Eugwucs 
Society will be held at the Rembrandt Hotel, Bromp 
ton Road, on Saturday, Feb 16, at 7 15 p u The 
Galton Leoture will be delivered by Major Laohard 
Darwin, who will take as his subject “ The Coming of 
Age of Bugenios Society " 
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As announced in our issue of Deo 8, p 898, the 
annual geoieral meeting of the Chemioal Society will be 
held at Leeds on Mar 21 The presidential address, 
entitled “Co operation m Science and Industry,’’ will 
be delivered by Prof J F Thorpe in the Great Hall of 
the University at 4 30 on that date 

An earthquake of moderate mteiisity was recorded 
at Kow Observatory at 17 hr 23 min 9 seo G M T on 
Feb 1 The epicentre is estimated to have been m 
Afghanistan A message from Bombay states that a 
shock was felt in Delhi Another disturbance was re 
corded at 0 hr 9 min 59 sec GMT on Feb 2 The 
epicentre was 4640 miles away, probably m Mongoha 

This following have been elected officers of the 
Royal Astronomical Society for the present year 
Premdeni Dr A C D Crommelin , Vtce Pru%denU 
Sir Frank Dyson, Dr E B Knobel, I*rof 1% F 
Newell, and Rev TER PhilLps , ^reaturer 
Mr J H Reynolds , Secrtiariea Prof Herbert 
Dingle and Dr H Knox Shaw , Foreign Secretary 
Prof H H Turner 

The Ministry of Health has issued a memorandum, 
arranged on the same plan as in former years, of the 
costs mcvirred at residential institutions for the treat'- 
meat of tuberculosis (Memo 122 B/T) Theintorma 
tion given should be of substantial assistance to 
authorities m enablmg them to secure economical 
administration of their institutions 

Wb have received from the author, Mr F E 
Come, a pamphlet on “ Iodine for Livestock ’’ (De 
Gruchy and Co , Ltd , 45 Mitchell Street, E C 1 ) He 
has collected a large amount of information upon the 
value of iodine m the breeding and rearing of Jive 
stock, and describes methods whereby it may be fed 
to stock 

A BRiEk account of outstanding features of the 
Indian Science Congress held in January 1928 at Cal- 
cutta appeared in our issue of Mar 10, 1928, p 401 The 
Proceedings of the Congress have now been issued as a 
paper covered volume of 420 pages by the Asiatic 
Society of Bengal, 1 Park Street, Calcutta The 
volume contains the addresses of the president, Dr 
J L Simonsen, and the sectional presidents and 
abstracts of most of the papers presented There is a 
subject and author index 

The Chemical Engineenng Group of thd Society of 
Chemioal Industry has recentlj pubbshod vol 9 (1927) 
of its Proceedings It contams twelve papers deabng 
with various aspects of chemical engineenng and 
covering a wide range Three of the pi^rs are 
concerned with lubrication and lubricating oils and 
another discusses the oil pollution question at sea 
Thermo eleotno and reustcmoe pyrometry m industry, 
the production of power from town’s refuse, the 
importance of chemistry to the engineer, moulding 
machines for oast iron, fire extinguishers, the manu- 
facture of fibrous cellulose, spray drying and the 
dencoation process of beet sugar manufacture, are 
considered in the remammg papers. 
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Teb usual bound volume, representing the Annual 
Report (for 1927) of the SnuthMnian Institution, has 
Tsoenily been issued (Washington, D C Government 
Printing Office, 1 76 dollars) In addition to the formal 
report of the expeditions and other activities of the 
Institution, there is the oustomary appendix, occupy, 
mg fully three quarters of the volume, which conaiste 
of bnef aooounU, by leading workers, of soientifio dis- 
covery in particular directions Many of the articles 
are original , one, by Sir James Jeans, is a repnnt of 
the supplement to our issue of Deo 4, 1926, entitled 
“ Recent Developments of Cosraicsd Physios ’’ , 
others, again, are translations Such translations 
will fee welcome to many scientific workers who are 
not at ease with a foreign language or do not see foreign 
penodio^ regularly The present volume moliides 
“The Centenary of Augustm Fresnel," by E M 
Antoniadi (from L'A»tronom%e), “Is the Earth Growing 
Old 7 " by Prof J i Pompeckj, and “The Origins of 
the Chinese Civilisations," by Henn Ms«pero (from 
Amtalet de Oiographie) 

Apfuoatioms are invited for the following appoint 
ments, on or before the dates mentioned — A head of 
the department of civil engineering, architecture, and 
building, and a lecturer m roetailurgy, each at the 
Brddfoid Technical College — The Prmoipal, Teohmeal 
Ocffiege, Bradford (Feb 23) A junior soientifio 


officer m the Admiralty Soientifio Pool — ^The Seontary 
of the Admiralty (C E. Branch), Whitehall, S W,1 
(Feb 23) A seoretcury (mals) of Uie City of London 
School — ^The Town Clerir, Quildhall, London, E C 2 
(Feb 26) A full tune lecturer and demonstrator in 
fmatomy at the Umvexsity College of South Wal4s 
and Monmouthshire — The Registrar, University Ool 
lege, Cardiff (Feb 28) A lecturer in mining engmeer 
ing at Armstrong College — ^The Registrar, Armstrong 
College, Newoastle-upon Tyne (Mar 2) A Lady 
Carlisle research fellow for research in classics, 
mathematics, philosophy, history, economics, or 
natural science, and a research fellow m some branob 
of ohenustiy or biology, each at Somerville College, 
Oxford — The Secretary, Somerville College, Oxford 
(Mar 6) A professor of meohanioal engmeermg 
at theHenot Watt College, Edmburgh — ^The Pnnoi 
pal, Heriot Watt College, Edinburgh (Mar 16) A 
chemist in the Mam Drainage Department, Ihibho 
Works Ministry, Egyptian Government — ^The Dusotor 
General, Mam Drainage Department, Public Worits 
Ministry, Cairo, Egypt (April 30) A full time teacher 
m electnoal engmeermg at the Barnsley Mining and 
Teohmeal College — The Pnncipal, Harvey Institute, 
Barnsley A junior assistant (male) under the Dlieotor 
ate of Ballistios Reeearoh, ResWoh Department, 
Woolwich — The Chief Supenntendent, Researoh De* 
partment, Woolwich, 8 E 18 


Our Astronomical Column 


Th» Sunspot Cyouc — Mr H W Newton gave a 
short address on this subject at the January meeting 
of ^ British Astronomical Association Tbs average 
daily number of spots reached a maximum m 1928, 
but as regards areas, the curve of sotivitv has two 
peaks, one in 1926 and one m 1928, with a slight 
depression in 1927 The average latitude of spots, 
wluoh was 14° in 1928, was considered as an indication 
that the maximum is now past Ten spot groups 
were visible to the nedied eye during 1928 

Mr W M H Greaves spoke on the correlation of 
spots and magnetic stonns the close resemblance 
between the sMt curve and the curves of diurnal 
variations has long been known, but the research m 
Vidiioh he has been engaged deals with the connexion 
between particular spot groups and magnetic storms 
Spots on the bmb appear to have little influence, but a 
huge number of storms csm be associated with par 
tioular spots near the central meridian, or with active 
regions where spots had recently been present 

Po88iBi,B Rbtubn OF Dbnnino’s Fkbiodicai, Coibbt 
O f 1894 — The new comet discovered by photography 
at Bergedorf on Jan 17 last has been observed also 
at the Yerkes Observatory on Jan 4 and 12, emd a 
prsUminary computation of the orbit leads to the 
mfersnoe mat it may be a return of Denning’s oomet 
of 1894 The latter comet was observed for a short 
period only and its periodic time was deduced as 7 42 
years. The small comet now visible gives undoubted 
evidence of being periodical and one of the Jovian 
group, with a time of revolution approximately 6 $3 
years or 6 years and 249 days Quite possibly 
planetary perturbations may have altered the period 
m the iirtsirim -of thirty-five years since 1894 In any 
ease, the eomnt appears to have eluded rediscovery at 
four returns to penlielion, namely, m 1901, 1908, 
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1918, and 1922 — but several of these occurred at very 
unfavourable times, when the oomet was unsuitably 
placed 

It 18 now stated to be of the eleventli magnitude, 
and to be slowly declining m brightness, but it has 
not passed its jsenhelion Only large telescopes 
can deal with it efiteotively, but photographic means 
will be employed to follow the object for some time 
yet 

Dbawinos of THE MiLKY Way — Two beautiful 
delineations of the Milky Way have just been pub- 
lished Mr Easton contributes to Mon Sot R AwS 
for December two charts of the northern Milky Way 
which were photographically reduced from hand 
drawings , these m turn were made from a careful 
study of all the available photographs, the latest 
addition to these being the volume of Prof Barnard’s 
plates, edited by E B Frost and M J Calvert The 
charts are reproduced in negative, and the contrast 
has purposely been somewhat exaggerated m order to 
facilitate detection of structure A system of famt 
curved streamers extending to the Pleiades is of i^ieoial 
interest 

The other work is a study of the southern Milky Way, 
by A Fannekoek (Annals of Lembang Obstrvalotg, 
Java, Vol 2, Part I ) His wotk was entirely vistial, 
the brightness of different regions being compared by 
Argelander's step method The leproduotron is in 
negative, smd is on a laiger scale than Mr Easton’s , 
thm are three charts, each oovenim 60° of galaotio 
lon^tude, and key charts with reference numben, 
which serve as a ^de to the measures of brig^tosss 
of the different remons that are given m the Intro- 
duction The won also oonteins a few pbototnettlo 
measures of the Gegensohsin and the greater Mugri' 
lanio cloud 
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Research Items. 


fKM’PALMOUxmo iHFuncBirrs — ^In vol 5, pt 3, 
at th« ProcMdingt of the Prehtetorie Sootety of Eaet 
AtetfitOf'Hlx J Reid Hoir has some further remcuica on 
the aroiuBoloKioal contents of the Forest Bed at Cromer 
In 1026 ancf 1027 be again examined the remark- 
aUe spreads of flints exposed at low tide at Cromer, 
JBast and West Bunton, and at Sbenngham It was 
noted that the flints difierm character at the difFerent 
mtes On the CromM site were found a number of black 
unchanged flints, obviously not due to human action , 
but among these are a number of flakes which do show 
a clearly defined bulb of percussion These are due 
to the action of visitors and duldren searching for 
shell fish, whm either they are broken as slabs of 
rock are turned over or dropped to make them break 
Although the fortuitously m^e bulb can generally be 
distinguished from the type of bulb shown by the 
oohreous specimen, there are some which are com 
parable It is thought that these may be ezplamed 
by an mooraplete detachment in flatog which has 
afterwards jarred off It is pomted out that no 
oohreous specimens occurred among the spreads of 
fimt uncovered by the great storms of 192%28 and 
bulbous flakes were conspicuous by their absence. It 
is also pomted out that some of the ochreous flints 
collected m 1927 bear evidence of glacial action m the 
form of stnations on their flaked surfaces It may 
not be out of place to direct attention m this con- 
nexion to some remarks by Mr C E VuUiamy on the 
subject of tertiary man in Man for January Ho 
points out that the rostro oannate is one of the 
commonest forms produced by natural agency, and 
further, that while the flbmts attributed to human 
agency agree in size with the naturally shaped flmts 
on their respective sites, prehistono man must have 
gone to an immense trouble to produce an implement 
not too well adapted to hie needs when there were in- 
numerable natural forms ready to hand which would 
have served his purpose as well or better 

Prbhistomo Pottehy at Malta — The aroheeo 
logical section of the annual report of the working of 
the Museum Department, Mklta, during 1927-28, con 
tarns several items of mterest which are worthy of 
more than passing mention Curiously enough, how 
ever, one of the most mterestmg observations arises 
out of the investigation of modem and not prehistono 
material In July 1927, dunng the levelling of ground 
outside the Forts Beale, VaUetta, a number of pot 
sherds were unearthed These were fragments of 
household ware, mostly Sioihan, of the banning of 
the seventeenth century Among them were a number 
of fragments of larm vessels, amphora jars, basins, 
bottles, etc , with thick walls and smooth outside sur 
face This wore was covered with a red slip on which 
elaborate designs m white Ime had been pomted with 
a brush , but In some oases the slip was white and the 
lines red This wore is FTor^ Afnoan rather than 
Sicilian, and was in common use in Tunis and Algeria 
m the seventeenth century It is common on old sites 
in Malta and Qozo, m one case at least on a site cor- 
responding to a Roman horizon Dr Oobwt, who is 
studying this ware m Turns, oonsiderB that it is a 
survTvaTof a prrfustorio industry At Tamen, which 
produced a number of smaller antiqmties during the 
year, some mteresting potsherds were found, of which 
one is of extreme importance This is a fragmoit of 
a reddish grey colour of a fine paste free from gnt, the 
surface being smooth and hand polished It is part 
of a plate exquisitely deooratea with incised Unes 
which are flUed with red pigment A border is com- 
posed of chevrons with a dot m the centre, and n^re- 
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sentations of trees and bulls are shown Two profiles 
of bulls are preserved, one giving the homed heM and 
shoulders, the other the body without the head It is 
said to be the most beautiful piece of ware found at 
Tarxlen, or indeed anywhere m Malta 

FnxEXABTnr ajoj a FRsxitABrm likb Corromoir 
nr Shbxp — Mr J A Frasef Roberts and Dr A W 
Oreenwood (Jour Anai , vol 63, pt 1, 1928) describe 
an imdoubt^ bovme freemartin of extreme type in 
which the modification m the male direction was more 
pronounced than m any previously described case 
The animal poseeesed a perns, traversed by a urethra 
which terminated m a vulva There was no trace of a 
scrotum In the second case the authors describe a 
freemartm like condition m a sheep twin This is 
specially mteresting in view of the doubt which has 
been expressed as to the existence of the freemartm 
condition m sheep The lamb desonbod was a tayin, 
but the sex of the other twin is unknown TThe 
anatomy of the lamb was extremely sunilar-to that of 
typical bovme freemartins, emd the authors conclude 
that It was a freemartm of the bovme type They 
suggest that a comparison of the bovme freemartm 
and developmental mammahan mtersexes provides 
evidence for the view that the latter are genetic males 
and suggests possible criteria for a reoogmtion of the 
genetic sex of mammalian mtersexes Even in the 
most extreme freemartm cases where the internal 
gemtaha are almost completely male, there is no sug 
gestion of the formation of scrotum or of prepuce 
where the penia of the male ends This pomts to the 
fact that these structures do not develop m the genetic 
female There is therefore good reason to suppose 
that a range of mdividuals that include cases showing 
these structures are genetic males 

Gbowth akd Sbx in THU LiMPBT — Dr J H Orton 
(Jour Manne Bu>l Aasoc , November 1028) records 
observations which lead to the following conclusions 
that Patella wlgata is not an ordinary dioecious species, 
that most, if not all, mdividuals are male at the first 
sexual maturity, that change of sex from male to 
female may occur at the age of one year and at smy 
time afterwards, and that the occurrence of old males 
mdicates the possibility of the existence of two kmds 
of males, one pure and one protandno Spawning at 
Plymouth may extend from August to March m 
dmerent seasons with a maximum about January to 
February The conditions controUmg breeding and 
spawning are unknown Many limits settled and 
grew on the cement piles of a now wharf constructed 
at Plymouth, hence the maximum age of these limpets 
was toown It was found that at an age of about one 
year, limpets grew to lengths of 26 3S mm m 1012 and 
to at least 11-27 mm m 1013 , and at an am of two 
years to at least 63 mm m 1011 13, and to 47-49 mm 
m 1012-14 The shells were of themid tide level type 
and were low, broad, and rather thm It is oonsideTM 
tiiat such growth in length is unusual tod is correlated 
with the habitat and favourable climatic conditions 
Seasonal shell growth is briefly discussed , a post- 
breeding shell growing period u general In spring and 
early summer, but it is not known whethw a mid- 
summer resting period is goieral among individuals 
more than one year old Investigations into the cause 
of variation m sheU-height indicate that height is de- 
termmed probably entiiely by the degree of exposure 
of Umpets to desiccation — the dner the habitat the 
U^er is the shell IJmpete submeiged at neap tides 
have a relative^ uniform low sheU , mose exposed at 
hig^-water neaps have a relatively high shell, which is 
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bighev m the dner then in the demper ntuatioaei 
pnrenUy irra^ieotive of eiqioaiue to wftve-sction 

LoBknit CTTLTUBa —Naturm, No 10, for Qetober 
1928 oontama an intareeting Mpular aurv^ by Ur 
Alf Dannevig of the hietory of lobeter culture end of 
hie expenniMite on rearing lobsters in Norway His 
account of the expeninente has already bean noticed 
in our columns (Aug 18, 1928, p 263) In the 
present paper the ^wth of the lobeter flahenes is 
traced from the beginning of the seventeenth century 
to our own times Clear diagrams showing various 
statietics and figures of the larval stages as far as the 
fourth or ‘ lobsterling ’ stage are given, and photo 
mphs and figures of the experimental apparatus 
In 1928 upwards of fifty thousand young wore reared 
to the lobsterling stage, representmg 34 per oent of 
the larvae used for the experiments 

ViTicuuTTJMi SoiOM And Stock Iotluenob — 
Whilst viticulturists will find much valuable informa 
tion m the ‘ Memorandum upon Vitioultural Re 
searob,”byD Akenheaul, published as E M B ll,bythe 
£!mpireMarketingBoard,November 1928,hortioultural 
mvestigators m general will find in it a very temperate 
analysis, with full citations of the literature of the 
oonnictmg statements as to the influence of scion and 
stock upon one another m vine culture The intro 
duotion of the PhyUoxera to Europe, upon Amenoan 
vines imported bemuse of their resistance to Otdtum 
— when an insect that had seemed to be a relatively 
hannleee leaf parasite developed as a scourge of the 
root system upon the old estabhahed European vane 
ties, at least m the southern part of their range — 
made the practice of grafting susceptible and valuable 
European vaneties upon resistant Amencan root 
stocks the immediate step to take to preserve the 
viticultural industry m southern Europe Oraft pro 
pamtion then developed very rapidly, and upon a 
<(Bms which rendered the provision of suitable root 
matenal a problem of great difficulty The 
has been an mterminable controversy as to the 
efiiot of the mtroduoed root stock upon the yield of 
well known vine vaneties, both m quantity and quality, 
and upon the length of life of the old estabhsh^ 
vaneties m the plantation This report mves very 
concise data as to the conclusions reached by expen 
enoed nurserymen of the chief vine growing countnes 
m Europe, and by exponmental stations both m the 
Umted States and Switzerland The influence of 
scion upon root stock is less evident to the practical 
man, though equally important in practice in the end, 
and has received less attention but does receive con 
sideration m observations upon strains relatively 
resistant to lime chlorosis 

Thk Insxot OATOHmo Mhohanism ov the Bdaddkb 
WOBT — ^Dr Alexander Skutch haa performed a 
valuable service for botamsts m bringing together, 
m the New Phytclogtst, 87, 261 297, Dumber 1928, 
the hterature deahng with this mteresting problem 
It will be news to most botanists that m four different 
countries, different observers mdepandently, withm 
the space of fifteen years, recorded oDservations which 
give a direct clue to the method by which the insects 
are trapped It now appears that the entrance of 
the insect is associated with a sudden change m 
volume of the bladder, which must be regarded as 
imder tension, as a result of its method of growth, and 
the opening of the valve, itself still a matter of 
difflcuity to imderstand, is acoompaiued by a rapid 
inrush of water which carries the insect with it 
Some delay in observing the ptumornsnon is probably 
doe to the fact that if me plaint is taken out of water. 
mot* nf the taut bladders ‘ spring ' with an entiy ot 
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air into the Uaddm Whan this i^t m observed 
aftenraids, no further trannng ot inaecta is likely to 
be seen upon it for some ume The oendinone 
determining the entry of water into the oloaed Madder 
are an mteresting subieot of investigation It ap- 
pears that the closed bladder is sealed osmotioBilyt 
the whole bladder being coveted with a outwle that 
behaves sa a asnu permeable membrane As a result 
it 18 very diffloult to plaamolyse the oells of the bladder 
by immeisuig it vmole in strong oonowitrations of 
inert substances, as the cells are able to withdraw 
more water from the bquid in the bladder It aln 
remains a problem to what extent the entrapped 
insects are ^led and digested by the fluid of the 
bladder or the peouhar niiurs lining the inner walls 
Green organisms, such as BxtgUna, nave been seen to 
live and multiply within the bladder , on the other 
hand, colourless organisms like Paramaetum sewai to 
die more rapidly than under normal oonditaons 

OoDoi Bodies in the Hiohbb Ettnoi — Prof S R 
Bose, of Calcutta, writes to Natdbe that, m view of 
Prof Oatenby s letter m the issue of Deo 3, 1927, he 
has re exammed the higher fungi, using Bowen s 
method He then finds that Bowen s osmiophiho 
platelets are nothing but mitosomes, and (the big^ 
ones) the disooplasts of Dangeard These are uie 
mitoohoadiia greatly changed by swelling and 
vesioulation due to the action of the osmic acid m tho 
fixative As Quillermond has recently pomtod out 
(O R Soe Bu>l 98, pp 368 371, heb 1928), osnuo 
acid so satisfactory a fixative with animal oells, is 
very irregular in its action on the cells of higher plants 
Prof Bose finds that m the basidia of the higher fungi, 
no rod shaped structures are seen, but only a number 
of round vesicular bodies These are metachromatio 
oorpuscles withm the vacuoles of the basidia They 
appear m almost the same position in the basidia on 
vital staining with neutral red Prof Bose direots 
attention to the fact that Dr D R Bhattachargee, 
working on vertebrates at Allahabad has concluded 

that the Oolgi bodies and vacuoles (vaouome) are 
homologous structures (Allahabad Vntiersity Studtee, 
1927 28) Dr Viswa Nath, of the Punjab Umversity, 
has also stated (m Q J M S , October 1928) that “the 
solid granular Qolgi elements are artifacts produced by 
the excessive precipitation of metallic silver or osmium 
inside the vacuoles ’ 

Flooding of the Danube — In a study of recorded 
Danube floods m an article in MoKnaux pour I itude 
dee calatntiie for July-September 1928, L Brandi 
shows that specially calamitous floods occurred four 
tunes during the nmeteenth century once m the 
eighteenth century, and at longer intervals m most 
previous centuries Allowance must be made, how 
ever for the miMimpletenees of earber records and the 
liabihty of flooding to be less noteworthy when 
population was less dense along the nver The 
natural causes of the floods are shown to be twofold, 
the formation of ice barriers and excessive rainfall 
Ice barners were more frequent m past times before 
the nver was regulated and its ohaimelB deepened 
Then there is a record in the fCurteenth century of 
an loe barrier near Vienna which lasted seventeen 
weeks and caused the nver level to rise six to eaght 
metres An ice barrier below Bratislava m 1922-28 
affected the level of the nver many miles higher up 
Protective and preventive works include the rMiiforoe- 
ment of the nver banks and the construction of dikes 
such as the one that protects Vienna 

Intbusionb of South Eastbbn Iceland — In the 
Quart Jour Geol Soe , pp 606 636 i 1928, a detailed 
desonption is given of the mam plutomo intrusions 
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of Muth-MKtMn leeluul by Mu* H K Cu^ll, 
Dr Looiuad Hamin*, and Miw J A Ledeboer Th« 
latnutona are found to be replaoive etooka with ateep 
aidea and domed roofa, and no viaible floor Many are 
oempoaite, b«ng oompoeed of mblno with Eramte 
and/or granophyre, the bigsMt, however, Slaufrudal, 
ia of sramte rook alone vVhere the outoropa are 
dkmgate m plan, the longitudmal direction oomoideB 
witii atnJce of ^e regional dykea The auite of 
rooka u ainular to that common elaewhere m the 
Bnto Icelandic or Thulean Province Intermediate 
typee are unimportant The authora record a ‘diorite,* 
but ita deeonption auggeata that it la intermediate 
aa a reault of mixture of two magmaa rather than 
aa a oonaequenoe of differentiation It la deduced 
from other evidence that two magmaa, bamo and 
aeid, CO exiated, but the extreme magmaa are mter 
preted aa products of differentiation which operated 
ocmtmuoudy throughout the history of the igneoua 
cycle No prooeea which could produce auob magmaa 
ia Bumested Intrusion of acid magma beneath 
loelana is regarded as having saved Iceland from 
the general collapse of the North Atlantic plateau 
which occurred during the latter half of the Tertiary 
penod ' 

Ikdixk RAurtAix — ^nie Indian Meteorological 
Department has completed an important work on 
Indian rainfall It la a summary of Indian rainfall 
for the fifty years 1876-1924, and constitutes the 
second part of the twenty fifth volume of the Memotra 
of that Department The preface gives a brief 
hiatoiy of rainfall measurement m India and e^lams 
how the present woric, which was begun by Sir Gilbert 
Walker m 1913, was made possible by Sir John 
Ehot’a mtroduction many years ago of a luuform 
system of measurement mvolving uie use of gauges 
of standard pattern, teated before issue by theDepe^ 
mrait The most important part of the undert^ng 
was the construction of a table showing the rainfim 
for each of the many divisions and sub divisions into 
which the country hw been divided for ohmatologioal ] 
purposes, expres^ as a percentage of ‘normals’ based 
on records obtamed up to the end of 1910 Asamethod 
of amving at an understanding of the causes of the 
variations whether ‘ casual or penoiho, in the 
rainfall of India, an undertakmg of this kind — 
mvolving the isolation of one meteorological element 
from the many others to which it is related — is of 
small value in propiortion to the labour involved 
It is rather in studies of the influence of that rainfall 
on the growth of crops and on pubho health, and 
as an aid m planning schemes of irrigation, that its 
real value must be sought , for these purposes the 
volume IS well adapted, and mquirers should have no 
difficulty in obtaining m a minimum of time mforma 
tion that has been gamed by the labours of many 
workers throughout two generations 

Ionisation by Collision - Many of the sources of 
unoertamty m quantitative measurements of lonisa 
tion by eleotromo impact are avoided by a device 
described by A v Hippel m a recent issue (No 24) 
of ihe Annalan der Phyatk Instead of passing mto 
stationary gas, the electrons are shot at right angles 
through a beam of atomic particles which iS issuing 
from a reservoir at the appropnate high temperature 
into a hig^y evacuated space The products of 
ionisation pass on with the still unionised oomponents 
of the beam, and are analysed m a receiving obamber 
by a mass imootrograph, or by a simple dootnoal 
system So far the method has been tned only with 
a beam of meroiuy atoms, emd the results obtained 
are not in complete accord with those obtomsd by 
other methods which had previously been accepted 
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as substantially accurate, but the use of atomie rays 
instead of gas or vapour should make it possible to 
study m a wlatively straightforward way a consider- 
able number of refractory substances which would 
otherwise be very difficult to investigate 

CouNTiNO Scintillations — ^Dunn^ the course of 
an mveetigation of the various factors mvolved m the 
counting of a particles by the method of scintilla- 
tions, which is described m the January issue of tiie 
Proceedtnga of tAi Royal Society, J Chanton and C A 
Lea have obtamed some results of jpeat interest 
m connexion with the mechanism of the human 
retina Considered as a detecting instrument, it 
has long been recognised that the eye is extremely 
sensitive, but the figures now given are very sinking 
It appears that, in the most favourable ciroumstanoes, 
a skilled observer requires only some twelve quanta 
of green light, with a total energy of about 6x10 “ erg, 
to excite the sensation of vision The optimum 
oonditions for reception occur when the flashes follow 
one another regularly, and so can be directed to fltet 
part of the retina which is most sensitive the passage 
of the nerve impulses to the bram should al^ have 
been faoihtated by previous abstention from food, 
or treatment with a tonic drug such as stryohnme, 
whilst the area stimulated should be small, possibly 
not more than a single retinal element The duration 
of the flash is immaterial, so long as it is spread over 
a penod of less than about a hundredth of a second 
Another important point discussed is that of the 
nature of the feeble scintillations sometimes produced 
by p rays , it has been shown that each flash corre 
spends to the simultaneous incidence of several p 
particles on one of the small phosphorescent crys 
tals m sharp contrast to the somtillations due to 
« rays, where m the majonty of cases of practical 
interest each flash registers the impact of a single 
a particle 

A Nbw CoLoaiMBTEE — Part 6 of volume 29 of the 
TranaacUona of the Optical Society contains a desonp 
tion of the new colonmeter devised by Mr W D 
Wnght in order to cany out some researches on 
colour vision for the Mocuoal Research Council, and 
in particular to determine for a large number of 
observers the locus of the spectral colours m the 
colour tnangle The new mstniment utdises three of 
tho spectral colours as the three pnmanes of the 
tnangle They are combmod by reflecting pnsms 
placed m the spectrum, which return the three colours 
along their paths of moidence to a reflecting ]msm 
which deflects them out of that path to the photo 
meter, where they fill half the field The other half 
18 occupied by the colour to be ipatched, which is also 
obtained from Gie 8i>eotrum Vonations of mtcnsity 
of the light of any colour is produced by the mtroduo- 
tion of a neutral tinted gelatme wedge which may, 
if found too vanable, be replaced by a block gloss 
wedge The instrument in its present form occupies 
a considerable space, but it could be simplified and 
reduced m siae if required for mdustnal purposes 

ViTAiuN B —It has been suggested by Jansm and 
I Donath that vitamm B is a glyoxaline denvative, and 
Y Sahashi has commenced the preparation (rf a senes 
of glyoxalme derivatives m order to study their effect 
upon the polyneimtis of pigeons The first oompomid 
to be prepared was 4 (or 6) glyoxalme ethyl methjl- 
oarbinol, which bnngs about a temporal core Of 
polyneimtis and in this respect resembles 2 6-dioxy- 
qmnoline After 7 10 days, however, the pigeons m- 
vanablydied This work is desenbedm the Deoembes 
issue of the AMroets of The Bidletin of Oie IneMuie cf 
Phyeioal and Okemtcal Reeearoh, Tokyo 
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Remarkable Cloada at High AJtTtudes. 

By Pft)f Cam, SrmtKKR. 

soma veiy I of tW photographs gave hsie^ts betwepo 96kni. 

V oloiub wore seen both in England i and hi and 80 km ahove^«wHi» 


Norway These clouds, which before dawn op after 
sunset were characterise by 
their bnlhant pnematio oof- 
ours, were especially studied 
^ the late Prof H Mohn • 

Visual observations in Eng 
land m 1886, and by Prof 
Mohn m 1892, made it very 
probable that their altitude 
waa exoeptionallv great, but 
no certain oonolusion could 
be drawn from these visual 
observations 

I saw these clouds m the 
year 1890 and made very 
oareful observations of their 
forms and colours, but after 
1802 I did not see them at 
all in spite of a very oareful 
watch It waa not until 
Deo 27, 1920, that I saw 
them agam ITiat after 
noon I was unable to de 
temune their height, but 
some days later, on Dec 
30, I suooooded m taking 
two pairs of simultaneous 
photographs of them from 
my two aurora stations, 

Bygdd and Oscarsborg The 
— j osloulation 


On Jan 13 of this year the clouds were again si 



FlO 1 — Ksoieons oioadi 



Fm s — Pbotcinjdi tsksn bom Odo 
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both in the early morning 
and in the evening 1 was 
fortunate enough to have 
my two stations, Oslo 
and Oscarsborg, in action 
immediately eJter sunset, 
and a long senes of more 

, than ninety simultaneous 
photographs, were taken 
from both stations These 
give unique matenal for 
detemuniDg the exact 
height and situation of 
these remarkable clouds 
1 myself conducted the 
photo^phio work from 
the astronomical obaerva 
tory, and simultaneous 
photographs were taken m 
Osoar^rg by my assist- 
ant Hafnor by orders over 
the telrahone My aaaiat 
ant in Oslo was Tveter 
The best photographs 
were taken so late that 
the stars were visible, 
which allowed us to meas- 
ure and calculate the 
height and situation of 
the clouds in the sameman- 
ner as I have done m the 
ease of the aurora borealis * 
In fact, the clouds re 
mained luminous until 
three hours after sunset. 

1 Ho. I. (Mo 




Fsbsuaby 16, 1926] 


NATURE 


261 


Thxis we have the same 
order of altitude as the 
clouds photographed on 
Deo 30, 1026 
As Prof Mohn had 
already found, these re 
markable clouds are as 
sociated with an atmo 
spheno depression to the 
north of Oslo, giving 
typical Fdhn from the 
mountains m the west and 
north with high tempera 
tore and clear weather 
In this way it has been 
possible to have a view 
upwards through a oy 
clone in that part w^ch 
18 generally obscured^y 
clouds and ram It may 
be possible that the indes 
cent or nacreous clouds 
are much more common 
over the ascending part 
of a cyclone, but that they 
are m general invisible, 
except m the case where 
a Fohn makes that part 
transparent so that the 
nacreous clouds can be 
seen 

Fig 1 IS from a photograph taken from Oslo just i The preparation of the whole material obtamed 
after sunset, through a red filter on panchromatic may give a good deal more information about these 
plates The most luminous parts shone in beautiful I remarkable clouds 
colours like mother of pearl 
One of the best pairs of simul 
taneous photographs was taken 
at 16 h 40 m 30 s GMT to the 
west Fig 2 and Fig 3 are repro 
duetions of the photographs taken 
from Oslo and Oscarsborg The 
colours had then disappeared, but 
the clouds were still visible among 
the stars In the photographs the 
Star Atair is seen near the centre, 
t Aqtulte to the right, and the con 
stellation Delphinus up to the left 
Along the outlines of the clouds 
we have chosen fourteen points, the 
positions of which are seen on the 
diagram Fig 4 

As the distance separating Gie 
aurora stations is about 27 km„ the 
parallax was great, which gave every 
trus t w o rthy detenumation of height 
The result was as follows 
Fotot HcWit Polat Haight 

1 3fiSkm 8 24Skm 




2 26 6 

3 26 1 

4 261 

6 24 8 

6 224 

7 248 


10 24 6 , 

11 23 1 , 

12 28 0 , 

18 28 9 . 

14 22 3 . 


no 4— Tha eknida aa laeii Irom Oils> ste ihaara hr oompMa Ifaaa agd. m tata ima 
OteuaMq by SotM Hum , oorntfoatbia pobita hare tba msw sanbar For aaWi 
tUi two dlieetlou ara marked The aarUeal etnta and tba treat dnla tbroosh the 
■tat aod tba point C when the dtreothui Oab to Oaoanharx maata tba akyidlraatlaa 
of parallax} On theae dltaotlOM ai« raaikad tba helsht atwva tba bottaon and the 
ani^ between tba (Ureetioii of the itar and of the point K, 
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New and Old Views in Prebistoir ' 


TN her preeidential address, recently delivered to the 
Prehistono Society of East Anglia, Miss DAB 
Qarrod reviewed the present position of research in 
prdiistory 

Now that research is spreading far beyond the eon 
fines of western Europe, it is clear that the classic 
sequence of culture periods, from the Chellean to the 
Mc^alenian, cannot be applied to all regions m its 
entirety MortiUet’s clcMsifloation repreamted the 
sequence m time of a certain number of palasohtbio 
cultures, seen, as it were, in section over a very 
hunted area of the earth’s surface, but that classlfica 
tion records only the order of arrival m the west of a 
senes of cultures, each of which has onginated, and 
probably passed through, the greater part of its exist, 
ence elsewhere The tune to find a new classification 
appears to have come 

An attempt is made to restate the evidence in a 
chart (Fig 1) showing the relations of the paheo 
lithio cultures of Europe The Upper PaUsohthio is 
divided mto two branches — the Capsian and the 
Aungnaoian — here regarded as separate ofishoots 
from a common stock at present unknown This 
view 18 at vsuianoe with that hitherto accepted , but 
it IB suspected that the centre of dispei^ of the 
Upper Paltcohthic cultures may have been m Asia 
ratnet than m Africa Evidence from the Caucasus, 
from Syria and from Palestine, pomts to an Aungnacio- 
Moustenan industry, though its CMsociation with the 
Galilee skull classifies the culture of the Zuttiwh 
Cave as Moustenan despite its mixed character The 
contact of Moustenan and Aungnaoian in Palestine 
u, evidently from the charaotenstics of both, earlier 
than that of Abn Audi It is tentatively suggested 
that in Palestine the centre of dispersal is notfar off 
and ^at the evidence is shghtly m favour of the 
Fremh Aungnaoian being denved from the East 
rather than North Afnoa As regards the Solutrean 
of the West, the evidence points to it beuig merely 
an influence from the Solutrean people of the Hun- 
ganan plains, at present of unknown ongm 

^^ile one branch of the Aungnaoian or European 
Upper PalsBohthio stem fused with the Solutrean from 
Central Europe, the other branch developed mto the 
Magdalenian, the one truly mdigenous palaeohthio 
culture of the West, which later became tne prevail 
mg culture in France and the Cantabno region, and 
spread m an impoverished form mto Central Europe 
sind mto Belgium and England 

The pre Capsian mdustry of the Manzanares 
Gravels, and of the Low Terrace of Moutiers of the 
Somme VsJley — “ Warm Moustenan " — show that 
the precursor of the Upper Palesobthio had already 
come mto being while the Aoheulean was still the 
dominant mdustry of the West The Mousterian, 
Breuil holds, is the result of a fusion of throe elements, 
the Aoheulean, the L^vallou flake, and the pre- 
Moustenan flake industry of Central Europe of the 
Biss WUrm interglacial deposits at Ehringsdorf, Tau 

To be pablUMd In mjn_Proc.’ PreJHtl. Soo. SaM jHtUa, Tol S, 


bach, ahd Krapina As Chellaan and Aoheulean aM 
not found m Central Europe, this pie Moustbiiaa 
must take their place and go back to the flrst inter* 
glacial Preeumably the Heidelberg jaw bekmas to 
an early pbaee ot this It is possible that the oiutiuw 
of Hi^ I^gs, Mildenhall, which ptresumably belongs 
to a Hiss Wurm interglacial, the estuarine culture of 
Clacton and the Swanscombe deposits may be denved 
from the Central European culture According to 
Breuil, the second element of the Moustenan proper, 
the Levallois flake, persisted throughout the Bias* 
Wiirm mter glaciation until it ocMuesoed with the 



I Fio 1 

Aoheulean m the Combe Capelle Industry at the 
begiimmg of the laet glaciation It is impossible at 
present to trace fui&er back these oontnbutory 
industnes, except the Aoheulean , but there can be 
no doubt that lib develops without a break from the 
Chellean, at preeent of unsolved ongm 
The recently discovered palesobthio culture of 
China, combining the characters of the Upper and 
Middle Paleeohtbio, but not typical of either, may be 
explained if, the centre of dispersion being Centrsd 
Asia, It IB regarded as related to the West by desoent 
from a common atook 

The chart is purely tentative and intended to 
stimulate investigation in those great regions where 
prehistory is as yet unknown 


Mechanism of Twinning in Metals 


ABTIFICIAL or meohanioal twinniiig may be re 
gaided as the result of a movement withm a 
oryatiu by which the orientation of iha> atoms, m a 
b&d bounded by parallel planes, beoomes' a mirror 
image, with lesp^ to theee planes, of the oristitatioa 
of the atoms m the unchanged matrix on eltimr side 
If such a twin band is to result &om a mechanical 
No 3094, VoL. 123] 


impulse, for exan^le, from an impulsive shofur tending 
to depress the matrix on one side of the band iritn 
reimeot to that on tiie other, this relative movement 
of the material on either side of the planee bounding 
the twin band must be accompanied by a uniformly 
graduated or ‘wheeling’ movement of the atoms 
within the bounding plimes 
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The problem la to exemine for • given Uttioe ^e 
different waya in which a movement of th«a kmd 
may ooour, to decide which of them u hkely to 
be produced moat easily The mechanism of twinning 
m the body centred cubic lattice forms the subject of 
Part I of a paper recently published { The Mode 
of Formation of Neumann Bands by S W J 
Smith A A Lee andj Young Proc Roy 8oe A 
vol 121 No A788 Deo 3) ll a wheeli^ move 
ment of the atoms withm the bounding planes is to take 
place m such a way that the twm relationship between 
the bwid and the matrix is to be produced the Ime 
in which the plane (xmtainmg the wheeling atoms 
meets the twinning plane must be an axis of sim 
metry for the atonuo distribution m the plane The 
angtuar wheeling movement during twinning is 
deterxnmed by the angle between the twm plane and 
the atom or wheebng plane The larger the acute 
angle between the possible twm plane and the possible 
atom plane the smaller is the angular movement 
requiTM to produce the twin orientation of the bwid 
with respect to the matrix 

Examination of the oonditions of twinning in the 
body centred cubic lattice shows that the form of 
twiWng moat likely to ooour is that of the typo m 
which the twinning plane is 112 and the atom plane 
IS 112 By symmetry the same type of twinning 
will oooir with ll2 as twm plane and 112 as atom 
plane During the transition from the imtial con 
fimiration to ^e twm configuration the movement 
of the atoms produces a temporary mcreaee in the 
width of the band of the matrix m which the 
twmnmg occurs Hsilf way through the twmmng 
movement the openness of the structure is at its 
maximum and the atoms he nudway between two 
forms of the body centred configuration In this 
position the shghtest bias forward or backward 
will tend to make the system move under the opera 
tion of interatomic forces eUone forward towards 
the twin lattice or backwards towards the ongmal 
one 

The markings produced m iron by shook were 
discovered by Neumann in 1860 and since then a 
number of investigators have studied the nature and 
mode of formation of these bands In Part II of 
their paper referred to above S W J Smith A A 
Lee and J Young furnish indisputable evidence 
that the bands are twins By X ray analysis it was 
found that the hexahedral meteorite (Coshuila) 
with which most of the experiments were made has 
a body centred lattice similar to that of the con 
stituent — kamaoite — to which the Neumann bands 
m octahedral meteontes are confined The onenta 
tion of the cubic lattice of a meteorite having been 
determmed the geometrical relationship between 
the bands and the matrix was foimd by measuring 
the direction of the bands on polished and etched 
sections parallel to vanous faces In the meteontes 
exammea the Neumann bands were found to he on 
{1121 plmies 

Direct evidence that the matenal withm the bands 
18 in twin onentation with respect to the mstnx was 
obtained by examination of the figures produced by 
etching with copper ammomum ohionde This 
etchant m dilute solution produced very beautiful 
fiat bottomed etching figures (negative crystals) 
bounded by rhombic dodeoahedial planes whereas 
dilute nitno acid produced long ndM and troughs 
with {100} planes on their sides sunplest way 

of deradi^ whstiier ths twin relationship exists 
betwewi the orientation of a band and that m the 
adjaosnt matrix is to msJce a section of the matenal 
perpe^Quliw to ib» {112} plans, to which the band 
is psnUsL and to oompara tiie pits prodooed simul 
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taneously on band and matnx In such a case the 
twm relationship is demonstrated by the fact Uiat the 
etch pits m the band are mirror images of thoM m 
the matnx 

Some difficulty was expenenoed m photographing 
the pits because of the different focus required to 
show the symmetnoal contour and the facets but 
despite this difficulty some very oouclusive photo 
paplis at high magnification ( x 1680) were obtained 
by selecting an mtermediate focus Etch pite m a 
number of bands and m the adjacent matnx were 
exammed and photographed and by this means the 
twin relationship was established The movement 
involved in the formation of Neumann bands was 
determmed from the displacement produced when the 
track of one band was crossed by another formed at 
a later tune 


Umrersity and Educational Intelligence 

CAMBSmoB — The pnze of £30 from the Oojdon 
Wigan mcome for physics and chemistry for anre 
search in chemistry has been awarded to J O A 
Onffiths of Emmanuel College for an investigation 
on the photochemical decomposition of glyoxal 


Two noteworthy contributions to the subject of 
medical education have recently been published One 
was the eleventh senes of Methods and Problems of 
Medical Education issued by the Rockefeller Founds 
tion N Y dealing for the most part with special 
departments (eye nose children etc ) of ho^itals 
and umversities in the Umted States and Europe 
their oonstruotion and organisation The second was 
a special Supplement to the Lancet (Jan 6) contam 
mg a review on medical education m the Umted 
States and Canada by the od tor Sir Sq i re Spngge 
He makes no attempt to form date conclusions l^t 
directs attention to two fundamental divergencies 
worthy of further inquiry In Great Bntmn the 
tendency is to divorce the hospital from the umversity 
and to regard the former only os an adjunct to 
umversity education but m America and Canada the 
medical school is an mtegral part of the university 
which controls the teaching given in the hospital 
In the Departments of Textile Industries and 
Colour Chemistry end Dyeing of the Umversity of 
Leeds the progress of research work has been stimu 
lated by a recent grant of £3000 a year for four years 
by the Clothworkers Company of the City of London 
enabling the Umversity to institute a lectureship in 
textile physics and two assistantshipe and eight 
fellowships and scholarships for graduate students 
With the same object m view the Umversity has con 
ceded to selected research workers attached to the 
laboratones at Tomdon of the British Research 
Association for the Woollen and Worsted Industnss 
the pnvilMe of reading for higher degrees at the Urn 
versity These developments have quickly borne 
fruit the number of graduate workers in the De 
partment of Textile Industnee being nearly three 
times what it was last session There are also 80 per 
cent more full tune students and 13 degree students as 
against 6 Several lines of research in this Depart 
ment are says the Report for 1027 28 converging to 
give an mterpretation of the molecular structure of 
wool These are physico chemjoal research on tiie 
gel structure of the wool fibre a survey of the elastic 
properties of a number of wools at various humidittes 
and temperatures up to 100° C and investigations of 
the plastioity of wool and the dependence of rigidity 
on relative humidity 
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Calendar of Patent Records 


Societies and Academies. 


February i6, xSoy — A. patent wm granted to 
Charlee, third Earl Stanhope, on Feb 18, 1807, for 
a construction of ship that would withstand submarine 
bombs and sumlar attacks Lord Stanhope was the 
friend of ^bert Fulton, and was partly respionsible 
for Fulton bemg called to England from France during 
the Napoleomo wars to demonstrate the possibilities 
of his Bubmarme boat for war purposes 

February i6, 1904 — ^The ‘ stepney wheel,’ the first 
successful solution to the puncture problem of the 
modem motor oar, was mvented by Thomas and 
Walter Davies, and patented by them on Feb 16, 
1604 The name of the wheel was derived from the 
address of the mventors, Stepn^ Street, Llanelly 

February so, 1806 — The first canal lift as a sub- 
stitute for the ordinary look was erected at Tarde- 
bigge, near Bromsgrove, on the Worcester and 
Birmmgbam Canal It was the mvention of John 
Woodhonse and was patented by him on Feb 20, 
1806 The lift oonsistra of a wooden tank 72 ft long, 
8 ft wide, and 4| ft deep, which was hung on a 
senes of ohains passing over cast-iron wheels 18 ft 
m diameter The tank weighed 64 tons whm filled 
with water and was oounterbalanced by masses of 
brickwork on timber platforms hanging from the 
other ends of the chains It is said that the lift could 
be raised or lowered by two men m three mmutes 
The arrangement soon, however, fell mto disuse and 
has smceneen replao^ by a long flight of locks 
A few other such lifts were erected, nut did not 
survive long, and the lift system did not become 
Buoosssful until hydrauho operation was mtroduoed 
about 1870 

February as, 1904 — The ‘ thermos flask ’ was 
mtroduced imder the English patent of Reinhold 
Burger of Berlm, which was dated Feb 22, 1604 
The mvention consisted simply m the commercial 
adaptation of the heat msulated vessel employed for 
the first time some ten years earlier by Sir James 
Dewar m his scientific work on the liquefaction of 
gases, and the validity of the patent was challenged 
Bucce^ully m the Courts No German patent waa 
granted, but a gebrauchsmttater for the design had 
been obtamed m 1602 


February 34, 1839 — The first patent to mention 
sulphur m connexion with the treatment of mdia- 
rubber was that granted m the United States to 
Nathaniel Hayward for the “ combining of sulphur 
with gum elaatio either m solution or m substance,” 
on F(m 24, 1836 The patent was applied for at the 
instimtion of, and was afterwards assigned to, ChMles 
Goodyear, who later on in the same year di^vwed 
the procees of vulcanisation, though be did not obtam 
hia patent for the mvention until 1844, a few months 
sitcr Thomas Hancock, who had been working m the 
same field, obtamed an English pat«it 

February 34, 1881 — ^Araong the early aystema of 
deotrio traction for street rauwaya was that known 
as the surface-contact system, m which studs arranged 
at mtwvals along the track were normally disoonneoted 
from the electric supply mams and were only brought 
into the circuit udien m actual contact with the current 
ooQeotor on a tramocur The first patent for this 
nrstem waa manted to Profs Aytton and Perry 00 
Feb 24, 1881, two months before the first omumeroial 
aleotno tramway (using both running rails as ocm 
duotors) waa opened near Berlin The surface- 
ocmtaot nrstem has been tried in vartons towns m 
Onat Bmain, but wm never entirely satisfaotory 
and has been snpenedad fay the overhead system 


No. SOM. Yoz. Its] 


liONDOir 

Mlnereloglcal Society, Jan 16 — A Holmes and 
H F Harwood ; The tholeute dikee of the north of 
England These dikes, bounded on the north by the 
Acklington dike and on the south by the Cleveland 
dike, foim an outlying part of the Mull swarm To 
the Salon, Brunton, emd Talaidh types, already 
recognised in Mull, the authors add Cleveland and 
Aoklmgton types, and anorthite bearing vaneties of 
each Chemical cmd mmeral aaalyeee are presented, 
and from a comparative study of the eviaenoe it is 
shown that there are many features m the senea as 
a whole which are not m acoordanoe with the theory 
of crystallisation differentiation — A Russell On the 
occurrenoe of gold at Hope’s Nose, Torquay, Devon- 
shire A detafled description of a remarkable ooour- 
renoe of crystallised arborescent gold m oaloite, m 
Middle Devonian hmestone at Hope’s Nose, where 
It was discovered by Prof W T Gordon m 1622 
Speotmens have smoe been obtamed from five distmot 
veins The gold vanes m colour from a bright rich 
gold to almoet silver white, and has a silver content 
of only 1 80 8 41 p>er oent — H E Buckley Ciystal- 
lography of some orgamo oompounds Collected 
records of gomometno measurements on crystals of 
vanous organic compounxls 

Llnnean Society, Jan 17 — G Enderlein The 
Copeognatha of the Seyohellee Particular attention 
was devoted to the bookhce and alhed insects m 1608, 
and forty seven species, belongmg to twenty seven 
genera, were collected Six fai^os are represented, 
and the scaly winged fonns (Lepidopsooidae) account 
for more than half the species The abimdanoe of 
I Copeognatha waa a feature of insect life m the 
Seychelles They were oollooted mainly by sweepmg 
(md beatmg fohage m the native forests at 1000 2000 
feet above sea level, but some were taken also among 
non endemic vegetation at lower levels Etluopian 
elements seem to predominate, although many groups 
of Seychelles insects are largely Eastern m ongm — 
S Maulik Chrysomelid Coleoptera of the subfamilies 
Eumolpinae, Qaleruomte, and Halticmae from the 
Seychelles and other isUmds of the western Ibdian 
Ocean There are sixteen species, fifteen being 
desonbed as new, distnbiited among mne genera, 
four of which are new to science T>elve species 
wore found only in the Seychelles, one m botn the 
Seychelles and Aldabra, two m Aldabra only, and 
one m the Farquhar Group The matenal, as a whole, 
mdicates an endemic element m the Seyohelles fauna, 
with some Austro Malayan afOnitiee, also oertam 
forms which have probably been imported , while 
the relstionsbipiB of the Aidabran species are with 
Mada^soar and Afnoa — A B Rendle A remark- 
able West Australian subterranesm orchid recently 
desonbed by Dr R S Rogers The plant consists 
of an underground rootless rbisome m symbiotio 
relationship with a fungus whioh olos^ invests 
the deoay^ roots of Maaleiuoa wiomata R Br It 
lives about a foot below the surfaoe of the ground 
The flowers are borne m a dense head surrounded by 
an mvoluore of bracts which grows apparently towards 
the surface The infioresomoe, wnioh BU{^;eBto the 
oapitulum of a Composite, reaohas about three mches 
across It is placed by Dr Bogen in a new sub-firibe, 
to oome next to Gastrodiins — F, B Lloyd : The 
resistance of the door of the Utruiulana trup to 
water pressure The trap is not «ity s^-setting, 
but also, if uninjured, remains permaneoitly in the 
set condition, as the result of negative {wewure of 



Fibbitaey 16 , 1929 ] 


NATURE 


265 


water within it The mamtenanoe of the negative 
preesure depends upon the efUoienoy of the door The 
upper surface of the threshold of the door has a 
peouhar epithelium of soft thick walled compact cells 
forming a smooth mosaic Across this the lower door 
edge glides outwardly in resuming its normal {xisition 
after the trap is sprung But the outer two cell rows 
of this tissue grow out to form a membrane providing 
a sort of pocket m which the middle portion of the 
iloor edge rests, effectively closing the rift between 
the door edge and the edgb of the threshold against 
which it rests 

Optical Society, Jan 17 — E F Fincham Tlie 
function of the lens capsule in the accommodation of 
the eye The form of the anterior mirfaco of the lenses 
of freshly dead animals is determined by making 
photographic records of the miage reflecteil from the 
surface, The results show that in primates the 
anterior surfswe of the lens assumes a somewhat 
conical form with an area of increased curvature in 
the centre, when the susjieiisions are severed Tlie 
capsule of the primate lens has a /one of increased 
thickness surroundmg a central thin area The 
antenor lens capsule of animals of an order lower than 
the primates is approximately uniform in thickness, 
and the removal of the capsule does not cause an 
appreciable change in the form of the lens The theory 
18 lormulated thot accommodation oon^mts of a rolaxa 
tion of tension upon the lens by the conti action of the 
ciliary muscle as stated ,by Helinholtr This relaxa 
non allows the cafisule to press u[K)n the lens substance 
and mould it into the aooommodate<l form The 
unaccommcKlateil lens substance is therefore in its 
unrestricted or natural form and not under com 
pression as supposed in the Helmholtz theory — 
D S Perfect A double reflection level The level 
was designed to assist the initial levelling of a floating 
system and to enable observations to be made on the 
< onstancy of level over extendeil {lenodS of time Its 
error may be determined by direct measurement and 
without reversal — T Smith, J S Anderson, and 
L C Cordle Photographs of reflection caustics 
Caustics formed by reflection at the surfacos of a 
photographic lens are described 

EmNBUBOH 

Royal Society, Jan 21 — R B Mooney anil E B 
Ludlam The thermal e((uilibrium between ethylene, 
lodme, and ethylene di iodide The pressure of 
ethylene in equilibrium with a mixture of solid imline 
and solid ethylene di iodide was measured bv moans 
of a glass sprmg manometer Observations were 
made at temperatures between 10’ C and 66 " C 
The vapour pressure of luidissoc lated ethylene di 
iodide was determined at four temjieratures withm 
the same range by the gas stream method — E B 
Ludlam, H G Reid, and W B Soutar The flame 
of chlorine burning in hydrogen The flame consists 
of a livid white inner cone ascribed to the re combina 
tion of dissociated chlorine atoms, and an outer blue 
zone which gives a band spectrum in the violet and 
near ultra violet This spectrum is provisionally 
regarded as due to the hydrogen chloride molecule 
(see Xatobb, Jan 19, p 86 ) — R W Armour and 
E B Ludlam The photochemical eqiulibnum 
between hydroMn, bromine, and hydrogen bromide 
Light of very short wave length (I 8611 / 1 ) should have 
a slight effect in causing the formation of hydrogen 
bromide from its elements Using the alummium 
spsirk as a source of light, at equiLbrium the partial 
pressure of the hydrogen bromide is slightly less than 
2 per cent that of the bromine The absorption 
co^cient of bromine luu also been measured in the 
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ultra violet region S84/tft 186 n/u. by means of a photo 
electric cell , bromine is less opaque in this region 
than was previously supposed — W W Taylor (1) 
The lyotrojic effect and the antagonistic action of ;on8 
The lyotrope effect is well shown m the precipitation 
of ferric hydroxide sol by neutral salts, although the 
concentrations are very small No antagonistic action 
18 shown by Li and Mg or by K and Ca , the effect 
18 addtttfe CIO^' and SO," show the opposite effect 
of adjumni action which amounts to 60 per cent 
The opalescence temperature of a phenol water system 
18 affected lyotropioally by equiv alent solutions of salts 
(both for cations aiwl anions) The lyotrojie effect 
seems to be an expression of the water binding power of 
the salt —(2) Demonstration of a new method of deter 
mining ‘free’ and bound ’ water The method follows 
from the above experiments on tho effect of solutions on 
the ojialescence temperatures of a phenol waters^tem 
Opaleseetice temperatures are determined, and from 
those data the ratio of ‘ free ’ to hoiiiul water con 
be ascortainod, the assumption bomg made that the 
‘free’ water of the solution is alone effective in tms 
respect — W O Kertnack, A G McKendrick, and 
E Ponder The stability of suspensions (3) The 
velocities of sedimentation and of cataphoresis of 
suspensions in a viscous fluul A theoretical investiga 
tion fonflrmed by ox]>enments on tho sedimentation 
of rod blood cells in the (ioiighian or spherical form 
In both sedimentation and cataphoresis tho velocity 
of any particular particle is retarded as tho result 
of the (iresence of the other particles, so that the 
velocity of a particle m a suspension is less than that 
of an isolated particle When a cloud of }>articles is 
subjected to cataiihoresis, the rear boundary tends to 
be sharply defineil and the front te become more 
and more diffuse The reason for this is that if an 
isolated particle hapjiens by chance to lag behind the 
general swarm, its speed is acieleratod, and so it 
tends to make up on the others, whereas if it hapfiens 
to take up a {msitiori in advance of the general swarm 
the acceleration which it exixinences carries it still 
farther aheail 

Parts 

Academy of Sciences, Ian 14- L Lecornu The 
Claj^ieyron cycle — Maurice Fr^chet Probable con 
vergence — Mme M Piazzolla-Beloch Surfaces of 
the third order jiosscssing curves with linked branchee 
— S Rossinski A ilass of couples of stratifiable 
rectilinear congruences — Radu Badesco A general 
ised Abel mtegral equation — Srirastava The singu 
larities of a class of senes of Dinchlet — B Gagaeff 
Ihe umcity of a s>8tem of orthogonal functions 
invariant relatively to the differentiation — Alex 
Froda The maxima and minima of imifonn funo 
tions of real vanablee — Z Horak The principles of 
a general theorj of shock — J Le Roux A general 
projierty of the movement of a system of material 
points - J Kampd de Fdriet The coimexion between 
the absence of negative pressures and the sense of 
the concavity of the stream lines in tho plane move 
ment of an incompressible fluid round an obstacle — 
E Baticle The curving of OTooved elliptical arches — 
Meinager Remarks on the note of M Baticle — 
H Mineur The rotation of the ^laxy A different 
result from those of Oort and of Plaskett is obtamod, 
and the cause of this is discussed — Mario Bossolaaco 
The elhpticity of the terrestrial equator — A Guillet 
The photographic registration of an angular velocity 
^plication to ballistic measurements — L Brillouin 
The electronic theory of metals, according to Sommer 
fold, and the mean free path of tho electrons — M 
Ponte The diffraction of the electrons by crystalline 
powders EleCtromc analysw — Marcel Cau ' The 
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double refraction and dichroisin of thin layers of unm 
obtained by distillation — Jean Cabannei The 
secondary radiations ui the light diffused bv iiuarta 
—Maurice Lambrey The ultra violet absorption 
speotrum of nitrogen peroxide — Nathaniel Then Tlic 
electromotive potential and eleotrokinetio pot«itial 
of graphite — M and Mme Lemarchand The 
a|iphcation of the law of maas action to double de 
oompoaiUons of salts — H Swietoslawiki A new 
apphoation of the differential ebuUioscope The 
apparatus described in an earlier communieation can 
be appUed with advantage to distinguish between a 
pure substance and an azeotropic mixture Mile 
Germaine Marchal The edition of sihra and alumma 
on sodium sulphate The decomposition of sodium 
sulphate at liigh temperatures up to 1300“ ( u 
accelerated by the addition of silica or alumina — 
R Levaillant Neutral isopropyl sulphate and normal 
propyl sulphate — P Fallot rho structure of the sub 
fietic zone between Moratalla and the Betic zone — 
Porchet A method for the determination of the base of 
a subterranean sheet by observations of the variations 
of Its free surface —Mila Panca Eftimiu The hatyo 
kinesis of Spathularta fiavtda Edouard Papin The 
vesico uteral reflex Charlaa Pdrez bexued differ 
onces in the ornamentation and in the pigmentary 
system in Macropodta roatraia —Edouard Chatton 
Mma Marguerite Lwof! and Andrd Lwoff The 
prepialtntomic and metapahntoniio metamorphoses ot 
the b cettingemdai (ciliated) Mme Phlsalix and 
F Pasteur The action of the ultra violet rays on 
the virus of rabies and its rabio and iraisonous 
antigens --A Pehcard S Doubrow and D Fillet 
Histoohemical researches on pulmonary anthracosis 
Results obtaineil by the application of the method of 
mioroinomeration to sections of lung tissue — R 
Leriche and R Fontaine The rdle of the left stellated 
ganglion in the letermmation of the crisis of angina 
lieotons 

Rome 

Royal National Academy of the Lincei Communica 
tions received during the vacation — L Lombardi and 
P Lombardi Measurement of the local dissipations of 
energy within a circumscribed part of the mametic 
circuit (3) Ihe method and apparatus previou^y de 
scribed are foun 1 to be applicable to the measurement 
with sufiioient approximation of the losses of power in 
a circumscribed portion of the magnetic circuit even 
if tliese do not exceed a few watts provi led that there 
are available an electio dynamometer of convenient 
sensitiveness a condenser affected by slight retarda 
tion of polansatioii and a source of electromotive force 
approachmg the sinusoid form or reactance capable of 
rendering the form of the mametising current approxi 
inately smusoid Failure of the last condition mtro 
duces into the numenoal mtorpretation of the measure 
ment an error which increases with the saturation not 
unlike that with which ordmary wattometric methods 
would be affected if the loss were refeired to the maxi 
mum values of the mduction m the absence of exact 
knowledge of the form factor of the tension applied — 
T Boggio Three dimensional wace curves and Ricci s 
homograph — Maria Pastori (^nmutation formulee 
in the den vat i in of tensors The existence is demon 
strated of a general commutation formula of covanant 
(or rntrinaic) derivatives of higher order mcluding as 
a particular case the known formula for the second 
denvativea H Geppert The adiabatic mvanants of 
a differential ^neric system (2) — W Slebodtintki 
Deformations m a variety of conttant curvature G 
Ssnsone Deternunation of the number of the con 
gruenoes ae* +ax +a-~0 (mod p) having three roots 
with the same quadratic character modulus p — J 
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Kanitani A geometnoal mterpretation of the linear 
projective element of the hypenmrfaoe — B Final 
Kutta Joukowski s theorem Simormi s recent de- 
monstration of Kutta Joukowskix theorem does not 
remove the exceptional ease pomted out by Cisotti, 
whioh is now shown to be suborainate to the oonditiona 
of regulanty at the contour — -P Emanuelli Non 
centr^ total eobpses of the sun Of the nineteen 
eohpees of this type oooumng between 1200 b o and 
A D 2100, five take place m the northern and fourteen 
in the southern remons eight at the beginning and 
eleven at the end of the second senes In every case 
with the exception of that of 261 b c the non central 
total eolqise is either preceded by a central and fol 
lowed by a partial echpse or preceded by a partial and 
followed by a central echpse The conditions of the 
nmeteen echpsee are discussed — B Roiti The dis 
tnbution of electncity m conductors immersed m a 
homogeneous anisotropic medium It baa been shownn 
recently that the distnbution of electncity on a con 
ducting ellipsoid immersed in an indefinite homo|B;ene 
ous anisotropic dielectric is independent of the dieleo 
tnc homograph of the medium and coincides with that 
exhibited when the dielectnc is isotropic It is now 
foun i that the distribution of electricity on the surface 
of a conductor is not dependent on the dielectnc homo 
graph of the medium (supposed homogeneous) only 
when the conductor itself the form of an ellipsoid 
(or m particular a sphere) and when other oonduotora 
are absont from the field — G Gentile and E Majorana 
The separatun of the Rfieetgen and optical terms 
owing to the spuming electron and the mtensity of 
the cecsium Imee Fenm s potential not only permits 
a good a pnon determination of all the energy levels 
of heavy atoms but given the statistical character of 
this theory of the atom also allows of ve^ exact calou 
lation of the separation of the terms — L Fernandes 
Thio salts (7) Polythiovanadates The author s in 
vestigations on complex thio salts especially on thio 
aquates are extended to the products of the polymeri 
sation of the thiovanadntm various ammonium 
guanidine and thallium salts are described - A Fer 
ran an 1 A Inganni The imj ortanoe of theor^tallme 
fonn m the formation of solid solutions (8) Thermal 
analysis of the anhydrous systems MnCl, CcOl, 
CdCl, Cof and Mgt 1, CoCl, These three systems 
exhibit miscibility m the solid state m all proportions 
of the comjKments The curves showing the tempera 
tiiros at which soli iification begins present neither 
maxims nor mmima E Onorato The sulphur de 
posit of Monte Solforoso nearScrofano intheprovmc© 
of Rome Enrico Clerici A] plioability of isopykno 
meric analysts to auriferous rocks Observations 
made on auriferous rocks of various origins show that 
the } resence of native gold even ui as small a proper 
tion a» 0 5 gram per ton may bo rapidly detected by 
mecuis ofnsopyknomenc analysis M Cornel Anoly 
SIS of the oxygen absorption curve of muscle pulp as a 
function of the hydrogen ion concentration Further 
investigations on the gaseous metabolism of frog 
muscle pulp in erpiilibrating phosphate solutions yield 
an oxygen absorption curve indicating throe zones of 
gaseous metabolism debmited by two pomts of m 
flection the first corresiioiiding with values of pH 
groujied about the neutrality point and extending on 
the aci t side to the voiue 6 6 As lower values of pH 
are reached the metabolism exhibits considerable 
dunmution the zone between 6 6 and 6 0 bwng one of 
medium metabobsm which ends m conditions approxi 
matmg to physiological conditions For values below 
6 0 metabolism rapidly falls and becomes zero at 6 3 
muscular protems ceasing to absorb oxygen m the 
neighbourhood of their isoelectric point — L De Caro 
Energy of growth of Stengmatociatu N%gra The 
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‘ onaMjr of pMMrration ’ of thi* oigatunn is meectuod 
diteo^ by detonnuung tho owboa dioxide developed 
by the ntyoebum when it w tnuiefened to » nutrient 
Uauid devoid of phoebhaite The lack of phoimhate 
inhibite further growth, so that the carbon dioxide 
liberated under these conditions expresses the con 
sumption of energy inherent to the prsservatioo of 
life m ^ cells formed. This energy from the oom 
menoraaent of its formation to the Tfod hour, amounts 
to 1 i07 Calories Knowledge of this value allows of 
the oaloolation of the real energy of growth, which is 
somewhat greater than that oaikiulated on different 
Imes for AsperfftUvt ntger by Terrome and Wurmser, 
and is of the same order of magnitude as the energy of 
growth in the development of the egg 

VlXITHA 

Academy of Sciences, Nov 2 — E A W Schmidt 
The half period of radium D About twenty-five 
years 

Nov 8 — L Moser and K Schutt Dct^mination 
and separation of rare metals from other metals 
(12) Separation of hthium from potassium, sodium, 
and magnesium Better than the fluonde and phos 
phate methods are those which depend on the eolu 
bility of dry lithium chloride m water free orgamc 
solvents such as iso butyl alcohol Lithium is separ 
ated from magnesium by precipitating the magnesium 
by 0 oxy qumolme — B Hemricher Anomalous 
bloasomB of the crown imperial {FnhUana i,mper*alxa) 
One race is sexually sterile, another race is sexually 
fertile but self sterile 


Ibr Bsoofdlng (b* O, Intaka or SnuUl Ailniata Adtptad (Dr CUs» 
FurpaaaA— D L. Oonn Appantua Ibr Studying tha Raaottona at 
Inaaeta to Teoipanture and Humidity Uhangea —I da Btugh Daly (a) 
A Slmpb Arrangamaot for Making tbaOcaad Otrenlt Baart lauiK 
Piapantton under Nmtiva Freaiare ventilation (() A Modal lllomxat 
log aoma of the XInota of Beaplratton upon tha Pnlmonarr Blood 
Veaera — W R HcBotiart Bldaroaia of the Spleen in tha Keating and 
Bxhauated Rat. 

Royal, Inmrcno* or OUAT Bsiran, at A— Dr X Bullock Mnalc in 
OaUuidiBl and Coll^ta Uinrohaa pi ) 

BamaH PavcuuLOniLai, Soaerr (at Eloyal Anthropological InatUnta). at 
O riugel and Mlaa Xva Macaulay Tha Ftychology of Olotbw In 
Adulta and Childran Soma Raaulta by tha q leatlonnalra Method 
■OUCHIOB Sootarv <it Hanibrandt Hotel Ilrompton Road) at 7 lA- MtJor 
U Darwin The Comiog of Age of the BnganloH Hoilaly (Oalton 


Hi uvkuenei n Tkxtii r D a rrre (Jointly aid H II ndlel ( Engineering 
Bociflty)(at UiidderaHeld r«.hnluiUulli>Ke) atTSi) In W BatHald 
Tlie Applli tloli r the S|«ial Aci 1 H » elii g Steele li the Textile 
Induatry 

IvarmiKN le Acnuiaiii XNiiiNaaiui (OIhku a ( eiili ) (at Royal 
Techniuil Collegt OUug >w) at 7 "lO —H K iroDiaa S> n a Invealigs 
Mona into the Peirormance of Tubular Ibidlat ira f r Motor Vahlclea 


Diary of Societies 
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xiirat Boom v or Lomdom at 3 —Annual Oaneral 


IsariTtiTe < ► Cnauiimtr (Edinburgh an 1 Kaat f Hootlan 1 (hctlon) (and 
Society of Obamlcal Indnatri— ISainburgh au I Xaati I SioUand Sw tlon) 
mt Noith Brltlah Station Hotel EdiuhurKh) lit s HD ForTBater 
Potanttninatrlo Brmilnatlon of Naphthol Silplionic Aiida I (1 
Maokay The Xatlinatlon of «i Iphur in But la i 
Hovai d«amAeHie*L IUk irrv (it ta him Hall) t sw_( Hlnney 
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The Position of British Veterinary 
Education and Service 

T here haa just been issued the Report of a 
CJommittee appointed by the Secretary of 
State for the Colonies to inquire into the condi 
tions of the Colonial Veterinary Service (H M S 0 
Cmd 3261 Pnce 9d net) The Committee 
which was presided over by Lord Lovat was asked 
to frame proposals for obtaining the highest degree 
of eflSciency m regard to veterinary research and 
administration m the non self governing depend 
encies that financial considerations permit The 
questions considered and reported upon mclude 
the recruitment and training of veterinary officers 
then conditions of service the organisation^f 
research and mtelligence and the setting up and 
support of any institutions required The entire 
field has apparently been very thoroughly ex 
plorod and the report makes illuminating and 
very disquietmg disclosures of the great difficulties 
under which veterinary education and traming 
are earned out m Great Bntam Referring to the 
dilapidated condition of the Royal Vetennary 
College at Camden Town the ( -oramittee says 
It IB nothing short of a national disgrace that 
such a condition of affairs should be allowed to 
oontmue The blame does not he with the teaching 
staff labouring as they do under the great dis 
advantage of inadequate salaries m a school which 
IS both madequately staffed and equipped On 
the contrary they have made gmt personal 
sacrifices and have themselves provided much of 
the existmg eqmpment 

Indeed it is withm our knowledge that on more 
than one occasion m years of financial stram the 
teaching staff of the College have submitted to a 
considerable reduction of their already inadequate 
saianes and that at tunes when most salaried 
officials such as those of the Civil Service were 
in receipt of a yearly bonus on account of the 
increased cost of living 

Vetennary schools m this country receive but 
little help from the State and have to rely mainly 
on students fees When we compare the large 
vetennary institutions m other countnes sup 
ported pnnoipally by State funds with those that 
exist m Great ^tam the contrast is somewhat 
depressing 

The Vetennary College of Berlin receives an 
annual grant from the State of £28 000 while 
smoe the War a new vetennary college has been 
built at LeipK^ at a cost of more than £1 000 000 
It IB not to be wondered at therefore, that the 
Committee u oonvmoed that existing conditions 
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m Great Bntain and overseas “ should no longer 
bo tolerated *’ A new policy, on oomprehensive 
hnes and with adequate financial support, is 
needed and should be earned out boldly 

Veterinary activities can no longer be limited to 
the mere treatment of specific diseases or even the 
prevention of epizobtio and enzodtio diseases 
The advance of agriculture — the staple mdustry 
of almost all the dependencies of the British Empuw 
— 18 closely associated with animal husbandry in 
its widest sense, and ammal nutntion and animal 
genetics are of the highest economic importance, 
while the successful development of public health 
involves problems of improved milk and meat 
supply Moreover, the advance of modem medical 
science — so largely the result of observations on 
ammals — requu'es the continuous collaboration of 
vetermanans in the solution of such problems as 
insect borne diseases like the trypanosomiases or 
the virus diseases 

The economic aspect of stock rearing alone 
would justify the provision of adequate measures 
for combatmg animal diseases and improvmgthe 
health and nutrition of the flocks and herds 
Between 1914 and 1926 the cattle population of 
Nigena was reduced by as much as 25 per cent, 
almost entirely through nnderpest This same 
disease in two outbreaks destroyed 6,000,000 head 
of cattle in South Afnca south of the Zambezi, 
representing a loss of £20,000,000 

The Lovat Committee is of opinion that the 
vetermary departments of the colonies are gener 
ally understaffed and that the conditions of ser 
vice do not attract enough recruits of the type 
required, such as those combinmg technical pro 
ficiencj with the personal qualities which are 
essential if the veterinary officer is to enforce his 
often disturbing regulations without undue friction 
The colomes must make their veterinary services 
more attractive The status and prestige and 
conditions of service of veterinary departments 
must be improved, and it will be necessary to 
offer higher salaries, particularly in the semor 
grades 

The present veterinary course of training m 
Great Bntam, with the standard of prebnunary 
general education identical with that demanded 
by the Geqeral Medical Council, consuts of a four 
years’ (membership diploma) or a five years’ (um 
versity degree) course, with post graduate courses 
for additional diplomas There is no special 
training, however, in tropical veterinary science 
comparable with that provided for candidates for 
the colonial medical services at the schools of 
No 3096, VoL 123) 


tropical medicme, and the Committee recommends 
that all newly appomted officers should undergo 
m Great Bntain a course of instruction in tropical 
veterinary science before proceeding overseas 

If the recommendations of the Lovat Committee 
are adopted, the veterinary services will no longer 
be regarded as the Cmderella of the services, and 
opportunities will be afforded for utilisation of the 
best types of reermts for vetermary research As 
Sm Arnold Theiler recently stated in refemng to 
such matters, Bntish vetermanans have bram and 
abihty second to none m the whole world if they 
are only afforded the opportumty of applying them 

To remedy this condition of affairs, it is recom- 
mended that fundamental vetermary education m 
Great Bntam must be supported m such a way 
that the stigma of a “ national disgrace ” shall be 
removed, and that a system of scholarships be 
instituted to attract more men with a scientific 
training and with an aptitude for research There 
should also be a special post graduate traimng, 
for which purpose there should be established a 
school of tropical vetennary science modelled on 
the Imes of the London School of Tropical Medi 
cme, and it should be closely linked with a vetenn 
ary college and affiliated to a umversity so as to bo 
eligible for a grant from the Umversity Grants 
Committee 

To complete its work, the Committee has made 
striking recommendations for the provision of 
headquarters organisations, the orgamsation of 
research with the establishment of a central re 
search station adequately equipped and staffed, 
and the provision of a Colomal Vetennary Service 
available for service m any part of the Colomal 
Empire and not limited to any particular colony 
In regard to this service the Committee says 
“ The vetennanan of the highest abihty will 
enter the Colomal Services only if he is offered a 
career sufficiently attractive m pay and prospects 
to satisfy his ambitions as a scientific worker ” 

Much of this report cannot but be of consider- 
able assistance to the departmental committee 
appomted by the Mmister for Agnculture, sitting, 
at present, to mquire into the reqmrements for 
vetennary education m Great Bntam, with par- 
ticular reference to the Royal Vetennary College, 
Camden Town, and we earnestly hope that, as the 
result of recommendations of two such strong 
committees, the “national disgrace’’ af Camden 
Town will be reconstituted and endowed m such 
a manner as to become a credit as the semor and 
most important vetMuiary college of the British 
Empire 
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InTcrtebrate Fauna of Rapid Waters 

Coninbutwn d Vdtude des invert&ria torrenttcolea 
Par Dr fltaieniie Hubault (Supplements au 
BuUetm fwAogtque de France et de Belgique, 
Supplement 9 ) Pp 388 + 10 planches (Paris 
Les Presses umversitairea de France , London 
Dulau and Co , 1927 ) 86 francs 

F resh -WATER biology, much neglected m the 
past, 18 rapidly becoming the subject of in 
tensive and valuable study Until recently the 
majonty of investigators into such problems as 
adaptation, evolution, migration, and geographical 
dutnbution have turned largely to the sea for 
material But these phenomena are exemplified 
in almost, if not quite as marked a degree, by the 
more accessible inhabitants of fresh waters as by 
the denizens of the deep Vast lake and tmy pool, 
clear epnng and stagnant pond, rushmg stream and 
tncklmg rivulet — each has its own characteristic 
inhabitants specially adapted for life under the 
particular set of environmental conditions found 
therein Moreover, as m the sea, each of these pnnci 
pal types of habitat, such as hill streams, contains 
withm itself numerous subsidiary types of habitat 
differing fundamentally one from another, and each 
harbouring its own particular group of organisms 
Specially welcome, therefore, is Dr Hubault’s 
contribution to the study of the invertebrate fauna 
of rapid waters This most exhaustive work of 
superlative value is at once systematic, physio 
logical, and biological The systematic portion of 
the work consists of an enumeration of the organ 
isms actually studied and collected by the author in 
the course of his researches, with a table showing 
the general distributions of all the species deter 
mined with certamty The physiological portion 
includes in its scope detailed observations on the 
temperature, sahmty, and oxygen content of the 
waters of hill streams, and the parts played by these 
factors in determining the distribution of a hill 
stream fauna 

The last named factor Dr Hubault has made the 
subject of detailed investigation, especially with 
regard to the distribution of oxygen m the different 
parts of hill streams and the annual rhythm of this 
distribution He finds that, near the source, the 
water is always rich in dissolved oxygen — slightly 
less so m summer than m wmter, but the difference 
is negligible In the lower reaches, pn the contrary, 

there is a marked seasonal variation, the water 
being poor m dissolved oxygen, durmg the warmer 
months mid relatively nch during the colder months 
of the year Thus, m summer there is a consider- 
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able difference between the oxygen content of the 
upper and lower reaches of rivers and streams, while 
m wmter the uniformly cold waters are throughout 
rich in oxygen Nevertheless, although there is 
httle or no seasonal vanation near the source, there 
18 a noticeable ‘ diurnal oscillation ’ of oxygen con 
centration, the volume of water here being small, 
and considerable diurnal change of temperature 
taking place The concentration reaches a maxi 
mum about sunrise, and falls to a mimmum shortly 
after mid day ("hange of temperature alone is 
held to be responsible for this daily rhythm, 
phytoplankton bemg non existent, and other 
aquatic vegetation scanty Farther down where 
the volume of water is greater, the temperature 
remams practically umform throughout the tweAy 
four hours, and there is no ‘ diurnal oscillation ’ of 
oxygen concentration 

A striking example is given of the effect of the 
action of aerobic bactena in reducing the oxygen 
content of water, and thus constituting a very real 
menace to the life of higher organisms On the 
banks of the small stream Saint Benoit there are, 
at one place about the middle of its course, four 
potato starch factones situated a short distance 
apart In November 1924 the difference in oxygen 
concentration immediately above and below these 
factones was I 66 c c per htre, m spite of the fact 
that the stream was then in flood In October 
1925 the stream was normal and, although only 
three factones were workmg, the difference above 
and below them was 1 73 c c per litre 

Correlated with these investigations on oxygen 
concentration and distnbution, the author has 
determined the oxygen consumption of vanoue 
organisms from different fresh water habitats He 
finds that forms found in rapidly running or other 
waters more or less uniformly cold throughout the 
year have, in general, a higher oxygen consumption 
than those found in waters such os sloaly moving 
streams, where the temperature rises considerably 
m summer The amount of dissolved oxygen 
present m the water is therefore an exceedingly 
important factor in determimng the distribution of 
the inhabitants of fresh waters 

In this connexion Dr Hubault lays great 
emphasis on the fact that, m the life of the in 
habitants of rapid waters, the actual current plays 
only a secondary rfile, the prunwy conditions 
governing then existence being such factors as 
temperature, salinity, and, more particularly, 
oxygen concentration Only in running waters do 
these organisms find those physico-chemical con- 
ditions which are essential to them Of necessity. 
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therefore, they must * put up with ’ the ourrent — 
an moonvenient meohanioal force which they have 
overcome with varying degrees of suoceea by means 
of a remarkable senes of tropisms and morpho 
logical adaptations, ranging from those exhibited 
by the most highly speciahsed forms adapted for 
life in cascades and waterfalls, down to the very 
sbght modification of such as although livmg in 
streams, ensconce themselves amongst moss or 
under stones where the current is little felt 
Chapter v is devoted to the study of tropisms, 
especially the three principal tropisms exhibited by 
these hill stream organisms — rheotropism, stereo 
tropism. and phototropism with its corollary 
nyothemeral rhythm — upon which the author has 
made extensive observations 

Chapter vi deals mainly with the biology of the 
Tnehoptera and Blepharocend® The former 
group 18 considered only m outlme the latter more 
fully, the author having focused his attention 
particularly upon Ltpotuura voge^iaca nov sp 
the biology of which he has followed out m detail 
m the upper courses of the river Meurthe in the 
High Vosges 

Finally, Dr Hubault passes in review the evidence 
beanng upon the ongm of a rapid water fauna 
An extensive bibliography of more than three 
hundred references completes the work 

GAS 


Progress of Research in Tropical *Medicine 

(1) An Iniroductwn to Meduxtl Protozoology mth 
Chapters on the, Sptrochcetes and on Laboratory 
Hethods Bylaeut Col Robert Knowles Pp xu 
+ 887 + 16 pistes (Calcutta Thacker, Spink and 
Co , London W Thacker and Co , 1928 ) Rs 25 

(2) Recent Advances in Tropical Medicine By Sir 
Leonard Rogers Pp viu + 398 (London J 
and A Churchill, 1928 ) 12« fid net 

I N a little more than a quarter of a century 
the patient and often brilliant researches of 
numerous scientific workers have elucidated many 
difficult problems regarding the causes and dis 
semination of diseases so prevalent in the tropics 
The parasites of malma, sleepmgsiokness, relapsing 
fever, amoebic and bacillary dysentery, cholera, 
plague, and leprosy are now readily detected It is 
perhaps of even greater unportwioe that in many 
instances the life histories and transmission of these 
organisms to man have been clearly demonstrated 
Such discoveries have placed m the hands of the 
hygienist methods of control against the spread of 
disease, which in time will convert huge tracts of 
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valuable temtory previously known by such names 
as ‘ the white man’s grave ’ mto ventaUe health 
resorts 

Our present knowledge regarding some of these 
diseases might seem to be ample and complete, but 
thm« IS no finahty, as is exemplified by the con- 
tmued careful mvestigations which are being 
earned on all over the world New facts r^iardmg 
the parasites and the bionomics of them vectors are 
bemg slowly accumulated, and many unknown 
factors await elucidation m order to place the 
control of such diseases as malaria or sleepmg 
sickness over large areas of the tropics on an 
economic basis 

(1) A stnkmg example of the growth of know- 
ledge regarding diseases of man and otiier animals 
is afforded by the publication of the substantial 
volume before us entitled An Introduction to 
Medical Protozoology Here Lieut Col Knowles, 
m an mterestmg manner and m a style peculiarly 
his own describes those unicellular emimals which 
parasitise man The most mterestmg chapters are 
those on leishmamasis (kala azar and Oriental 
sore) for the author was one of those concerned 
with the mitiation of a new Ime of research The 
causal organism of this disease was discovered 
mdependently by Leishman and Donovan m 1903 
Rogers, the followmg year, succeeded m oultivatmg 
the parasite, so demonstratmg that durmg a part of 
its life history it became a motile flagellate known 
as a leptomonad or herpetomonad 

The problems concerned with the transmission of 
leishmamasis have for years baffled all workers 
Bed bugs, fleas, lice, mosqmtoes, and other blood 
sucking arthropods have been studied, but no proof 
was forthcommg to show that any of these was 
responsible A new Ime of mvestigation was 
opened up by Smton m 1922, who noted that the 
distribution of a certam species of sand fly {PhUbo 
tomus argentipes) corresponded geographically with 
kala azar Knowles, Napier, and Smith (1924) 
qmckly demonstrated that laboratory-bred speci- 
mens of this fly could be readily infected with 
leptomonad flagellates when fed on cases of kala- 
azar Christophers, Shortt, and Barraud confirmed 
this, and the Indian commission composed of 
Shortt, Barraud, and Craighead has definitely 
shown that the flagellates make their way forwards 
m PhUbotomus argentipes to the buooal cavity, 
pharynx, uid bitmg purts All attempts to infect 
man or a susceptible animal (the Chinese hamster) 
by the bites of experimentally infeoted sand flies 
have failed Workers m China have confirmed the 
observations of those in India 
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In Pdbitine, Adler and Theodor hsT« infected 
PU dM omut papoiant by feeding it on * Oriental 
acne,*' and here again the flagellates make their way 
forwani to the proboeois of the fly Experuamtal 
pcedoorion <d cutaneous leishmaiuasia, however, has 
not bem aooompbshed through the bite of infected 
although the oruahed-up contents of the gut 
Inoeulated mto the skin of man produces a typical 
8<»e 

Tliese researches indicate that oertam species of 
sand flies act as the vectors of visceral and cutaneous 
leishmaniasis, but that some unknown factors 
involved m the transmission of both diseases to man 
require further mvestigation 

(2) Part poMu with observations on the patho 
gemo parasites and the biology of their vectors, great 
progress has been accomplished m chemo therapy 
Sir Leonard Rogers has compiled a moat valuable 
short book on “ Recent Advances m Tropical 
Medicine ” Here he gives a lucid account of the 
remarkable advances m the treatment of diseases by 
drugs The use of sodium or potassium antimony 
tartrate, for example, m the treatment of kala- 
azar, Oriental sore, and schistosomiasis is a triumph 
of modem therapy The rntroducticm of ‘ Bayer 
205 ’ and tiyparsamide for the cure of Afncan 
sleeping sickness, and emetine m the treatment 
of amoebic dysentery and hver abscess, has added 
potent preparations to the pharmacopoeia 

Rogers has demonstrated the value of hypertomo 
alkaline mjeotions m the treatment of cholera, and 
also has reported most interestmg results m cases of 
leprosy which have been treated with mjections of 
ohaulmoogra oil and its derivatives His results 
far surpass those given by any other treatment of 
this most dreaded of diseases 

In conclusion, attention must be directed to some 
very important researches recently made on yellow 
fever In 1901, Reed, Carrol, and Agramonte 
proved that the vector was Aides argenietu {Stego- 
mya faaoteUa) The organism remained unknown, 
but interest was revived m it in 1919 by Noguchi, 
who announced that the causal orgasJsm was a 
spirochffite {LepUuptra tcieroides) Other workers 
failed to confirm Noguchi, and a commission of the 
Rookefellmr foundation contmued researohes m 
West Africa Stokes, Noguchi, and Y oung lost their 
lives during these investigations, and recently the 
whole evidence pomts to the fact that the causal 
oigaobm is a filterable virus Great credit is due 
to Dr Sellards, of Harvard University, who brought 
to Englaiid in 1928 the fnaen virus from Dakar 
which enabled researches to be contmued m this 
oountty 


Hmdle, by applying the technique successfully 
used by Lardlaw and Dunkin in the protection erf 
dogs against dog distemper, has prepared vaocmes 
from the hver of yellow fever monkeys which 
absolutely protect monkeys against large doses of 
the virus Aragao (1928) has proved the viruses 
of Amenoa and the west coast of Africa to bo 
identical, and, further, has used the protective 
vaceme with apparently good results m a small 
epidemic m ^azil About three or four hundred 
people were vacemated, and none of those so 
treated caught yellow fever Evidence points to 
tihe important fact that by the use of vaceme the 
population can be protected absolutely from the 
ravages of an epidemic of yellow fever 

J G Thomso^ 


Historical Aspects of Science 
The Bases of Modem Setertee ByJ W N Sulhvan 
Pp x+246 (London Ernest Benn, Ltd , 1928 ) 
12s 6d net 

I T 18 , perhaps, not unnatural at a tune when 
science is developing at an unprecedented and 
somewhat embarrassing rate that the study of the 
history and philosophy of science should have fallen 
mto neglect When the new spaper is so interestmg, 
it IS not surprising that the historical treatise meets 
with less than its due share of attention It is 
unfortunately true that very few of our physios 
students of to day have any clear conception of 
the way m which their subject has been developed, 
and this neglect of the histoncal or, as some prefer 
to term it, the humamstio aspect of science is a 
weakness m science teaching which is bemg more 
and more generally recognised One of the diflS 
unities m introducing this desirable element mto 
our studies has undoubtedly been the absence of 
suitable books It is true that a few men of science 
have achieved the distmction of a biography, but 
it IS the history of science rather than the hves of 
men of science with which we wish to ooneem 
ourselves , it is the development of ideas, and not 
of men, which is our proper study , and of such 
histones there are very few in the English language 
It IS from this aspect that we welcome this very 
able and mterestmg volume from the pen of Mr 
J W N Sulhvan The title, “The Bases of 
Modem Soienoe,” is perhaps a httk misleading 
The book deals only with physical science, and 
tb^re are others (a fact which physioista are per- 
“haps a little prone to forget), and only about half 
of the book deals directly with what we call modem 
soienoe What Mr Sulhvan has done, and. done 
Bl 
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wbQ, is to giro us, without bewildering and on 
neoessary detaO, uid without the intaunon of ugly 
mathmnatioal formule, a history of the growth and 
development of physical science from the time of 
CopenucuB to the present day He has traced m 
a simple but adequate way the rise, decline, and 
fall of the different conceptions which have domin 
ated physics m that interval, and has attempted 
to make clear the often unspoken ideas and aims 
in the minds of those who formulated them 

Hihr Sulhvan has selected the material for his 
purpose well, and has marshalled it with skill 
Though the book is short in comparison with the 
vastness of its subject matter, the treatment is by 
no means superficial, and though it cannot be called 
light reading, it holds the attention and the im 
agination from beginning to end It is not likely 
that the more advanced physicist will find himself 
m agreement with all that the author puts forward 
There is apt to be more disagreement on the bases 
and aims of science than on its methods and results 
Some of the disagreement will be more verbal than 
real Mr Sullivan, for example, uses the term 
' mathematical ’ m a much broader sense than 
that to which we are accustomed, so broad, mdeed, 
that it allows him to describe Faraday as “ a 
mathematical gemus ” It is presumably m this 
wider sense that we must understand the word 
when he insists, as his main contention, that the 
aim of science is a mathematical descnption of the 
real world It is, however, immatenal whether we 
agree with the author or not He has written a 
book which will widen the outlook and deepen the 
interest of the new generation of science students, 
and one which they should certainly be advised to 
read. 

It IS only fair, m conclusion, to record that the 
author describes his book as “ an attempt to ex- 
pound the mam ideas of physical science m non 
technical language,” and that it is mtended for 
"mtelligent readers who have had no scientific 
training ” It is difficult to judge how closely such 
a reader will be able to follow Mr SuUivan’s argu- 
ment The language does not appear to be particu- 
larly different from that which a physicist would 
use in addressmg fellow physicists, if he were for- 
tunate enough to command Mr Sulhvan’s mastery 
of style Explanations are, however, given of the 
more unusual terms, and the nou-scientific reader 
who IS mterested in scientific thought might be 
vecy well advised to attempt this book. He may 
not find it easy, but it is unlikely that he will be 
aide toaoquixe my teal understanding of the matter 
on easiw terms. J A C 
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Ormnie Chemirtfy a Bnef Inlrodueiory Coww 

By Prof James Bryant Conant Pp x-t-291. 

(New York The MaomiUan Co , 1028 ) 10« 6d 
In his preface the author states that he wishes to 
find a stimulatmg approach to organic chemistry, 
and so has deliberately departed from the usual 
arrangement found m most orga^ text-books cff 
deabng first with methods m purification and 
analysu, and then with the paraffins, etc , m fact, 
he aaa defimtely omitted all practical details 
t^oughout the book, leaving these to be dealt with 
m a practical course The alcohols are chosen as 
a startmg-pomt, in view of their relationship to 
water, and from these there is a natural develop- 
ment of denved compounds 

The author has certainly succeeded m giving a 
really readable exposition of orgamc ohemis^ 
The book is not a mere coUectum of facts and 
formulae, but follows m a natural sequence from 
one compound to another, and though, as would be 
expected, it is by no means oompk^, it gives the 
mam facts about the simpler compounds of each 
senes 

Moreover, the author has brought his facts up- 
to-date Thus the preparation of methyl alcohol 
from water-gas is fairly fully desonbed, as is the 
use of butyl alcohol and its derivatives in the new 
mtro cellulose lacquers, whilst the cracking of 
petroleums and the use of ethylene from natural 
gas for the preparation of ethylene glycol are 
mentioned The only pomts not^ to be mcorrect 
are the statements that “ gun cotton is a com 
pletely nitrated cellulose ” and that “ smokeless 
powder is made by treatmg mm-cotton with alcohol 
and ether ” Otherwise the author has been 
successful in the difficult task of writing an inter 
estmg and at the same time accurate introduotion 
to organic chemistry J B H W 


Oraphxsche DarsteUung cfer Spektren von Atomen iind 
lonen mil etn, zwe% uni drei VakmeUktrontin 
Von Prof Dr W Grotnan (Struktur der 
Matene in Einzeldarstellungen, herausg^ben 
von M Bom und J Franck, Band 7 ) 'ftil 1 
Pp xui + 246 Teil 2 Pp x-^168 (Berlin 
Juhus Springer, 1028 ) 34 gold marks 
This is a really admirable uompamon volume to 
tables of the simpler spectra such as A Fowler’s or 
Paschen and Gotze’s It may be said to cover ti^ 
same j^und as Fowler’s book, for it deals on^ 
with the simpler spectra which exhibit singlet, 
doublet, or triplet terms, and not spectra of higher 
multiphcities, but it deals of course with many m(H« 
examples of such spectra taken from other atoms m 
higher stages of ionisation It deals with them, 
too, in the light of the general systemal^tion of 
spectra which we now possess, which allows of a 
confident handling of the material at every stage , 
The book dehb^tely sets out to exhibit gra^o. 
ally the structure of the speotra m aU their det^b, 
so far as this is possible The reenlting 163 figures 
are published in a volume separate from the text, 
and for many purposes they will be found quite 
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admirable It is obvious that a working speotoo- 
sooidst will require tables of wave-leng^, wave 
numbers, and terms as well as the best dii^ms, and 
it is much to be hoped that this book wm stimulate 
new editions of the olassioal tables we have men* 
tioned, extended to cover the same material as 
Prof Qrotnan’s diagrams The text gives an 
exoellent desonption of the simpler atomio spectra, 
their nature, ongm, and analysis, in complete detail 
I%ere is an especially admirable account of the 
finer details of ue spectra of hydrogen and hebum 
RHP 

The Amtncan Annval of Photography, 1920 Vol 
43 Edited by Prank R J^pne and £ J 
Wall Pp 240 + Adv 68 (Boi^n Amenoan 
Photographic Publishing Co , London Sands, 
Hunter and Co , Ltd , 1928 ) 7« 6rf 
This long established annual is no longer just 
another of the same sort, although it includes a 
hundred or more pictorial illustrations and about 
twenty articles on various subjects by about as 
many different authors The pictures molude a 
great vanety of types of subjects, some exoellent 
portraits and views, and a few that we can only 
refer to as grotesque Similarly, the articles range 
from the severely technical to the highly populM 
One of the special featiues is “ V^o’s wTio m 
Piotonal Photography, 1927-8 ” This is a list of 
the contributors to ^ty exhibitions practically all 
over the world, with the number of exmbitions that 
each has contributed to and his total number of 
prmts hung It mcludes similar lists for the two 
preceding years As each person’s address is mven, 
this unique feature will doubtless be ueenil to 
many 

Among the articles that call for special notice is 
Mr E J Wall’s “ Practical Digest of the Year’s 
Work m Photography ” His recent death remmds 
us that this 18 we last tune that we shall have the 
advantage of Mr Wall’s wide knowledge and his 
ability set forth the essence of the f«u)te m an 
mterestmg and readable form There iS also from 
his pen an article on the very early history of the 
daguerreotype process, “ prompt^ by the dis- 
covery of an eau'ly pamphlet wmle the bbrary of 
American Photography was being catalogued ” 
This appears to settle some matters as to priority, 
etc , that have been m dispute for many years 

The Journal Photographic Almanac and 

Photographer’s Daily Companion, with which ts 
incorporated The Tear Book of Photography and 
Amateatre' Chude and The Photographic Annual, 
1929 Edited by George E Brown Pp 800-t-63 
plates (London Henry Greenwood and Co , 
Ltd . 1929 ) 2s net 

Thb general appearanoe and arrangement of this 
annutu are well known Though not equal m size 
to tihe pre-Wor volumes, it is getting on in that 
dtteotimi The piotonal section, introduced a yew 
or two ago, is growing, and the jffiotogravare 
rqnoduotions are of the usual high quality In 
taming over the pages there are two matters that 
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force themselves upon one’s attention m connexion 
with the progress of photography First, the laige 
number of firms that make apparatus for genem 
kmematography, cameras, projectors, and supple- 
mentary items, and the large range of pnoes 
charged for them, from £5 up to £260 , secondly, 
that although plates and films are more sensitive 
than ever before, lensra are bemg made with lan^ 
and still lar^ apertures, even up to //I 6 The 
trend, therefore, contmues to be m the direction 
of shorter exposures, and the results that were 
surpnsing a few years ago have become common- 
place 

The contribution of the editor is on photography 
in connexion with crime and the cnminsl, and is 
illustrated with several mterestiim examples, many 
of which are of foreign origin The tecnnipal and 
histonoal details are arran^d m the same wajj^ae 
heretofore, and molude a list of tables ^ past 
“Almanacs” that are not mcluded in the presmit 
volume, with the dates when they last appeared 

Soviet Union Year Book, 1928 Compiled and 
edited by A A Santalov and Dr Louis Segal 

S p XXXI 4-687 (London George Allen and 
nwm, Ltd , 1928 ) 7a 6d net 
This year book, now m its fourth year of pubhea- 
tion, IS much enlarged, though planned on the 
same hnes as previously It opens with the con- 
stitution and foreign relations, and gives m full 
various decrees of the Soviet government The 
greater part of the book is devoted to the agri- 
culture, mmeral resources, foreign trade, and finance 
of the Union The section on foreign trade has 
been much expanded and now gives full details of 
imports from and exports to various countries 
'These figures should prove useful, smee they are 
not easily obtamable elsewhere Under the head- 
ing of education it is noted that the Soviet Umon 
claims to have 6122 teohnioal schools, 124 univer- 
sities, and 109 workers’ faculties There is also a 
long list of scientific institutes, the function of 
which IB to assist m the mdustnal development of ^ 
the country Two maps show mineral resources, 
and two others show the political divisions of the 
Umon The list of books is almost entirely con- 
fined to pubUcations m Russian 

Some Fundamental Problema of Cellular Phyawlogy 
By W J V Osterhout (The Thu^ William 
Thompson Sedgwick Momonal Lecture Pub- 
lished under the Aumioes of the Yale School of 
Mediome on the Foundation established in 
Memory of Dr William Chauncey Williams, of 
the Clw of 1822, Yale Medical ^hool, and of 
Dr William Cook Williams, of the Class of 1860, 
Yale Medical School) Pp vi-i-66 (New Haven, 
Conn Yale University rless , London Oxford 
University Press, 1927 ) 4« 6d net 
In this Sedgwick memorial lecture the author deals 
with the mechanism of oertam fundamental 
aoUvitiM of the cell, especially those djspendmg 
upon the existence of semi-penueable surlooes in 
tjM living state 
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Letters to the Editor. 

[The Editor dote not hold htmee^ reeponatble for 
optntone expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natubb No notice is taken 
of anonymous communications ] 

Knock RatlnS* of Pun Hydrocarbon* 

It m well known that different hydrooarbona, when 
used ae fuela for internal combustion engmee, poeseea 
different tendencies to detonate or knock, and one of 
the factors which decides the amount of knocking 
occurring is the ohemioal oompomtion of the h 3 idro- 
oarbon used In the course of a research on the 
chenucal analyses of gasolines and hydrocarbon 
mixtures generally, we have prepared pure samples 
of various hydrocarbons in fairly large quantities, 
being of the opuuon that trustworthy methods of 
analysia can only be evolved by this method These 
hydrocarbons have recently been exammed, through 
the kindness of the Anglo-Amenoan Oil Company, m 
an mtemal oombustion engine, with the view of deter 
mining their knock ratmgs, this being done m an 
attempt to correlate chenucal properties with engme 
perfonnances 

At the present time it is the commonly accepted 
idea that, of the four typical hydrocarbon groups, the 
aromatics possess the best anti knock values and 
paraffins the worst, olefines and naphthenes possessing 
intermediate figures of ment Some time ago Eglofl 
and Morrell (JJ EO , 18, 364 , 1926), using ^ta 
obtamed by Ricardo iltopire Motor Fuels Committee 
Report, 1924), descnbed a method for the ohemioal 
analysis of gasolmes which they claim is capable of 
indicating comparative anti knock values In this 
they assume, so far as anti knock properties are con 
oerned, that 6 per cent of unsaturateds or 4 per cent 
of naphthenes u equivalent to 1 per cent of toluoie . 
the paraffins being considered as knock mducers 
Egloff and Morrell have themselves pointed out the 
discrepancies of such a generalisation, and only advise 
this a^ytioal method tor the detemunation of knock 
ratings in the case of those fuels which have been 
shown by analysis and motor tests to give chock 
results {OH and Oas Journal, Jan 27, 1927) More 
recently, Eklgar (J I J! C ,19, 146 , 1927) has demon- 
strated that all paraffins must not be clamed as knock 
inducers, for 2 4 4 tnmethyl pentane, first described 
by hun, has anti-knock prop^ies eqmvalent to benzol 
(see also Boyd, OH and Oas Journal, Jan 27, 1927) 
Egloff and Morrell perforce based Uieir method upon 
the only data at that time available, and seeing that 
Ricardo found it impracticable to use chemically pure 
hydrocarbons, it is imperative that the factors chosen 
for converting the different senes into aromatic 
equivalents should afterwards be ontioised Stevens 
and Marley {J I EC , 19, 228 , 1927), working on the 
same subject, used pure samples of heptcme, methyl 
cyclohexane, hexylene, and toluene as representatives 
of the four typi<^ hydrocarbon groups, and showed 
that under their experimental coitions, 1 per cent 
of toluene was equivalent to 2 per cent of either 
hexylene or methyl cyclohexane m its abibty to 
suppress detonation It will be seen that these 
figures are not in agreement with those of Egloff and 
Morrell and Ricardo 

Appuently, the failure of chemical analyses to give 
oorr^tion with ragine performances is due to the 
toot that the various members of one oertaon general 
hydrocarbon olass. for example, olefinee or aromatics, 
do not possess the same knock ratiilim For example, 
toluMie is sli^Uy better than benzene, whereas 
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pseudo cumene has pro-knock tendmoioa (A«ro- 
noutieal Res Comm. Bep , No. 1019, 1926) , normal 
heptane is a very bad detonator, while Edgar's octane 
la a valuable anti knock 

While studyiim the unsaturateds present m motor 
fuels, we have ol^rved that the vanous members of 
this general class differ widely m their reactivities 
towards oxidising agents, and this gave us the idea 
that these hydrocarbons would possess widely different 
anti-knock values , this has hem shown to be the case 
These unsaturated hydrocarbons were each separately 
dissolved m a highly paraffinoid spint (sp g 0 7334 
at 16“ C , 72 7 per cent paraffins) which possessed 
exceptional tendency to knock The resulting blends 
were then matched with tetra ethyl lead dtssolved 
in the same spirit The engme used was fitted with 
the Boyd and Midgley bouncing pm apparatus for the 
determination of Imo^ng, and was run at a constant 
speed of 600 rev per mmute throughout the tests A 
20 per cent concentration of unaaturated hydrocarbon 
was mamtained in each of the synthetic mixtures 
I made 

The following results were obtamed 


20 per cent Cyclohexane >>10 o o 

Bwzene — 2 1 o c 

Cyelohexene -^2 4 oo 

Toluene n2 76 oo 


Tnmethyl ethylene • 4 6 ( 
Diamylene =>6 0 ( 

Diiiobutylene ~ 6 6 i 


ethyl fluid per 
gallon 


Owing to the difficulty of obtaining a sufficient 
amount of these hydrocarbons, it was not found 
possible to use synthetic mixtures contaiiung a greater 
concentration than 20 per cent of the above sub 
stances 

The diamylene was prepared by the piolymensation 
of tnmethyl ethylene and has the probable structure 
CH, CH, 

C,H, - i - c = c 

(Joubert and Noms, J A OJS , 49, 873 , 1927) As 
used. It bad a boiling ranm of 160° 160° C 
The diisobutylone has the structure 
CH, CH, 

CH.-f'j-CH^i 
in, in. 


(Butleroff, Chem Oentralbl , 2 , 1877 , Kondakow, 
J Prakt Chem , 69, 287 , 1899), and is the olefine 
corresponding to Edgar's octane 
The above results show that oyclohexene has anti- 
knock properties equivalent to benzene, while the 
others ore far more effective than benzene, especially 
diamylene and diisobutylene, which at a concentra- 
tion of 20 per cent are found to be equivalent to 37 6 
per cent and 40 per cent benzol respectively Tested 
od the same soale, 20 per cent of toluene was found 
to be equivalent to 22 6 per cent of benzol Thus it 
will be seen that aromatio hydrocarbons have lower 
knock ratings than the above unsaturateds 
Diisobutylene and diamylene offer certwn advan- 
tages as anti knock donee over benzoL Bmzol has 
a freezing point too hig^ ( - 14“ C ) for aviation pur- 
poses when used m an undiluted state, and a tiOjW 
petrol benzol mixture freezes at about - 20“ C t 
oonaequently, 60 per cent of benzol is about the 
greatest concentration permissible This hmits the 
Highest Useful Oompre^on Eatio (H.U.C R.) of an 
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Mro>engine to Mow 7 1 ; faonoe thora is • distinot 
loss of possible vSmeaay Dusobutylene or dismy* 
Isne, having batter anti Imook propeiiies than bansol, 
could peimit of a higher H U C Jl , and. moreover, 
blends of these hvdrooarbons would not be liable to 
heeae at high altitudes, both substanoee being hquld 
at - C. m an undiluted state Dusobutylme teay 
be oonvementljr prepared by ihe ixilymenBation of 
the isobutylene content of ‘ cracked ’ gases by means 
of sulphuno acid, while diamylene may be obtamed 
by the aunilar treataoMit of either tnmethyl ethylene 
or tertiarv amyl alcohol 

Smoe tnis work was completed it has been found 
that E P 268,131 covers the use of these two olefines, 
among others, as anti knock dopes, and describes 
them as being better than benaol for this purpose, but 
no comparative figures are quoted 

It is mteresting to note that of the olefines we have 
tested, those which are the more stable towards 
broroJne, sulphuric acid, potassium permanganate, 
and potassium bichromate, are the more effective in 
suppressing knocking A W Nash 

Donald A Howks 

Department of Oil En^eenng and Refimng, 
University of Birmmgham 


A Permeability Test with Radioactive Indicators 


Cebtaim investigators (see, for example, W J V 
Osterhout, “ Some Fundamental Proble^ in Cellular 
Physiology," 1927 , especially pages 30 48) believe 
that the protoplasm of the living cell is permeable only 
to undissooiatOT molecules but impermeable to ions 
It seemed possible to me to test this theory with the 
method of radioactive indicators ^ (Hevesy Paneth) 
The advanta^ of this method is that only very small 
amounts of we ions which enter the cell are neoessarv 
and that a very small concentration oan be detected 
Radioactive leM (thorium B) was used as an indicator 
for lead ions, and therefore lead nitrate was dissolved 
m sea water so as to make it 10'*-10'* M in respect to 
lead ions Cells of Valonta matrophyta were used 
smoe the large volume and the amount of sap available 
make the investigation easier, and since investigations 
of the permeability of this cell were oamed out by 
Osterhout and his ooltaborators 

To test whether or not the presence of lead causes 
any injury to the cell, the cells were placed m sea 
water with different amoimts of lead mtrate added, 
and for several months the behaviour of the cells 
observed The cells did not ohai^ m colour or 
rigidity, and were, according to Dr L R Blinks, who 
kept them in the same laboratory with other cells, m a 
normal state, judged from maorosoopio appearance 
For the permeability experiments, the cells were 
placed m sea water containing a known amount of lead 
nitrate and tbonum B After 20 or 30 hours the cells 
were tak^ out, washed off with inactive sea water, and 
dried on blotting paper. The sap was remov^, a 
oertam amount ^ 2-0 3 o o ) eva^rated in a watch 
glass, fund the radioactivity measured m an a<ray 
Meotroscope The activity of the same amount of 
the origmid solution and of the sea water in which 
the cells were kept was measured. In this way we 
ascertained bow much lead is absorbed by the cell 
wall and how much enters the vaouole In all experi- 
ments (14 cells) it was found that about 60 per cent 
of the lead ions present m the original solutions are 
Absorbed by the cell wall, but that practioally no lead 


- Tbst Is to dstsnslos tbs unoniit of lens pntsnt, of s oertola Und, 
br th« detecmtssttoii of tbs tsdlosottrs liot^ mixtd vlth ^si. ! 
ft ohsmtal ispftiftttMi of Isetopts k hapoiribls, tbs cbsngs tai 
of y tnSgths Isotoms is tbs Indtostot «w abftiigss&jUis | 


enters the vaouole ' The same experiments were 
oarried out with cells which had been kept m sea 
watw plus lesid nitrate for four months AuKt m this 
case no lead could be found in the vaouole 

One may conclude that idl the lead which du- 
appears from the sea water is adsorbed by the cell 
wall or the protoplasm forming an insoluble compound 
which cannot enter the vacuole In this case one 
would expect that m dead cells also the lead wotild be 
fixed at the cell walls and therefore cannot be found in 
the sap Expenmenta with three dead cells have 
shown that les^ does enter a dead cell It is apparentlv 
fixed there to small particles of orgiMo matter wbion 
are to be found always m dead cells Therefore it 
cannot diffuse back into the surrounding sea water 
and an apparent concentration of lead m the dead oells 
takes place 

It Was interesting to see whether radium emanation, 
bemg a rare gas, would enter the cells, as one would 
expect from the theory Small capillaries (U mm 
long), filled with radium emanation (about 0 01 nnji ), 
were broken under the sea water containing %e Mils 
to be tested It was foimd that already atwt one 
hour the sap is approximately as active as the 
surrounding sea water ( 16 cells were investigated) 
After every expenment, Dr L R Blinks examined 
the macroscopic appearance of the oells and tested the 
sap for sulphate ions (The presence of sulphate ions 
would mdioate a severe injury ) Part of the sap m 
our lead experiments and the sap of every smgle m 
the experiments with radium emanation was tested 
m this way Injury was found m one cell out of a total 
of three, exposM for 20 hours m radium Mnanation, 
and traces of sulphate ions m two oases out of twelve, 
after I to 2 hours exposure m radium emanation One 
cell that had been m lead mtrate for four months was 
soft, but did not give any sulphate reaction and did not 
show any sign of mjury in our test 
Sumrnary — Using radioactive indicators for testing 
the permeamhty of single cells of VaUmia maorophyta, it 
was found that lead ions do not enter the sap of the 
hvmg cell even if the oells are kept for several months 
in leM nitrate solution Lead ions enter readily the 
sap of dead oells Radium emanation, being a rare 
gas, 18 already after one hour distributed evenly 
between the cell sap of living cells and the surrounding 
sea water 

This investigation was oarried out m the sprmg of 
1927 during our stay at the Rockefeller Institute for 
Medioal Research, New York City, and we are in- 
debted to the International Education Board who 
made our stay at the Rockefeller Institute possible 
Kabl Laek Hobovitz 

Physios Department, 

Purdue University, 

Indiana 


Molecular Constants of Hydrogen 


One of us recently published a table of constants for 
the neutral hydiegen molecule {Proc Nat Acad See , 
14, 12, 1928) Ine most uncertain quantaty m that 
table was the value of the moment of inertia for the 
' S ’ level The value given (1 99 x 10'**) M based on 
Hon’s very doubtful mterpretation of Witmer’s band 
progression We have now photognqihed 

the entire B A system in the second order of a ten-foot 
vacuum speotrog^ph, designed by Prof J J Hopfi^d 


• A Use* ot ftofiTlty wbkdi wm* found tvioe Immedifttcly «ft«t drrlos 
IsdnetotnoMefUi^ttm-C T)ilsin»)r)>ftv*eateredtbeedIliilaiil«lorB, 
bet liiuie thoilam-0 Is pmMil only In sD ftxtreintly smsll oqaeenUsfion, 
thb b not Qontndlotory to sny otter •xpartiMot on permaiuriliqr Budi 
ft naallBinnBt posy pMitblyftl(0«nt«r In otter i)aMft,bDt«oBM not be 
deteetedOatteolhnhftad thorlsm-0 Miovi in moM utattam • 
onnibooUaldnl tefanviMr sod my lure antand tte otU In form et nn 
iK«iwKUt^«£ipl^ 
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aad oonatnicted in the shop of tbia Ubomtorr The 
new pUtee show oleerly that the band* the B-A 
oystem, onginally analysed by Didie aad Hopfleld, 
oonsist of B and P branohea only, in oontmat to Hon’a 
aaaumption of an Jf branch pw oomoideiit P aad Q 
branohea On this new interpretation a ocnnplete 
venfioation of the combination pnndple has been 
obtamed. The lines show oleaiiy the alternating 
intensity to be expected for a symmetnoal molecule 

While this work was m progress there appeared an 
article by Kemble and Guillemm (Proo Nat Aead 
Set , 14, 782 , 1928), m which they conclude, on theo 
retioal grounds, that the B A bands must oonaiat of 
B and P branches only Using the published data of 
Dieke and Hopfield (PAys Pec . 80, 400 , 1927) and of 
Witmer (PAys Bev , 28, 1223 , 1026), they then calcu- 
lated, on this mterpretation, a moment of inertia for the 
B level of 1 81 x 10‘“ Because of the incompleteness 
and relative inaccuracy of the data, no great accuracy 
IS to be expected for this value 

Our own data are far more complete and accurate, 
the hues having been measured directly against first 
order iron standards The spacing of the rotational 
levels (values of ^F) for the band progression B# >4, 
fulfils accurately the expected relationa between the 
vibrational and rotational energy constants Hence 
it IS possible to obtain a veiy trustworthy value of the 
moment of inertia Usmg the best analytic method 
now known, we obtain on the basis of the old quEmtum 
mechanics, for the zero vibrational level of the B 
State, B, «a 19 40 1; 0 04, givmg with the usual con 
stants, /(sa (1 428± 0 003) X 10'" gm cm * The rota 
tional enei^ is given by B,Am* + D^m* + , with 

m a half mteger to withm about 0 006 In obtammg 
the calculated value of DJ e - 4B, '/«,*) used 
* 1 , = 1830 cm derived by us mim the recent accurate 
data of Richardson and Davidson (Katubb, 181, 
1018 , 1928), in place of the value 1326 even m the 
table previously mentioned Analysis of the higher 
vibrational levels of the B state is m progress 

H H Hyuan 
R T Bibos 

University of Cahfomia, 

Jan 1 


Homing of an Owl 

Thb following autb^itio case of the homing of an 
owl IS of general mterest m connexion with the fascm- 
ating, but often very baffling, probl^ of how animals 
find their w^ about 

A pair of Caiie bcum owls {Stnx flammea maculata 
Brehin ) had taken up their abode m the roof of the 
verandah of the homestead of Mr F C Pope Ellis m 
Katal (Ashburton, altitude 2302 ft ), and one of the 
fiedglings was reai^ by hand One of the wings was 
afterwards partially ohpped, and this prevents any 
great power of flight Ine bird was free, but was quite 
tame , it was fed regularly by hand and never appecued 
to go far from the homestead With the obppM wing 
tihe bird was unable to fly more than about fifty yards 
without alighting, and it was never seen to fly to any 
smreoiable height in the air It retired at will to a 
abettering box provided for it 

At the age of seven months the owl was taken (Deo 
8, 1928, at 0 A H ) m a dosed box by motor oar to 
another farmstead (Cotswold, altitude 4807 ft ) which 
is distant about sixty miles from the first mentioned 
farm. In its new quarters the bird ranained for four 
days and then dksjmeared. £<igfatd%8later,at6Aif , 
it was found in Ha shelter at its origii^ home and m a 
peifeot^ placid eondition 
Tlmsln flij^t days the young bird, tritb weak powers 
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of fii^t owing to its out wing, travelled sixty milaa 
over hilly and ntuoh broken country, inoluding both 
bush and veld How did the bird find its way 
back T 

We cannot invoke racial memory as m the ease of a 
fixed annual migration to a distant land Apparently 
the only other alternatives are (1) that in its onsnnal 
home i^ bird had acquired a geneial knowledge of the 
major distant featuros of the landscape and was led 
back by such clues, or (2) that it was oonduoted baek 
by oertam orientating influences, the nature of which 
we can only dimly surmise 

The tendency at the present time is to deny the 
existence of these obsoiure directing mfluenoee in the 
homing of animals . and m the case of pigeons, bees, 
etc , It seems to be experimentally proved that the 
abihty to return depends mainly on the recognition 
of clues m the Biuroundings which show ihe way 
home 

The existence of recondite influences which are cap- 
able of direotmg movement is, however, evidenced by 
the assembhng of male moths around the female, and 
it 18 extremely probable that the meeting of the sexes 
m many animals is largely affected b^y analogous 
influences Ebmbist Wabbbk 

Natal Museum, 

Pietermaritzburg 


Anomalous Magnetic Rotation of Excited Neon 

In a paper on the anomalous magnetic rotation m 
excited neon (PAys Bev ,88, 681 , 1928), I published 
values of the disperaion constants detenmned from the 
anomalous rotation which were erroneous Due to 
the omission of the factor r/180 from the numerical 
part of equ (4) of that paper, the values of the die- 
pennon constants gpven are much larger than they 
should be If this factor is moluded, the values so 
found are considerably smaller than those of Ko^er- 
man and Ladenburg, instead of much larger This 
result IB also more m accordance with what one might 
expect from their work on the effect of the different 
conditions of excitation on the anomalous dispersion. 
The pressure m the tube and the exciting current used 
by me were both such as to give results considerably 
below the maximum, whereas the values of Kopfennan 
and Ladenburg are saturation values 

The corrected values for each wave-length are 
given below m the second column, in comparison with 
those of Kopferman and Ladenburg m the third 
column 


6266 

6632 

6163 

6606 

6382 

6096 

6074 


6143 

6334 

60U 

8217 


0 66x10“ 2 16x10“ 

0'34 1 36 

0 31 1 32 

0 75x10“ 3 38x10“ 

0 60 8 46 

0 44 2 16 

0 29 1 40 

0 22 0 9 

0 24 -0 6 

3 06 X 10“ 7 26 X 10“ 


0 34 
0 86 
0 28 


Drexel Institute, 
Philadelphia, U S A. 
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Tte kunu Kflect with Hydroddorlc AcM Om 
ttM ' MlMlng UfM.' 


I BAVX obt*ined lined of modified wave length by 
the exultation of hydroohlono aoid gee at atmospheric 
pressure, by the bght of a glass C^per Hewitt lamp 
about five feet in length, placed parallel to and m 
oontaot with the tube containing the HCl, the whole 
being completely surrounded bv a oylindnoal reflector 
of very highly polished aluminium, which w«s in con- 
tact with the two glass tubes Under these condi 
tions the temperature of the gas was about 100° C , 
as indicated by a thermometer mtroduoed into the 
metal oybnder 

With an exposure of only twenty-four hours, and 
a Hilger constant deviation spectroscope, I obtiuned 
a very sharp and distmct line neariy midway between 
the marouiy Imes 43S8 and 4910 It was abnost m 
ooincidence with the argon Ime 4079 (used as a com 
parison spectrum) Considering this line as excited 
by the merouiy line 4040, the frequwicy difference 
between the exciting hne and the modified hne 
(A = 4581) oorresponds to the frequency in the infra 
red which would represent a line at 3 47 /i, sJmost 
exsKitly the centre of the vibration rotatmn band 
The hne thus appears to be the so called ‘ missing 
hue,’ corresponding to a vibration transition un- 
aooompcmied by change of rotation, which does not 
appw m the absorption spectrum of the gas 

Ihe first photomph wKioh 1 obtained showed a 
double Ime, namely, the ‘missing Ime’ and the first 
vibration rotation line next to it In this case the 
tubes were not completely surrounded by reflectors 
and the temperature was lower , the tube mav also 
have contained some air and a trace of moisture 
This point IS imder investigation In my last photo 
graph, I find also six Imes immediately on the long 
wave length side of 4358, but have not yet determmed 
whether they represent a part of the infra red band 
or are due to interference produced by the thin glass 
of the bulb As they appear on one side only of 4808, 
I feel sure that they are real R W Wood 

Magnetic Properties in Relatioa to Chemical 
Gonadtatlon. 

I» the recent letter by Prof Lowry and Mr Gilbert 
(Natubh, Jan 18, p 80) some mteresting points sue 
dealt wiUi ooncemmg the evidence afiforded by mag- 
netic data as to the chemical constitution of vanous 
compounds The authors note that the fact that 
oupno sulphide, CuS, is diamagnetic suggests that 
this oompoimd must be a cuprous compound with a 
double moleonie rather than a oupno salt as previously 
supposed They sdso mention that X-ray smalysis 
has ibown that iron pyntea must be a ferrous dii^- 
phide, Fe^ 8 

Magnetic measurements can funush further m 
formation as to the chemical constitution of the latter 
oompoimd. The magnetic properties of the cubic 
caystals of the type represent^ by iron pyntes, FeS., 
ooWrite, CoAsS, etc , were recently mveatigatea 
The case of iron pyntea may be taken as typical 
It was found that after allowing for the diamagnetio 
properties of the sulphur atoms, the iron atom pos- 
sess a smaU residual positive magnetic moment, 
and the ausoeptibihty was independent of the tem- 
perature Theee propertiee are in agreement with 
what would be expected for a twofold oo ordination 
oompocond of /srrous iron, but are quite diSerent from 
thoae of nmple ferrous salts The Fe*^ ion in Iron 
pyntes must therefore have a constitution correspond- 
mg to that of the iron atom in, say, potassium 
ferto ey aaide, and not to tiiat of the iron atom in. say, 
femnis sutihate 
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We must therefore classify these minerals, of which 
iron pyntes is typical, as co-ordination compounds 
Incidentally, their properties are in agreement with 
Cabrera’s scheme for the relation between constitution 
and magnetic properties m oo-ordmation oompounda, 
but the above ooncliisionB are independent of the view 
taken as to the ammgement of the electrons m such 
compounds L C Jaoksok 

The University, Bnatol 


Energies of Dlasoclatlon of Cadmium antt 

Zinc Molecules ^ ^ 

Tot 2288 iVS-2^P) absorption line of oa(&um 
broadens symmetncally with pressure imtil it reaches 
a sharp limit at the 2212 cadmium absorption band, but 
reaches no definite limit on the long wave-length side. 
In the eleotrodeless discharge m cadmium vapour, 
the 2288 hne is surrounded by a oontmuous spectrum 
corresponding to the broad band found in al^rption, 
but the limiting band at 2212 does not appear 
These facta can be correlated with a pair of potential 
energy curves for the oadmium molecule, and from these 
ourvee the energy of dissociation of Cd, can be found 
The limiting band at 2212 is correlated with the 
transition of an electron from the non-vibrating 
‘ grund ’ state of Cd, to the 2ip level of the cadmium 
atom , that is, to the limit of the vibrational levels of 
the excited molecule The transition from the limit 
of the vibrational levels of the normal state to the 
limit of the vibrational levels of the excited molecule 
IS an atomic transition which in the present case is 
VS - 2*P (A2288) Therefore the difference in energy 
between the limiting band at 2212 and the atomic hne 
at 2288 gives the energy of dissociation of the normal 
Cd, molecule This equals 0 200 volt for Cd, and 
0 240 volt for Zn, 

The full report of this work, which was done m 
Palmer Laboratory, Pnnoeton Umversity, will appear 
in the PhUoBophtcal Maganne 

J Q WlNANS 

(U 8 National Research Fellow) 
Umversity of Qdttingen 


Piles of Pebbles on Beaches 
In a letter pubhshed m Natdot of Deo 1, a 
oorrespondent direoto attention to the ooourronoe of 
regularly spaced groups of pebbles along a beach m 
the New Hebrides, separated by patches of sand 
devoid of pebbles I may say that a similar oocurrenoe 
is frequently to be observed on the beach m Bourne- 
mouth Bay to the west of Alum Chme, where the 
piles of stones collect at distances of frcm 10 to 26 
yards between centres, to a height of one or two feet, 
and appear to oontam all sises mdisonmmately between 
and4in The regularity of the spacing along the 
water’s edge can be well obse^ed from the cuffs above 
The action of the tides and wind in this part m 
such as to cause frequmt changes in the nature of the 
beach, both m position of normm high-water mark and 
in the slops of the be«oh, and the ocoorreDoe of the 
regular spaoings is therefore apparently bemhazard 
It might be suggested that when uie slope of the 
beach bears a certain relation to the mean distance 
between waves, to the angle of moidence, and to the 
mean quantity of water in eaoh wave, then the time 
of return of each exhausted wave may be in agreement 
with, or bear some integpcal relation to, the tune 
interval between waves It would then seem possible 
for a regular condition to ansa which might cause the 
observed facts R M Cdaot 

Hunidpsl Cofttge, Bournemouth 
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Einitein's Fidd-Theory ^ 


By Plrof A 8 Edduiotoh, F R S 


T he new ' Unified Field Theory ’ of Ehutem 
is contained in two papers amounting alto- 
gether to eleven pages in the ]wrlm SttxungabencMe, 
17, 1928, and l, 1029 There is an intermediate 
pajper which does not oonoem us, smoe it follows 
a une of development now abandoned For the 
present, atanyrate, anon-mathematioal explanation 
is out of the question, and in any case would miss 
the main purpose of the theory, which is to weld a 
number of laws into a mathematical expression 
of formal simpboity We are ohiefiy mterested m 
how it compares, both as to method and results, 
with the existmg field theories which have had 
some measure of success 

Each attempt to unify gravitation and electro- 
magnetism has been associated with what may 
be called an ‘illustrative’ geometry or world 
^metry A qualifymg adjective is necessary, 
Moavuie I think it is now common ground that the 
actual geometry (obeyed by measured lengths, 
Migles, etc ) is Riemannian Einstein’s world 
l^eom^iry may be bnefiy described as a geometry 
m which there are paraUds but not paraJldogratM 
Thus he admits the existence, even at great dis 
tances, of a Ime CD equal and parallel to AB , but 
the line through B parallel to AC fails to cut CD 
(We are dealing with at least three dimensions, 
so that lines are not necessanly coplanar ) The 
geometncal idea of an abortive parallelogram, 
which fails to close up at its fourth comer, does not 
oar^ us very far, and it is necessary to proceed 
analytically The following is a modified and 
shortened version which, I think, is equivalent to 
the original analysis 

We take a general system of co ordinates with 
a Biemanman metric given by g^„ and also m each 
small region a local system of co-ordinates which 
are orthogonal and have a Euchdean metno so that 
These systems are connected by vector 
transformation formulae 


dx^ - hj^dx', dx\ - h/dx^ ( la, h) 

The coefficients h are functions of the co-ordinates, 
and the symbol denotes a different (but related) set 
of functions according as the Qreek or Latin suffix 
IS uppermost It is not supposed that {lb) is 
mtegrable, that is to say, the co ordinates x’, are 
not determinate, but omy their difierentsals dx'. 
By the law of tensor transformation 

«• A/h/ji'** - A/Aj'S* = A/A/ (2) 

Also, if we displace a vector A'* so that its com 
ponents m local co ordinates are constant, that is, 
n0A'*/2x,-O, we have 


aA.-* 


Si; 




by using the transformation law of contravariant 
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vectors (1) This result is written 

^ + rM-o, (8) 

with C,- -A/(0A.*‘/ax,) ( 4 ) 

As already stated, Ematem’s geometry admits 
that up to any distance there can exist equal and 
parallel vectors, or (to use a less arbitrary desom- 
tion) vectors in one to one correspondence The 
purpose of the local co-ordinates is to mdicate this 
correspondence directly, the components A'* of 
two such vectors having equal values Equation 
(3) then indicates how to move a vector about m 
space without varying A'*, and therefore remammg 
equal and parallel to itself Einstein’s geometry 
postulates that the parallehsm is unique and mde- 
pendent of the route of transfer , accordingly (3) 
must be mtegrable 

The generu idea is that the nature of the field 
can be completely descnbed by specifymg the values 
of the 16 quantities A^ at every pomt Such a 
description is more comprehensive than if the 10 
quantities required to define the gravitational 
field are specified, so that it is able to embrace the 
electromagnetic field m addition The gravita- 
tional field IS determmed immediately from the 
A’s by (2) , they also furnish the quantities F by (4) 
Einstein sets •vlt, - F,,, and identifies the elec- 
tromagnetic potentials with the four (luantities A% 

We are now m a position to see the manner in 
which the present theory deviates from existmg 
unified field-theones I make the companson with 
the affine field-theory which 1 gave m 1921 , * it 
was used by Emstem m 1923 as the basis of one of 
his former researches on this problem The afSne 
theory also rests on equation (3), but does not 
bmit F to the special form (4) , on the other hand, 
it makes the hmitation — FJ,, which is by no 
means imphed by (4) 

The complete contrast of the two theories which 
have equation (3) in common is rather remarkable 

( 1) Li Einst^’s theory equation (3) is mtegrable , 
m the afiine theory it is essential that it should be 
non mtegrable 

(2) In the affine theory I'j; = FJ,, m Einstein’s 
theory it is essential that they should be unequal 

(3) The curvature tensor {*Bl„) which pro- 
vides all the gravitational and electncal mid- 
variables on the affine theory, vankhea identically 
m Einstein’s ^metry , the expression AJ, which 
provides all the gravitational and electrical field- 
vanables on Einstem’s theory, vanishes identically 
m affine geometry 

It has of course been realised that an exten- 
sion of affine geometry with non-vanishing Af, is 
possible This has been developed mathematioally 
by Schouten and others, but no particular phjnMbkl 
apphoation has resulted The f^ is that such an 
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•yftl^oaMoyidegfMr more vuiablee 

pidoist oMi utilise Eiwtein’s develop- 
ment is more promismg, since boldly aooom- 
paniea this extension with a restriotiofi , and room 
is made for the new variables by sweeping away old 
ones Moreover, he renders hisrestn^on plausible 
bv puttmg it m the form of a geometrical postulate 
of distant-paralleliam 

It will thus be seen that Einstein makes a stniung 
new departure , the rest of the development may 
be briefly summansed The oondition for in 
tegrability of (3), namely, the vanishing of the 
curvature tensor, leads to two important identities 
satisfied by the Af, This rather raises an ex 
peotation m the reader's mmd that the field laws 
are about to appear as identities , but this is not 
fulfilled A field law of simple form is duly 
announced, looking mdeed so much like one of the 
identities that it requires a careful inspection of 
the suffixes to see the distmction Hero I would 
venture on a ontioism Can any theory which 
requires field laws other than identities give real 
satisfaction ? To introduce a field law limiting 
the geometrical possibilities is a confession that the 
initial geometry was too wide The ideal should 
surely be either to start with a geometry which 
precisely fits the phenomena so that it needs no 
supplementary field laws, or to start with the most 
unrestneted geometry and treat every limitation as 
a field law 

The consequences of the field law are worked out 
only to a first approximation and therefore some 
of the questions we should wish to put remain un 
answer^ “ A fuller investigation will have to 
show whether a Riomann-metnc in conjunction 


with distant-parallelism actually gives an adequate 
oonoeption of the physical qualities of space 
According to this research it is not improbable ” 
In any compiurison of these theonee it should be 
borne m mmd that what is being given is a graphical 
representation bound by no particular rules To 
say that Einstein’s or Weyl’s or Eddington’s 
illustrative geometry is the only n^ht one would be 
like saying that a graph of a moving particle with 
time and space as oo orebnates is right but a graph 
with velocity and curvature as oo ordinat^ is 
wrong World geometry is very hke other graphg , 
if wimly chosen it may exhibit or suggest i^tion- 
ships, provide useful nomenclature, and generally 
assist the mmd m orderly thought More hazard- 
ously it may be supposed to shadow the structure 
of the substratum of physical phenomena I do 
not think Einstein has this last aspect in mmd, or 
he would have stressed the vanishing of the curva- 
ture tensor (which might be visualised as a structural 
attribute of the »ther) rather than the formal 
property of distant parallebsm I take it that he 
commends his graph to our notice as a means of 
exhibitmg m its simplest form the mutual inter- 
dependence of gravitational and electrical quanti- 
ties For my own part I cannot readily give up 
the affine picture, where gravitational and electrical 
quantities supplement one another as bolongmg 
respectively to the sy mmetnea) and antisymmctnoid 
features of world measurement , it is difficult to 
irasgme a neater kind of dovetailing Perhaps 
one who believes that Weyl’s theory and its affine 
generalisation afiord considerable enlightenment, 
may be excused for doubting whether the new theory 
I offers sufficient inducement to make an exchange 


Human Speech^ 

Su: Riohabd Paobt, Bart 


H uman speech — which IB practised by all races 
of mankind — is a rough combmation of two 
separate arte, namely, phonation, due to the reed 
hke action of the vocal cords, and articulation, due 
to the vanoua movements of the jaw, bps, tongue, 
soft j^late, epiglottis, and false vocal cords Phona 
tion IS the language of the emotions, while articula- 
tion is the lonwage of the mmd — phonation being, 
as Darwin realised, the older art 
The mechanism of the vocal cords may be very 
simply imitated by cutting a longitudmal aht about 
3 cm long m an mdiarubber tube of, say, 1 cm 
internal diameter If the tube be stopped at about 
5 cm from the sht, and air be blown m at the 
other end, the air passing through the sht may be 
set m vitmtion so as to produce a musical note 
The conditions Iot this effect are most easily ob- 
tiuned by adjusting the resonance (d the air inside 
'Ifae tube adjoining the sht-— by varying the poeation 
# a oonatnotion or partial stop ap^ed between 
iM^alit and the air supply At any poeition at 
‘ donation ’ occurs imder nori^oonditionB 
m, a musical range of about six or seven 
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semitones can be obtained by varyuig the tension 
of the slit portion of the tube, the note rising as 
the tube is stretched As the resonating length is 
shortened (so as to raise the resonant pitch) the 
musical range is transposed to a higher key, the 
range of transposition m the present experiment 
being also about seven semitones 

It IS suggested that the so called ' registers ' of 
the human voice are due to a similar set of condi- 
tions, and that the changes of resonance are pro- 
duced by variation of the size and shape of the 
cavity into which the vocal cords ‘ dehver,’ namely, 
that made by the false vocal cords and other 
movable parts of the pharynx At each setting of 
this cavity a new range of notes is then obtained, 
depending (Hi the tension and thickness of the vocal 
cords 

The bps of a trumpeter behave m a very similar 
way, but the resonance changes, if any, must then 
be made (as m the rubber- tube model) m the 
passage bemnd the reed instead of m the cavity 
mto which it delivers, as m the case of the vooal 
ccurds 

The lungs, besides functioning as beUows, are a 
very efficient sound absorber, the branching $it 
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passages and air cells acting like a shelving beach 
towards waves of the sea, to convert the sound 
waves that pass down the windpipe into heat 
In whispered speech we have articulation without 
phonation WhisTOred speech, therefore, lacks the 
emotional range of voiced speech All the English 
speech sounds can be rendered in a whisper, and 
it apmars that the real distinction between the 
so called voiced and unvoiced consonants, such as 
b and p, t; and /, dh and th, z and s, etc , is due 
to the action of the false vocal cords 

The action may be illustrated by a model in 
which the vocal cords are shaped in plastioene, as 
if m an open (whispering) position, anu dehver their 
air jet mto a rubber tube 2 6 cm m diameter, 
which acts as the pharjmx of a vowel soundmg 
tube If, while air is supplied to the model, its 
mouth IS alternately obstructed and released by 
hand, a whispered p is heard when the pharynx 
tube 18 uncompressed, but the sound is changed to 
a whispered 6 if the pharynx tube is oompreMed so 
as to form a oonstnction at 2 to 3 cm m front 
of the fixed vocal cords These conclusions have 
been confirmed by direct observations made m 
America by Prof Oscar Russell, of Ohio Umvereity 
Another recently observed action of the pharynx 
IS its production of the high pitched resonances — of 
the order of 2600 3000~ — which I have observed by 
ear m the case of certam of my own vowel sounds, 
and which have also been disclosed by instru 
mental methods at the Bell Telephone Laboratory 
in New York That these resonances (m my own 
case) are pharyngeal, is shown by the fact that they 
can be lowered in pitch by five or six semitones 
by external (transverse) pressure on the throat 
immediately above ' Adam’s apple ’ They cannot 
be consciously varied without external aid It is 
evident that the pharynx plays a very large part 
m the process of articulation in modem speech 
Originally, it is suggested, articulation was evolved 
as a speciaui^ form of pantomimic body gesture, 
by wmoh pnmitive man, like his ammal imations, 
was accustomed to explain himself to his fellows 
Darwm, m “ The Expression of the Emotions,” 
pomted out that there is, m man, a natural sym 
pathy of movement between the human jaw and 
tongue and the human hand, so that children 
learning to write are seen to twist about their 
tongues as their fingers move ‘ m a ndioulous 
fashion ’ As primitive man pantomimed with his 
han^ and body generally, fais tongue took part in 
the game without his bemg aware of the fact, and 
thus it developed a pantomimic technique of its 
own When the pantomimist wished to direct 
attention to his actions, he made gruntmg or blow- 
ing noises, and the (unconscious) movements of his 
tongue then modified the air flow and the acoustic 
resonances of the vocal cavities through which the 
air past^ In this way the boddy pantomimio 
code became associated with an acoustic code, 
which derveloped mto speech 
lie various tongue gestures were necessarily 
simpler and fewer m number than the ooirespona 
log hand gestures, smce (as would be found by 
expedenoe) lateral moveipmits of tongue, lips, and 
No 3096, VoL 1233 


mw do not appreciably alter the vocal rescmanoes 
The movements of articulation are therefore prac- 
tically limited to two dimensions, whereas the 
hand and body gratures work m three It follows 
that m human speech a particular gesture of articu- 
lation may represent several onmnally difiterent 
body gestures — m other words, that speech was 
always more ambiguous than the pantomumo sign 
language 

The original pantomime and speech of primitive 
man may be conceived as analogous to the bodily 
pantomime which is naturally developed by deaf 
mutes, and by which a deaf mute of one country 
can without difficulty make himself understood by 
one of another country, of whose wntten and 
spoken language he is wholly ignorant Just as 
various communities of deaf-mutes naturally evolve 
new signs and conventions of their own — which 
other deaf mutes cannot understand until they have 
especially learnt them — so the tribes of primitive 
men may be imagmed to have evolved local words, 
idioms, and conventions from which the various 
language groups of the world were developed 

The theory that speech is due to mouth panto 
mime was, I beheve, first enunciated by Dr J Rae, 
of Honolulu, m The Pdyneetan newspaper for 1862, 
but Socrates, according to Plato m the Cratylus, 
came very near the same idea , Dr A R Wallace, 
writing m 1896 m The Fortmghtiy Renew (No 64), 
also put forward the theory that mouth panto 
mime constituted a “ fundamental prmciple which 
has always been at work, both in the ongin and m 
the successive modifications of human speech ” 

The evidence which has now been accumulated 
seems to justify a more serious consideration than 
has yet b^n given to the theory Thus it appears, 
on expenmental grounds, that in listenmg to 
speech our ears are not pnmarily interested m the 
sounds themselves, but rather m the evidence which 
the sounds afford as to the jxistures or gestures of 
the tongue and other organs of articulation The 
focihty with which the deaf may be taught to 
understand speech by ‘ hp reading,’ la spite of the 
very hmited information which sight alone can 
afford as to the movements going on inside the 
mouth and throat, pomts m the same direction 
Children, when mventing words of their own, very 
commonly employ a form of mouth pantomime — 
thus, of 18 such words mentioned by Prof 0 
Jespersen at p 162 of his book on ‘ Language,” 
12 appear to be pantomimic for example, 
fu wE — soap — a gesture of blowing away soapsuds , 
ds detsh » horse — a galloping gesture made with the 
ton^e 

Grown-up people occasionally do the same — as 
witness the invention of the word ‘ blimp ’ to 
denote the small podgy dirigible balloons which 
were developed during the War The word is 
produced by a small mouth gesture (producing the 
sound 61) followed by the ‘ podgy ^ gesture tnp^ 
with an mtermediate upward mck of the tongue, I 
(as if to suggest an attachment to t^ nud^ of 
the ‘ bimp ’), which completes the word — ‘ blimp ‘ 

Arguments of this kind seem at first sight fan- 
tastic, but it must be remembered that in the 
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evolution of speech we axe dealing witii a product 
of man’s snboimsoious mind — “ suw stnfi as dreams 
are made of " — and that it is no more strange that 
our speech symbolism should be fanciful thw that 
our c&eams should be so For flights of fancy we 
come mto life fully fledged — but we moult early or 
are plucked m the course of our education, and we 
come to despise the arts of imaginative flight at 
which our distant ancestors were such adepts 
There are other ways of testing the theory We 
may mvent ‘ synthetic ’ words by makmg (con 
soiously) a pantomimic gesture with our tongue, or 
tongue and lips, and convert it into speech by 
grunting as we make the ^ture Of 10 such 
words, 18 were identified by Dr Neville Whymant 
as actually occumng with the same meamng, and 
m the same or a phonetically alhed form, m Poly 
nesian, early Japanese, Inao Chmese, or relat^ 
languages Thus, the tongue symbolising to 
dance up and down to and fro ” jproducm the 
synthetic word U h (lee-law) Dr Whymant cited 
the Indo Chinese words ‘ h lo ’ and ‘ li lu,’ meanmg 
to dance , Prof Louis Gray, of Columbia, cites the 
Sanscnt word ' iila,’ meamng game or enjoyment 
to these I would add the English word lulla by,’ 
meaning to ‘ dance (a child) up and down, to and 
fro ’ in order to put it to sleep 
It IS evident that if the pantomimic theory is 
true, it should appear (more or less) m all Ian 
guages a prehmmary study has therefore been 
made of several ‘ unrelated ’ language groups, 
namely, Indo European, archaic Chmese, Sumerian 
(as written at Ur of the Chaldees), Semitic, Poly 
nesian and allied languages and the Hoka Ian 
guages of the west coast of North America In 
all of those, pantomimic words are found to be 
common Thus, of the first 1(X) ‘ Aryan roots ’ 
listed m Skeat’s Etymological Dictionary,’ 77 
were found to be pantomimic, 12 were probably 

r tomimic, and only 11 showed no evidence 
Karlen’s Analytic Dictionary of Archaic 
Chinese,’^ 85 per cent of the 73 word groups listed 
m the first twenty pages showed Mntomimic struo 
ture, while m a ust of comparable Polynesian and 
allied words, and Uoha words, published by Paul 
Rivet (“ Les Malayo Polyn^iens on Am^nque ”), 
36 per cent of the word groups showed the same 
pnnoiple 

Many words are common to each of these groups , 
thus, m all of them the word for one is made by an 
erect tongue gesture — ^mboho of the mdex finger 
held up Thus, Indo European has om,’ archaic 
Chinese has ‘ let,’ Sumenan has aA ’ (compare 
with our word ace ’), Semitic has ahad,’ Paly 
nesian has ‘ ta,’ Hoka has ta,’ ‘ ts&,’ ‘ oha,’ and 
forms like ‘ pun ’ and poia ’ In all of these the 
oharaotenstio ^ture is an erection of the tongue 
A similar analogy is found m the case of the 
nunwab two (niMe by a protrusion of the two bps) 
and Mree (maw by protruding the tongue between 
the two lips) 

Figs 1 and 2 show the approximate ton^ 
posmons which oorreepond with the various E n gush 
vowels and oiHisonantB , from these it is possible j 
to draw the approximate tongue track of any given I 
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word so as to compare the gesture with its verbal 
meaning It then becomes apparent that the same 
grature may be construed m several different ways 
Thus the tongue track may represent a direction 
of motion, or the outline of a form — it may be 
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construed hterally or figuratively— and finally, it 
may be significant at the begmomg, middle, or end 
of its course For example, the archaic Chinese 
word ‘ k&n,’ of which the tongue track is shown m 
Fig 3, means dawn ’ (sun rising up) or the trunk 
of a tree (an up swmgmg outlme) Of figurative 
words may be instanced the Sumerian ‘ dana ’ or 
dona,’ meanmg eternity,’ in which the tongue 
track (see Fig 3) forms a closed figure very similar 
to that of the hand gesture which deaf mutes make 
to day to express the same idea 
As to the Bigmficance of different parts of the 
tongue track, a good example is the word al — 
formed by an upward thrust of the tongue — which 
may mean (1) ’^up ’ or ‘ high ’ (Latin altus ), or 
(2) ‘ slack,’ weak,’ ‘ relax^,’ or (3) ‘ sweet that 
IS, touching the palate as m tastmg In (1) the 
first part of the travel, m (2) the return journey, 
m (3) the mid portion is significant 
It follows that homophones ’ (words with two 
or more different meanings) ore natural to human 
speoch It also follows mm our theory that the 
many instances in which the same sound bears a 
similar meaning in (presumably) unrelated Ian 
guages are not due to chance, but to a common 
method of production — if not actually to a common 
ongm It IS not a matter of chance that m 
ar^aic Chmese ma meant mother 
(a sucking gesture) and that it also 
meant ‘ lea^ ’ (one who sucks) or 
that ' k&t ’ meant cut, suk meant 
suck,’ pa ' meant father,’ k'&p ' 
meant ' cup kap ’ meant cap ’ (of a 
seed or bud), and sieu ’ meant ‘ sew ’ 

(embroider) , such coincidences are 
rather to be expected 
Surveying human speech, as a method 
of symbolist thought by gesture of the organs of 
articulation, we can scarcely esoam the conclusion 
that it IB still m a very barbano and imperfect condi- 
tion It is full of ambimities, anomahes, and homo 
phones , it is cumbered (m most cases) by a quite 
unneoessiuy complexity of grammar and syntax , it 
mixes up voiced and unvoiced speech sounds with 
a oorreapondina loss m audibihty, mtelligibihty, 
tmd mumoal ana emotional quabty 
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The notation of language — especially in the case 
of Knglmh — 18 in worse case than the language 
itself, since in it our spelling now lags some oen 
tunes behmd the spoken word It is of pnme 
importance for the advancement of human thought 
that we should now prepare for the systematic 
improvement and purification of our own language, 
so as to make it a more perfect and artistic method 
of symbohsm for our thoughts It is equally 
important that we should oo ordinate our efiForts 
with those of the other Enghsh speakmg com 


mumtieB, so as to aim, m the future, at a stan- 
dardised language knd pronunciation with a 
rational spelli^ The development of world broad- 
easting wall make umfication comparatively easy 
In the meantime we should ensure that our 
children are taught, m the first instance, to read 
and write phonetically, to articulate clearly, and to 
take an mterest in the history and structure, the 
virtues and defects of our language, so that they 
may be prepared for the important ^k which hes 
before them 


8m W Boyd Dawkins, F R S 

B y the death of Sir William Boyd Dawkuis on 
Jan 15 at his residence, Richmond Lodge, 
Bowdon Cheshire the sciences of geology and 
archsoology have alike lost one of their moat out 
standing personahties He was bom on Dec 6 
1837, at Buttmgton Vicarage Welshpool, and was 
therefore just over mnoty two years of age at hia 
decease He was the only son of the late Rev 
Richard Dawkins 

Boyd Dawkins was educated at Rossall and at 
Jesus College, Oxford he won the (first) Baroness 
Burdett Coutts Scholarship and ^aduated first 
class in natural science m 1860 and second class m 
Classical Mods , and was the first undergraduate to 
take geology m the honours school Afterwards 
he became an honorary fellow of his College 
On leavmg Oxford ^yd Dawkins was given an 
appomtment in 1861 as a field geolo^t on the staff 
m H M Geological Survey of Great Bntam and was 
allotted to the unit then surveying the south eastern 
counties of England In 1869 he resimed to take 
the post of curator to the Manchester Museum and 
lecturer m Owens College He became professor of 
geology and pedmontology in 1872 at the Victoria 
Umversity, Manchester, and acted as a consultant 
on questions of mining and civil engmeenng involv 
mg geological problems This post he held until 
1W8, but after Ills resignation he occasionally gave 
lectures on geology as an honorary professor 
Boyd Dawkins was not content to confine his 
researches to his own country, but was always keen 
on companng the story of the rooks elsewhere, and 
so he travelled widely m North America and Aus 
traha during the long penod, 1874-1890 It was 
on one of these visits that he gave his notable lecture 
at the Lowell Institute Boston, on ancient man 
The discoveries by Boucher de Perthes of Suits 
presumably worked by man m the valley of the 
Somme led to much controversy on both sides of the 
Ohannel, and was one of the contnbutoiy causes of 
the mtensive search among the nver gravels and 
cave deposits for rehquias of man A distinguished 
band of observers, mcluding Evans, Lyell, Lubbock, 
Prestwioh, and Boyd Dawkins attacked this prob- 
lem, and as a result raised the study of archeology 
^m ito former position as an amusement for the 
ditettinte to that of scientific philoaophy 
As a pal«B(HitologiBt Boyd Dawlons will always 
rank high, beoanae ne did not allow his conclusions 
to get beyond the r^on of legitimate inferences 
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drawn from available evidences As an aroh»o 
logist he preferred the field work of exploration to 
theonsmg about results m the museum and library, 
and he therefore was always sympathetic with other 
workers who were labourmg under the disadvan 
tages of imperfections of the geological record, but 
was rather impatient in later years with some who 
held advanced views as to clarification 

Boyd Dawkma’ earhest work was his explorations 
of Wookey Hole, near Wells, m the Mendips one of 
the great hmestone caverns which was occupied by 
Pleistocene beasts The fossil bones embedded in 
the cave breccias and cave earths were a source of 
inspiration that led him to make a critical examina 
tion of that and of other oaVes in different parts of 
England and the knowledge gamed by the dis 
covenes then made and also those m ^e gravels 
and bnck earths of the nver valleys was partly ex 
pressed m his classical monograph on the British 
Pleistocene Mammalia, published by the Palaeonto 
graphical Society In this piece of research he 
co operated with the late W A Sandford His 
‘ Cave Huntmg’* published m 1874 was dedi 
cated to The Baroness Burdett Coutts as a shght 
acknowledgment from her first scholar ’ In tois 
volume he described and discussed the notable dis 
covenes of human rebes not only m the caverns of 
England, but also m those of Aquitame Belgium, 
Switzerland, and other countnes His conclusions 
as to the antiquity and sequence of the different 
races of Stone Age man expressed m this book, 
were more or less mamtamed to the last namely, 
that the huntmg and fishing race of cave dwellers 
m the remote Pleistocene age m possession of 
FVance, Belgium Germany, and Bnti^ were prob 
ably of the same stock as the Eskimos bvmg and 
forming a part of a fauna m which northern and 
southern livuig and extmot species are strangely 
mmgled with those now bvmg m Europe 
Boyd Dawkuis followed up his attack on the prob- 
lem of prehistoric man by detailed examination of 
the fluviatile deposits of the European rivers, and to 
prepare himself for the mquiry he visited the more 
important museums m Frimce and Itidy and some 
of those m Germany and Switzerland, where he be- 
came a welcome visitor and fnend of the curators 
In the preface to his next work, “ Early Blan in 
Britam ''(Macmillan, 1880),heacknowledges hu debt 
to a number of geologists and arohaemogistB who 
now rank among the fathers <ff the saenoes, Mid fq- 
dude Sir Charles Lyell, Sir John Lubbock, Sir John 
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Evans, Dr Thaniam,andProfs Gaudry, Steenstru^, 
CapellM, Broca, Ratiiae 3 rer, and Vironow In 
book Boyd Dawkins draws the important oonolu- 
sion that “ it is unhkely that man lived in Europe 
m the Pliocene age ” but that “ he appears 
]ust m the Pleistocene stage m the evolution of 
mammalian life m which he might be expected to 
appear ” He divided paUeohthio man into two 
gTMt groups, nver drift man and cave man , a 
classification which is accepted in a broad way to- 
day, but the differentiation mto the several stages 
that has resulted from the researches of later ob 
servers he was never molined to accept , he was not, 
mdeed, willuig even to accept the classification of 
deMortiUetwithoutreserve ‘’EarlyManmBntMn,” 
however, is still m demand, and is an example of his 
extremely clear and logical presentation of facts, 
often of a highly technical nature, in such a way 
that the reader, while graspmg the details, never 
loses sight of the mam conclusions It is emmently 
a read^le book and impresses one as the work of a 
master hand 

Boyd Dawkins was never content to study geology 
as pure science only, for he apphed himseff to its 
industrial and commercial applications, and acted 
in the capacity of ‘ expert adviser ’ on numelbus 
^estions mvolvmg geological knowledge lake 
Prestwich, he devoted much time to the study of 
water supply to cities, and was consulted with regard 
to the schemes mvolved m those of London, Man 
cheater, and Liverpool His knowledge of the 
geology of the areas where engineenng works were 
contemplated was employed m the schemes for the 
Manchester Ship Canal and the Humber Tunnel, 
and he was entrusted with the survey of the English 
and French coasts when the question of the Channel 
tunnel came up m 1882 His cmo work m Man 
Chester is still highly pnzed As a result of his in- 
ferences, the search for coal m the concealed coal- 
field under Kent was largely imdertaken, and his 
advice was often sought m workmg the Cheshire 
salt deposits 

His work was early recognised by his election to 
the Royal Society in 1867, and m after years numer 
ous honours were bestowed upon him The Geo 
Ic^ocd Society of London, to which he was elected 
fellow m 1861, awarded him its Lyeli medal m 
1889, and very appropnately the Pr^wioh medal 
in 1918 , he serv^ on the council for four long 
sessioiis He received the degree of D So from Ox- 
ford m 1900 and from Manchester the Hon D So 
He was nuuned twice, first in 1866 to Frances 
Evans (died 1021 ), by whom he had a daughter, and i 
secondly in 1922 to Mary, widow of Mr Hubert 
Congreve 

Sm Hbnby TBUxaiaN Wood 

Th> death of Sir Henry Trueman Wood on 
Jan 7, at eighty three years of age, removes from 
the intelleotual and the admini^ative world a 
remarkable figure, who, hi his prolonged years of 
great activity did muoh, mdirectlv, to shape the 
oonditians under which many of us uve Numerous 
notable penons, sM living, and emment m the 
No. 3096, Von 123] 


manifold fields m which he laboured, will smcerely 
regret the disappearance of his well known tall and 
spare but distinguished figure, which is so well 
portrayed by Herkomer m his oil pamtmg which 
hangs m the council room of the Royal Society of 
Arts, m the home which Robert Adam, one of the 
famous brother architects, built for the Society m 
1774, m John Street, Adelpbi Here be did much 
for the Society, as secretary, for thirty eight years, 
and was largely instrumental m bringing toother 
a galaxy of ^ent which moluded Sir William 
Siemens, Sir Fredenck Bramwell, Su* Frederick 
Abel, Sir Douglas Galton, Sir Richard Webster, Sir 
John Wolfe B^y, Sir William Preece, Sir William 
Abney, Lord Sanderson, and many others, all of 
whom were chaumien of the council during his 
secretaryship 

Bom in 1^6, Sir Henry was educated at Harrow, 
and at Clare College, Cambridge, where he was a 
scholar and twice won the Lo Bas pnze for the best 
English essay on a subject of general literature 
On leaving the University he became a clerk m the 
Patent Office, where he acquired a knowledge of 
mventions which afterwards proved very useful 
to him and to others, while it enabled him to 
su^^est very useful modifications m the patent laws 
which wore dealt with by Parliament by a special 
Act m 1883 In 1872 he became editor of the 
Journal of the Royal Socxety of Arte, where, six years 
later, he became, m 1878, secretary, m which 
capacity he followed a so well known and emment 
prMecessor as Peter le Neve Foster, and where he 
occupied a seat which, more than a hundred years 
before, had been coveted by no less considerable a 
personahty than Ohver Goldsmith, the author and 
poet 

Before conoludmg this account of Sir Henry 
Wood’s services to the Royal Society of Arts, there 
must not be omitted some reference to the history 
of the Society, whir.h he wrote This was published 
by John Murray m 1013, and gives an illustrated 
and nvid account of the very varied activities of 
the Society from its uiception m 1764, with refer- 
ences to the many emment persons that were from 
tune to time connected with it 

On hiB retirement from the secretaryship Sir 
Henry Wood was elected a member of the council, 
and served as its chairman for the year 1919 20 
Later, in recognition of his signal services, he was 
nominated, by H R H the Duke of Connaught, 
the president, to a vice-jHresidenoy, which he held 
up to hiB death, while at the same time members of 
the council raised a fund to provide an annual 
Trueman Wood lectureship, m connexion with 
which a number of bnlhant addresses have been 
dehvered by eminent men of science 

Sur Henry Wood took a leading part m the 
inauguration and management of many and great 
exhibitions, where the knowlei^ of mventions that 
be had gained at the Patent Office proved to him 
invaluable Among tiiese were the senes of inter- 
nationaL shows started at South Kensington in 
1871 by Sir Henry Oole, in oloee association with 
the Royal Society of Arts Sir Henry edited many 
of the reports of these exhibitions, and served m 
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ranoua oapooitiee m ooimexioii with them, which 
mcladed the Health Exhibition of 1884, the Inven- 
tions Exhibition of 1886, and the Colonial Exhibition 
of 1886 

When it waa proposed to hold an International 
Exhibition in Pans in 1889, the Bntish Govern 
ment deolmed co-operation owing to an objection 
by Queen Victoria, because the exhibition was to 
be a celebration of the taking of the Bastille in 
1789, and of the French involution It was 
proposed that the Society of Arts should undertake 
the organisation, and the Pnnoe of Wales at first 
consented, but afterwards withdrew his consent 
Eventually a committee was formed under Sir 
P de Keyser, the Lord Mayor of London, as chair 
man, and Sir Henry Trueman Wood as secretary 
The Bntish section was successfully organised and 
carried through without Government aid, this being 
the first and only occasion on which the Bntish 
section at a great international exhibition was 
established without Government funds On the 
conclusion of this successful exhibition. Sir Henry 
received the honour of Bntish kmghthood, and that 
of an Officer of the Legion of Honour from the 
French Government 

In 1893 the coutioil of the Royal Society of Arts 
was appomted a Royal Commission to admimster 
a sum of £70,000 granted by the Bntish Govern 
ment to support a Bntish ^tion at the Chicago 
Exhibition, and Sir Henry Wood vent to Chicago 
and romamed there throughout the holding of the 
Exhibition 

Nor must there be forgotten the contnbutions 
that Sir Henry made to technical education In 
1877 reports were asked for from him, as also from 
Prof Huxley, Sir John Doimelly, Sir Douglas Galton, 
Sir Wilham Armstrong (afterwards the first Lord 
Armstrong), and Su (^rge Bartley, for formulatmg 
a scheme of technical education for the committee 
of the City Guilds, who had recently taken up the 
subject The suggestions of Sir Henry Wood were 
pra^ically adopted, which led to his actmg as 
secretary for some time to the committee of the 
CiW Compames 

fii 1878, Sir Henry became secretary to Section G 
(Engmeermg) of the Bntish Association, and 
contmued to hold this office for seven years 

Sir Henry’s mterest m photo^phy went back 
to wet colloffion days, before the introduction of the 
dry plate He read papers on photography both 
before the Royal Photographic Society and the 
Camera Club, and became president of the former 
Society from 1894 until 1896, after havmg previously 
been several years on its council After this, it is 
perhaps not Burpnsmg to learn that for many years 
he served as a director on the board of Kodak, 
Limited, and until recently was chairman of the 
European section of that world-famous company 
For more than a quarter of a century he was a 
well-known member of the Athenaum Qub, and 
served on the executive committee, of which, for 
several years, he was chairman 

Amoz^gst Sir Henry’s other pubhcations was a 
volume “ Industrial England m the Middle of 
the 18th Century ” , a volume on “ Methods of 
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Illustrating Books," which, for its date, was fun of 
mformation , besides numerous artioke m maga- 
zmes and in the daily press Sir Henry leaves 
behmd lum a memory of a kmdly but sagMious 
personabty, with wide culture, both soientmo and 
literary, and a record of unusual capacity and 
industry directed by a very sound judgment both 
as regards affairs and also concerning men 

A A Campbbll Swinton 


Mb R H Cambaob, C B E 

By the death of Richard Hmd Cambage, which 
took place suddenly on Nov 28, 1928, Australian 
science has lost one of its most promment figures 
He was bom at Milton, N S W , on Nov 7, 1869 
Having been tramed as a surveyor, he joined the 
pubhc service m 1882, serving for three years as 
a draftsman in the Department of Lands He was 
then, in 1886, appomted minmg surveyor in the 
Mmes Department, and his duties m this position 
earned him to all parts of the State and gave him 
the opportunity of obtaining a wide field knowledge 
of the botany of the State In 1902 ho became Chief 
Minmg Surveyor, which position he held until he 
became Under Secretary for Mmes on Jan 1, 1916 
He retired from the pubhc service on Nov 7, 1924, 
at the age of sixty five years Ho was a member of 
the Licensed Surveyors’ Exammation Board from 
1903 until 1918, and also lecturer m surveying at the 
Sydney Techmeal Collet from 1 909 until 1016 He 
was elected president of the Institute of Surveyors 
of New South Wales for three successive years, 
1907-1909 

In the work of scientific societies in Australia, 
Cambage was one of the recognised leaders, and at 
the tune of his death he was president of the 
Australasian Association for the Advancement of 
Science and of the Australian National Research 
Council His wide and active mterests are indicated 
by the offices he bad held m scientific societies, 
amongst them being president of the Royal Swiety 
of New South Wales m 1012 and 1923, of the 
Linnean Society of New South Wales m 1924, of the 
Wild Life Preservation Society in 1913, and of the 
New South Wales Branch of the Australian Forest 
League in 1928 He was honorary secretary of the 
Australian National Research Council from 1919 
until 1926, and one of the honorary secretanee of 
the Royal Society of New South Wales, 1914-1928 
(except 1923 and 1924) As honorary secretary of 
the Australian National Research Council he did the 
lion’s share of the organising work for the second 
Pan Pacific Science Congress held m Melbourne mid 
Sydney m 1923 For several years he was also a 
trustee of the Australian Museum He was one of 
the few who are willmg and able to shoulder the 
onerous duties inseparable from the successful 
management of scientific societies He was elected 
a fellow of the Lonnean Society of London m 1904, 
and m 1906 was created C B E 
Mr Cambam’sscienlsfio work was chiefly botamoal 
and may be divided into three sections He had a 
very wide field knowledge of the Australian flora, 
and it may safely be said that there are few, if 
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«ay, botantatfl of the present century who have 
Buoh a knowledge of the Aots of a country so ex- 
tensive as Australia He had special kaowled^ 
of the genera Acaeta and Ewxdyptua, and the 
endemic plant assemblages peouhar to the island 
continent He contributed to the Procudxnqt of 
thA Lxnnean (Society of New South Wales eighteen 
^pen dealing with the local development of the 
flora m various districts Of the twenty nme papers 
he contributed to the Journal of the Royal Socxety of 
New South Woks, thirteen detailed his observations 
on the growth and development of Acacta seedlings 
This work he developed systematically and aimed 
at completing desonptions of the seedlings of ten 
species each year He had dealt with one hundred 
and thirty species in the papers already published, 
and, havmg discussed the commoner species, was 
beguuung to find it more difficult to obtain well 
authenticated seeds of the more uncommon species 
Cambage was also keenly mterested in the degree to 
which species of plants exhibited a preference for 
certam types of sod His general ideas on the sub 
ject were indicated in his presidential address to the 
Linnean Society of New South Wales in 1926 
Another topic on which hia many observations 
made him competent to speak with authority was 
that of the ongin of the Australian flora, and this he 
developed in his address to the Australasian Associa 
tion for the Advancement of Science at the Hobart 
meeting less than a year before his death 

Keen mterest m the earlier explorers resulted in 
some valuable contributions by Mr Cambage to the 
work of the Royal Australian Historical Society 
His knowledge of bushcraft, perfected by his ex 
perience in surveymg, caused Kim to delight m at 
tempting to follow, step by step, some of the jour 
neys of the explorers, for he was scarcely ever so 
happy as when he had, from some random observa 
tion m an explorer’s diary, been able to prove just 
where the explorer must have been when the entry 
was made 

Mr Cambage was a {lersonahty that will be sadly 
missed m scientific circles on account of his high 
pnnciples He possessed, to a rare degree, those 
quahties of tact, moderation, charitable judgment, 
and geniality which made him beloved by all lus 
colleagues — many an awkward moment in the 
counsels of scientific societies has been safely 
negotiated by his tact Only once in many years 
have I known him seriously perturbed, and then, in 
his usual tactful way, he set out to overcome the 
source of his perturbation with such success that 
few indeed knew anything about it 

A B Walkom 

Mbs D H Scott 

By the death of Victoria Hendenna Scott, whioh 
took place quite suddenly at her home at Oakley, 
Hants, on Jan 18, the Linnean Society loses one 
of its earliest women fellows, and botany a keen 
and loyal supporter Mrs Scott was elected a 
fellow of the Linnean Society in February 1906, 
following the grant of the supplemental charter 
which removed the sex distmction Her aotave 
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interest in the Society’s work was illustrated by 
an exhibition, shortly after, of a senes of ammated 
photographs, taken by the kinematograph, showing 
openmg and closuig of flowers, and other plant 
movements Until recent years she was a frequent 
attendant at the meetings of the Society, and in 
1911 gave a lantern exhibition of a new species of 
the fossil genus Traquana CSommunications on 
■ plant fossds and other subjects were also con 
tnbuted to the New Pkytolo^ist and the Annals of 
Botany In the preface to the second edition of 
the “ Studies in Fossil Botany ” (1909), Dr D H 
Scott acknowledges the help of hw wife in the 
preparation of some of the illustrations , and a 
similar service had been rendered m hia “ Intro- 
duction to Structural Botany ’’ (1894-9B) 

Mre Scott also shared her husband’s general 
botamcal and scientific interests We recall the 
International Botanical Congress at Vienna in 
1906, to which they were delegates, the annual 
moetmgs of the British Association, where they 
were supporters of Section K, and of the South- 
Eastern Umon of ^lentific Societies, of which 
Dr Scott has been president, m addition to the 
various activities of scientific societies and other 
functions m which they participated Many 
botamsts, at home and overseas, will recall the 
gracious hospitality of Dr and Mrs Scott at their 
charmuig home m Hampshire, and the interesting 
garden which Mrs Scott loved to show to her 
guests She will be greatly missed, and not ui 
botanical circles only, for she had wide mtercsts 

Dr William John Bowis, whose death occurred 
on Jan 25, was bom m Nottingham in 1881, and 
entered the employment of Sir Jesse Boot in 1897, 
being engaged m the firm’s analytical laboratories 
From 1903 until 1905 he worked under Prof A 
Werner at the University of Zurich, and took part 
m Werner’s researches on the oo ordination com 
pounds of cobalt, receiving the Ph D degree in 
1905 He afterwards returned to induetnal work, 
and was largely responsible for the development 
of the soap and perfumery business of Messrs 
Boots Pure Drug Co , Ltd , of which he became 
a director m March 1 909 During the W ar he took 
a large part m organising the production of gas 
maslm in Messrs Boots’ factories, and was m^o 
an 0 B E in 1919 Dr Bowis was a man of great 
ability and gemal disposition, and the loss created 
by his death will be Really felt 


Wu regret to announce the following deaths 
Mr T H Blakesley, for several years honorary 
secretary of the Physical 'Society of Ix>nilon, on Feb 
13, aged eighty one years 

Dr J E Eddison, emeritus professor of medicmc 
... the University of Leeds and a former president of 
the Leeds Literary and Philosophical Society, on 
Jan 27, aged eighty six years 

Mr Victor Plarr, hbranan of the Royal College of 
Burgeons of England, Lincoln’s Inn Fields, London, 
since 1897, on Jan 28, aged sixty five years 

Sir Bertram Wmdle, P R 8 , professor of anthropo 
logy m St Michael’s College, Cniversity of Toronto, 
Ml Feb 14, aged seventy years 
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Duaisonu astronomical conclusions, and their 
bearing on the ice age, formed the subject of a lecture 
by Lieut Col T C Skinner at the Victoria Institute, 
on Feb 1 8 Col Skinner postulated that in 1 3,048 B c 
the obliquity of the ecliptic was about 35^“, 12° more 
than at present, and assumed that this alone would 
suffice to cause an ice age Quite apart from the 
astronomy, however, the meteorological inference is 
far from being self evident At present the winter 
climate of north west Europe does not depend appreci 
ably on the altitude of the sun , it is dominated by 
south west winds from the Atlantic, and temperature 
18 almost uniform from Ireland to the north of Norway 
The south west winds depend on the existence of an 
area of low pressure near Iceland, and the position of 
this Icelandic ‘ low ’ results solely from geographical I 
factors It does not change from winter to summer, I 
so that there is no reBison to suppose that a greater ' 
obliquity would displace it It might be argued that 
a greater obliquity would make our winters more 
‘ wintry ' , that would simply mean that the Icelandic 
‘ low ' would become more intense Our climate would 
be stormier, but no colder , our rainfall would increase, 
but not our snowfall 

Thk solar control of our clunate is alreaily so small 
in wmter tliat a further decrease would scarcely be 
noticeable Any changes which might result m the 
winter climate of the coast would be offset by the 
greater power of the sun m siunmer, and Antevs has 
shown that a cool summer is more important for 
glaciation than a cold winter On all counts one 
cannot but think that changes of the obliquity are 
inadequate to cause ice ages Drayson’e theory has 
the further consequence that for several thousand 
years the contrast of temperature between winter and 
summer should have been decreasing, and histonoal 
data are adduced in support of this The histonoal 
data do not, however, 'furnish such a proof , there is 
not the slightest evidence ^that the contrast m Roman 
times was greater than it is now Even in the post 
glacial period, though there have been fluctuations, 
there is no trace of a progressive decrease in the annual 
range Satisfactory support for Drayson’s views is 
not forthcoming, therefore, from meteorology 

In his address on the oommg of age of the Eugenics 
Society, delivered at the Oalton dinner on Saturday, 
Feb 16, Major Leonard Darwin, who last year retired, 
after seventeen years, from the presidency of the 
Society, surveyed the changes which have taken place 
in the field of eugenics dunng his tenure of office The 
most remarkable change has been the great advance 
in pubho opimon towards the recognition of^the need 
for and praoticabibty of eugenic reforms Natural 
mhentanoe and the transmission of human qualities 
by meems of tradition, though radioally different 'pro 
oeoses, are often so alike m their results that the social 
policy to be advocated ought to be the same whichever 
of the two IS regarded as the more important The 
son of a cnrainal is ten tunes as likely to be a crinunal 
as IS the son of honest parents, and whatever is the 
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actual cause of the fact, it follows that to reduce the 
fertihty of criminals would confer a benefit at which 
all social reformers ought to aim The fertility of the 
ineffloient should be reduced, both for the immediate 
benefit to themselves and for the sake of posterity ; 
while those doing good work of all kinds should hswe 
families fully large enough to fill their places when they 
die The endless variety of good qualities could m 
this case be maintained The important contrast in 
reproduction is that between the unskilled labourers 
and skilled workers of all kinds , this is so great that • 
the children (and adults) of the worse paid groups are 
drafted mto the better paid occupations at the 
astonishing rate of about two millions in three years 

Tmt absorption of this stream mto the more cultural 
half of the community must be a most serious hmdntnoe 
to national culture, and their continued removal leaves 
the less cultured half worse off than before If the 
situation cannot be changed or reversed. Major Darwin 
foresees — and it is difficult not to agree with him — 
that while the physical surroundmgs of the people 
might continue for some time to improve, eventually 
our civilisation must show signs of decay If any 
nation were to adopt a scheme of racial improvement, 
based on science and built up by common sense, and if 
It were to persist m this course, the improvement m 
moral, mental, and physical conditions would be so 
evident that all other countries would, Major Darwin 
suggests, follow such a lead 

Not content with its achievement in erectmg a 
landmark m the history of chemical industry, Imperial 
Chemical Industries, Ltd , has provided the Imperial 
metropolis with an outward and viBible] expression 
both of its work and of the status which that work has 
won for the company Down by the River Thames, 
close to the Mouses of Parliament (the division bell of 
which nnga on the directors’ floor) there has arisen in a 
surprisingly short time a noble building designed by 
Sir Frank Baines to combine beauty of form with 
commercial efllt lency of a high order, euid that degree 
of comfort which ministers to both , many will like to 
regard it as a new monument dedicated to chemists, 
physicists, engineers, and chemical engineers of the 
past, the present, and the future — a whim which will 
seem not altogether to lack reahty when the carved 
portraits of Liebig, Priestley, Ludwig Mond, Alfred 
Mond, Harry McGowan, Lavoisier, Mendel^f, Caven 
dish, Dalton, and Berthelot are seen surmounting the 
arches of the mam fapadee Faraday is selected for 
special honour, for one of the panels on the massive 
mam door — that intended to represent the achieve- 
ments of modem science — will portray a lecture by 
Faraday at the Royal Institution 

iHPSBiAL CHEincAi. Houss, whioh had to be 
designed while the construction progressed, contains 700 
rooms, with a totol floor area of 370,000 square feet, 
and Its successful completion in less Uian one-third of 
the time which would normally have been required is 
no empty tribute to the effleimoy of the* sraenkfio 
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oo-ordination aiid control which haa been aj^ied to 
the taek Modem methods have been freely brought 
mto service , ultra violet rays will penetrate into the 
rooms i rubber flooring will contnbute its special 
advantages ; the artiflciol lighting will be exclusively 
of daylight quahty The requirements of a large staff 
have been amply and sympathetically considered , 
there is carving in the spirit of Gnnling Gibbons and m 
the technique of the Wren period , the globe desk 
hghts bear a map of the world These three repre 
sentative fcuita in juxtaposition surely indicate that the 
company intends to advance beneath a banner m 
scribed “ What is worth doing is worth doing well ” 

Since 1877, when Werner von Siemens and Sir 
William Thomson (Kelvin) discussed the feasibility 
of harnessing the Falla of Niagara and using the power 
for mdmtnal purposes, it has often been pomted out 
that destroying the soenio grandeur of the Falla 
would be a great loss to tho world If the hydro 
elootnc industry were allowed to proceed unchecked, 
towms full of factones would spnng up, the woods 
would disappear, and where the Falls were would be 
a beire cliff This has happened already m many 
places Luckily both tho United States and Canada 
have been considering the problem thoroughly for the 
past two years, and a treaty signed by the Prune 
Mmister of Canada and the Umted States Mmister m 
Canada has been drawn up containmg effective 
measures for the preservation of the beauty of Niagara 
Falla and Rapids This treaty will shortly come up 
for ratificatiun The power compames in Canada 
and the Unites States have offered to construct 
remedial works at their own cost, and would accept 
the limitation of the maximum amount of water that 
cam be drawn from either side of the Falls Surveys 
show that the esceupment is receding at an average rate 
of 3 7 feet per year, the maximum taking place at tho 
notch of the Horseshoe Falls Recession of the Falls 
and withdrawal of water for power purposes has re 
suited in baring the flanks of tho Canadian Falls and 
thinning the flow over the American Falls The 
remedial works would restore and enhance the scenic 
beauty of tho spectacle, which attracts more than two 
million visitors annually The redistribution of the 
water will modify the rate of erosion at the bend of the 
Horseshoe It will also enable more accurate oalcula 
tions to be made as to the amount of water that can 
be permitted to be used for industrial purposes 

The statement prepared by the Controller of the 
London Telephone service for the Telephone Advisory 
Committee, deeonbing the progress that has been 
made in the London area during 1928, shows that it 
has been satisfactory The rate of conversion of the 
exchanges within the ten mile circle from manual to 
automatic working is perhaps disappointing, as only 
SIX autoznatio exchangee with a capacity of 37,100 
lines were opened dunng the year There are now 
130 exdianges in the London area, but in five years’ 
tune these will probably be 47 automatic exchangee 
London is connected with most of the countnes in 
west, souHi, and central Eurepe These countnes can 
also oonununioate with Amenoa through London In 
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Amenoa the service has been extended to all parts of 
Canada and to Mexico The hours of service have 
been extended and a new radio channel has been 
utilised A new submanne cable of the latest design 
connectmg England with France has been brought 
mto service during the year, thus bnngmg additional 
circuits of high efficiency to Pans within leach of 
telephone subsenbers m Great Bntam and givmg 
them good communication facilities with towns m the 
south of France The number of local calls made in 
1928 was seven per cent greater than m 1927 The 
average number of trunk calls jiassing througli the 
London Trunk Exchange was 8 per cent in excess 
of tho preceding year Attention is directed to the 
damage done by the fire in the Thames Embankment 
subway and by the recent explosion m Holbom TTie 
former destroyed 200 mam trunk and telegraph cables, 

I and the latter damaged about twenty trunk cables In 
\ both cases partial working was resuroeil within a few 
1 hours and full operation within a week 

In Great Bntam, Parliament has laid down a 
umform charge for the transmission of telegrams 
irrespective of distance and of the number of retrans 
missions In January of last year the Hardman Lever 
Committee refiorted that the average price paid iier 
telegram was 14 76d , while tJie costs amounted to 
22 14d Of the costs 15 24d was absoibed by ad 
ministration and management, operating, delivery, 
etc The Post Office engineers naturally hasitate to 
recommend the expenditure of ailditional capital in 
the circumstances As there aie snflicieiit channels 
to carry the traffic, even if they are not very satis 
factory ones, they have been experimenting on novel 
methods of moreasmg their carrying capacity, and at 
tho same time of diminishing the requisite number of 
officials In a pajxir by W Cruickshank on voice 
frequency ’ telegraphs, read to tho Institution of 
Electnceil Engineers on heb 14, a system was de 
scribed which has been develojied since tho War and 
has jiroved successful in other countries In the 
system described by Mr Cruickshank, the currents 
m tho line are of the same order as those useii in the 
telephonic transmission of speech Full advantage 
IS taken of the properties of tho thermionic valve 
Its entire freedom from electromagnetic mertia and 
its extreme sensitiveness to minute changes of voltage 
admirably quahfy it as a teloplione ‘ repeater ’ Tho 
long distances between large towns on the American 
contment have fostered the telegraph habit Elabor- 
ate terminal and intennediate apparatus form but 
a small fraction of tho total capital cost It pays 
therefore, to superpose composite telegraph circuits 
on telephone ‘ pairs ’ When a pair is reserved en 
tirely for telegraphs, as many channels as possible 
are attached to it Successful operation of twelve 
channels, each carrying a start stop printing telegraph, 
has been achieved on many important routes Tho 
Post Office m Great Britain is experimenting on 
ainular methoda, and hopes to increase the eanung 
capacity of ite plant 

The third of the course of lectures on the early 
history «f X rays was delivered at the Royal Institu- 
tion on Feb 14 by Hr Alex Muller Two years after 
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Bdntgen’s discovery m 1895, Wioohert waa able to 
deternune the velocity of cathode rays, and by measur- 
ing their deflection in a magnetic fleld he succeeded 
in evaluating the ratio between the electno charge and 
the mass of the cathode ray particles In the Caven 
dish lAboratory, J J Thomson and his coUaborators 
earned out a senes of brilliant expenments, m which 
they proved the charge of ions in various gases to be 
a deflnite quantity independent of the nature of the 
gae Within a few years of the discovery of X rays, 
tlie existence of the electron was a well established 
fact Research on X rays dunng this period had 
advanced comparatively httle All attempts to 
<leflect these rays by prisma or lenses had failed The 
laws of diffraction did not seem to hold for X rays , 
and yet it seemed inconceivable that they should be 
corpuscular The discovery that X rays could be 
polansed was m favoui of the wave theory, and later, 
ilirect attempts were made to estimate the wave 
length of X rays It was not until 1913 that it was 
found that X rays could be diffracted by crystals, but 
it showed definitely that X rays can bo regarded as 
trams of waves, of wave length much smaller than 
that of visible light Then came the revelation of the 
connexion between the frequency of X rays and the 
energy of the cathode ray which made the X ray or 
was made by it This wonderful interchange would 
undoubtedly have taken years to discover if the old 
photoelectric effect had been the only means of 
approach The relation between X ray frequency 
and cathode ray energy involves a new universal 
constant, and introduces the ciuantum into the 
province of X ray theory 

Dr Bradford Hili presented a paper on sickness 
in ^arIous industrial occupations before the Royal 
Statistical Society on Feb 19 ‘Using figures relating 
to pnnters, he showed that in short period sickness 
influenza is the predominant cause, supplying a 
quarter of all the claims between ages sixteen and 
fifty, and approximately one sixth of all the time lost 
through short penods of incapacity Next m im 
portance are the diseases of the respiratory system 
In long period illness the two predominant causes are 
phthisis and diseases of the nervous system Illnesses 
of women weavers in Lancashire show that the serious 
excess of sickness known to exist amongst married 
women over that of single women is not largely due 
to illnesses cwsociated with pregnancy The cost of 
short period illness is increasing year by year , in 
long period illness there is a slackening rate of increase, 
but the final age group, 50 69, seems to be the slowest 
in reaching stability A very much larger number 
of claims begin on the first days of the week than in 
the latter part of the week, while just above 50 per 
cent of 1400 claims ended on Saturday, This is open 
to two interpretations Once a week has been broken 
into the worker tends to consider it not worth while 
to return to work Alternatively, workers are loath 
to break mto a second week’s work, and therefore 
conclude their period of sickness at the end of a week 
whether they ore fully recovered or not 

Smox 1918 the important soientific researches 
carried out at the Universities of Prague 'and Brno 
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have attracted some attention, although Czeohoslovak 
men of science have hitherto been obliged to publish 
the results of their mvestigations in journals outside 
their own country Consequently, many important 
memoirs have remamed imtranalated in the archives 
of the Czech learned societies, and it has been felt 
that this circumstanos has not afforded the Czechs a 
real international reputation commensurate with their 
achievements A new monthly journal, entitled the 
Collection of Czeehoelovak Chemical Commumeattone, 
has therefore been founded under the editorship of 
Prof E VotoCek and Prof J Heyrovsk^ The Col 
lection will contain original oommunioations (in French 
or Enghsh) on pure chemistry which liave not previ- 
ously been published m any widely known language 
In addition, there will be a bibhography of all the 
chemical publications in Czechoslovakia, and reviews 
of Czech scientiho books will also be given The first 
number bos appeared and contains an article by Prof 
J §terba BOhm and S ^kramovsk^ on the complex 
oxalates of scandium, one by Prof J Heyrovskji and 
S Berazick^ on the deposition of radium and other 
alkahne earth metals at the dropping mercury cathode, 
and two papers by Prof VotoCek and his collaborators 
on rhamno convolvuli c acid and 3 12 dioxy palmitic 
acid (which is derived from rhamno convolvulio acid) 
It may be remarked that Prof StSrba Bdhm has made 
a life study of the chemistry of the rare element 
scandium and his present communication on its double 
oxalates is of particular interest The authors and 
editors are to ^ congratulated upon the clarity and 
excellence of the language and upon the high quality 
of their first issue The annual subscription for the 
Collection is 170 K6 or £1 

In 1880 the late Duo d’Orleans was driven by law 
from France, where ho had spent his childhood, and 
for forty years he lived an exile in England He 
was a traveller and sportsman, and it was pleasing 
to learn that no sense of bitterness against the land 
of hia fathers prevented him from bequeathing to 
the National History Museum of France his unique 
oolleotion of trophies That collection has now bwn 
successfully transported to Pans — no mean under- 
taking — and there has been arranged and thrown 
open to the pubbe AU familiar with the Due and 
his enthusiam for natural history, and with the steady 
development of his collection in the most cslvanoed 
and spectacular mode of taxidermy, under the skilled 
guidance of Mr Burlace, of Messrs Rowland Ward, 
Ltd , will reabse bow greatly the addition must add 
to the popular attraction of the Paris Natural Histoiy 
Museum Apart from rare and valuable speoimens, 
such as the great panda from Tibet and the mountain 
bush buck from East Afnoa, the oolleotion includes 
an unrivalled senes of piotonal groups ranging from 
the {xilar bears of the Arctic to many Afnoan scenes 
of bird and mammal hfe, and an Indian group of 
elephant and tiger The scenes, which record m 
oidents in the travels of the Duo d'Orleans, were built 
under his minute diraotion and ore a sta n di n g credit 
to Bntiah toxidaniiy A short illustrated account 
of the collection, by the Director of the Museum, 
Louis Uangm, appeus in the Bevue gMmAe dt» 
Saeneea for Jan 15 
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Thx extraordinary extent of the reperotiasioni of 
cilimmerce upon living creatures has recently been 
iDustrated by the appearcuoe in Southfield Market 
of a oonaignment of rare birds from the mountains 
of Central Asia They were Altai snowoock, game 
birds in form like overgrown black grouse, but 
of a predonunant grey colour Little is known of 
the habits of the species, and few specimens existed 
even in the British Museum, so that opportunity was 
taken to replenish the collections there and at the 
Royal Scottish Museum An interesting article on 
these birds and the habits of related species written 
by N B Kmnear, appears in the Natural Httlory 
Magcunne for January In summer the birds live 
on barren hill sides above the limit of forest growth 
to 17,S00 feet, but in winter, snow drives them down 
wards as low as 7000 feet As a rule they live m 
small coveys of six to seven, but occasionally they 
appear in larger flocks of thirty or so, always tamo 
and easy to approach yet generally guarded by an 
outpost perch^ on a boulder or some other position 
of advantage We wonder how many of the fre 
quenters of Smitlifield Market who ate the birds 
dreamed of the story behind their capture and trans 
port from the Altai mountains The writer can vouch 
for their excellence as food, though it may be that 
romance added savour to the dish 

A REMABKABLK and instructive experiment in 
connexion with the education of the blind has been 
earned out by Mr N D Cuthbertson, librarian m 
the Royal Scottish Museum Following upon a series 
of Nature rambles arranged by him for Qirl Guides 
he was mduoed to conduct a suniUu senes for blind 
members of the organisation belonging to the Royal 
Blind School The rambles were mainly botanical, 
and while the march of the seasons wm emphasised 
by concentration upon studies of foliage, flower, or 
fruit, attention was always focused upon significant 
structural characters It was a happy thought to 
test the result of the teaching by getting the blmd 
ramblers to wnte accounts of their expenences 
Some of these essays have appeared in TlU Tracher 
oj the Bhnd, and they show not only that the pupils 
thoroughly enjoyed the excursions and learned from 
them, but also rtist their tactual appreciation of fine 
differences in structure, such as the presence or 
absence of fine hairs on stems or leaves, was at least 
as effloi^t as the visual impressions of seeing pupils 
An excellent essay wntten by an excursionist who 
was both blind and deaf, indicates the pitch which 
blind deaf education has attained, and shows very 
clearly that a general extension of the Nature ramble 
movement to blind scholars and their seniors would 
add a new pleasure and mental stimulus to thqir 
existence 

Db A E DiTMSTAir dehvered a lecture before the 
Junior Institution of Ehigmeers on Feb 8, on recent 
developments m the art of oil cracking He said that 
oraoking aa applied to oil is of Bntish and not American 
origin, as commonly supposed, having been first 
ompk^red m 1S6S In Scotland, where a plant working 
at to U> piewore was used to turn gas oil into kero 
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sene The term cracking is Amenoan anil was 
suggested by the noise made by oil mailvortcntly 
allowed to remain m an overheatefl still Last year 
30 per cent of the gasolene or petrol was obtained 
by cracking crude oil and a further 20 30 per cent 
from cracked natural gasolene Although the world s 
consumption of oil is very great during the past 
seventy years only about two thirds of a cubic mile 
has bem taken out of the earth The researches of 
the chemist, aided bv improvements in plant, have 
resulted only this year in the ability completely to 
break down the constituents of oils and gases and the 
reassembly of these components in forms which at 
the moment may be more profitable commercially 
There are three essentials in oil distillation over which 
rigid control must be {xissible, namely, temperature, 
pressure and time An mcrease of 10° f m tern 
perature reduces by one half the time required The 
choking up of a pipe still system by coke residue has 
been eliminated by using a pulsating flow produced 
by an auxiliary pump 

In the Engineer for Feb 8 Mr Haanel, Chief of the 
Division of Fuels and iuel Testing Ottawa, gives a 
description of the new fuel research laboratones erected 
for the study and investigation of Canadian fuels, 
solid, liquid, and gaseous Beside the chemical 
laboratories which contain the usual ajiparatiis for 
making analyses determining calorific values and 
examining physical properties of fuel, the station will 
include a commercial by product recovery coke plant, 
an experimental domestic heating plant, a large scale 
powdered fuel steam generating plant a commercial 
8C6tle briquetting plant and a large scale coal washing 
plant Tbe burning of solid fuels in the pulverised 
form has assumed great imjxirtance in recent years 
one of the advantages of the system being the possi 
bility of utilismg low grade coals which cannot be 
satudactoiily burned by hand firing or on any 
mechanical stoker Another important feature of the 
work of the new laboratories will be the study of low* 
temperature carbonisation processes as applied to 
Canadian coals and as occasion anaos, it is proposed 
to test out the roost proraismg processes, while other 
matters to which attention will be paid are oil ciaokmg 
and refining and the production of motor oils, lubneat 
mg oils, waxes etc , and the distillation of oil shales 
such as those found in the provmces of Nova Scotia, 
New Brunswick, and elsewhere The new station is 
designed to cany out expenments m the interests of 
the development of the coal resources of the whole 
Dominion 

Thb Report of the Director of the Institute of 
Biological Researoh at the Johns Hopkins University 
indicates robust vitality and a vigorous tackling of 
many biological problems of first rate importance 
The work falls into two broad groups, general biology 
and human biology Amongst the former are in 
eluded statistical studies upon the growth of expen - 
mental populations, the duration of hfe, the factors 
influencing the rate of reproduction in Droeophiia, 
mdividuid growth, and the relation of orgaoio (ooa- 
stitutional) pattern to hfe processes The human 
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mveatigatiODfl deal with the factors uifluenoing 
longevity, senescence, and senility, the influence of 
alcohol upon health and longevity, the constitutional 
factor m disease, biometnoal studies on cancer, 
analysM of population growth, and human genetics 
The programme seems greater than could reasonably 
be tackled, but the organisation of the Institute has 
now been completed according to the original plans, 
BO that the staff of eighteen scientiflo workers, in 
eluding the Director, Dr Raymond Pearl, has been 
able to settle down to the undisturbed prosecution of 
the plan of research In addition, however, the 
Director has found time to take a large paui^ in the 
formation of an International Union for the Scientific 
Investigation of Population Problems, and to found a 
new journal. Human Btology A Record of Research, 
a quarterly 

A PuaniCATioM of the National Museum of Wales 
has just been issued which will be of great interest 
and value to geologists all over the world It is by 
Dr F J North, the Keejjer of the Department of 
Geology, and is entitled “ Geological Maps their 
History and Development, with special reference to 
Walee ” Written m scholarly fasluon, and illus 
trated with a wealth of plates and text figures, it 
M, at the modest price of one shilling, at Once the 
cheapest and best buck on its subject 'I ho first 
part deals with the evolution of geological maps in 
general the birth of the idea, tlio development of 
practical methods, the law of superposition, and the 
penod of achievement, culminating in the work of 
William Smith The next section is (ievoted to 
geological mapping m A\ales, but so much of the 
pioneer work was carried out in Wales, that the history 
of Welsh geology is closely bound up with the historv 
of g^logical progress m general The heroic penod 
of Sedgwick and Murchison, for example, receives 
full and sympathetic treatment A feature parti 
oularly valuable to field workers is a classified list 
occupying 34 pages, givmg detsuls of all the maps that 
have appeared officially, m scientific journals, and 
m separate works during the past twelve decades 
Finally, there is a bibhography and mdex 

The growth in Britain of a desire to preserve the 
beauty of the countryside from destruction and dis 
figuration and to encourage walking on the moor 
lands and mountains is well exemphfled m the excellent 
httle Handbook of the Ramblers’ Federation of 
Manchester and District The book contains a record 
of many movements, of which some were successful, to 
preserve footpath rights and access to wild country 
There are also interesting articles on the vegetation of 
the Peak district, the ancient monuments of Lanca 
shire, naticmal parks and reserves and other subjects 
Hie growth of the Federation is a healthy sign of the 
appreciation of open air life wd a welcome check to 
the ugbnees of urban growth in many parte of the 
country 

A DI80U88ION on “ Ultra Microscopic Viruses m 
footing Animals and Plants," to be opened by Sir 
(Siaries Martin, will be held at the Royal Society on 
Thursday, Fob 28. at 4 39 f m 
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Oh Saturday afternoon (Mar 2) at three o’clock. 
Sir Ernest Rutherford delivers the first of four 
lectures at the Royal Institution on molecular motions 
in rarefied gases On Tuesday (Mar 12) Dr Stanley 
Kemp will commence a course of two lectures on 
Antarctic whaling investigations The Friday even- 
ing discourse on Mar 1 wiU be delivered by Sir Robert 
Robertson on infra reil spectra, and on Mar 8 by 
Prof T F Tout on the plate of women in later 
medieval civilisation 

The Ministry of Health has issueil a Memorandum 
(Memo 131 A/T ) on the treatment of tuberculosis, 
containing an analysis of work done during the year 
1927 under the schemes of local authorities Auth- 
orities concerned should find the memorandum of 
value m considering whether their schemes for the 
treatment of tuberculosis need revision in any respects 
in order to secure the most efficient arrangements 
and the best return for the money expended for the 
purpose 

The report of the map publications and office 
work of the Survey of India for the year 1927-28 
shows that steady progress is being made in the 
publication of modem maps Considerable parts of 
the Punjab jieninsular India, the Ganges valley, 
Bengal, Assam, Lower Bunns, and some other parts of 
the Indian Empire are now published on both the 
half inch and one inch scales The quarter inch soalo 
IS also making progress, and practically the whole of 
India and countries lying to the immediate west are 
now av ailable on the one million scale The report 
contains keys to all the maps of India that are on sale 

The eighth Annual Report of the Scientific and Jn- 
dustnsl Research Council of Alberta, covering work to 
December 1927, has been issued from the Umvetsity of 
Alberts, Edmonton 'die report indicates that the 
provmce is energetically developing its resources m a 
Boientifii manner The main part, dealing with fuels, 
contains data on the coals and lignites of Alberta, It 
was shown that good coke could be made from the coal, 
while the ligmte could be bnquetted The geological 
section has been extending its study of the mineral 
resources of the State, while the engmeering section 
has shown that an improvement of the gravel roads 
could bo made by the application of bitumen (prefer- 
ably emulsified) obtained from the loced tar sands 

Two bulky volumes, Parts 1 and 2, constitute the 
thirteenth and fourteenth Reports of the Director of 
Vetermsry Education and Research, Department of 
Agriculture, Union of South Africa (Pretons, 1928) 
Some forty papers are included, deohng for the most 
part with diseases of animals Sir Arnold Theiler 
and Dr Robinson have investigated outbreaks of a 
somewhat mysterious disease ocoumng m mules and 
charactensed by paralysis of the locomotor system. 
They find that it is a form of botulism due to the in- 
gestion of the toxin of BaotUus botuhrtus, the exact 
‘ type ’ of which has yet to be determined The 
poisoning was denved from the consumption pf 
feoted fodder The existence of equine botuUsm ia 
South Africa is of interest, because about a yw agb 
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Sir Arnold Tb«il«r and Ua ooUaboratora ahowed that 
‘ laionekte,’ an injportant diaeaae of cattle, » alao a 
form of botulum <see Natobb, June 18, 1927, p 904) 

AsmioAtiouM are invited for the following appoipt 
mentfl, on or before the datea mentioned — second 
aaaiatant chemist m the Htdl Corporation Laboratonea 
— ^The City Analyst, 40 Lowgate, Hull (Feb 28) A 
city analyst for the City of Birmingham — The Town 
Clerk, Town Clerk’s Office, Birmingham (Mar 1) A 
Junior assistant m the photometry division of the 
Hidiional Physical Laboratory — ^The Director, National 
Phyaioal Laboratory, Teddington (Mar 2) An aasist 
ant master qualified in mathematics, at the Techmcal 
Institute, Gillingham — R L WiUa, IS New Road 
Avenue, Chatham (Mar 2) An assistant m the 
Building Department of the Northern Polytechnio, 
Holloway — The Clerk, Northern Polytechnic, Hollo 
way (Mar 2) A lecturer m chemistry at the Chelten 
ham Techmcal School — The Principal, The Techmcal 
School, Cheltenham (Mar 4) A temporary chemical 
assiatant in the Public Health Department, LCC 
— The Medical Officer of Health, County Hall, 


Weatmmster Bridge, 8 E 1 (Mar 4) A (male) 
jumor assiatant under the Directorate of Balhstios 
Research, Research Department, Woolwich — The 
Chief Superintendent, Research Department, Wool- 
wich, S E 18 A chemist at the Test House, Kid- 
brooke, of the Air Ministry Aeronautical Inspection 
Directorate — The Secretary (I Q ), Air Ministry, 
W C 2 A male technical aaaiatant in ohenuatry under 
the Chemical Warfare Research Department of the 
War Office — The Chief Supermtendent, Chemical 
Warfare Research Department, War Office, 14 
Qrosvenor Gardens, S W 1 A laboratory assiatant in 
the Naval Ordnance Inspection Laboratory, Holton 
Heath, Dorset — The Head Chemist, Naval Ordnance 
Inspection Laboratory, Holton Heath, Dorset A 
chief building trade instructor at the Army Vocational 
Trammg Centre, Aldershot— -The Commandant, Army 
Vocational Traimng Centre, Aldershot A male 
techmcal assistant in the CSiemicsl Warfare Research 
Department of the War Office, and a male labors 
tory assistant at the Expenraental Station, Porton — 
The Chief Supermtendent, Chemical Warfare Research 
Department, 14 Qrosvenor Gardens, 8 W 1 


Our Astronomical Column. 


The Pboposed Fixed Eastek — The measure 
relating to this subieot that was passed by Parliament 
last year postponed the date when it should come into 
operation until there was general agreement on the 
subject among the prmcipal Chnstian bodies A step 
in this direction was taken on Feb 14, when the Upper 
House of the Convocation of Cimterbury unammously 
passed a resolution m favour of Easter being kept on 
the Sunday after the second Saturday m April It 
was noted by the Bishop of Truro, who proposed the 
resolution, that the chief difficultv would probably lie 
with the eastern bodies collectively known aa the 
Greek Church Their conservatism was well known, 
as evidenced by the fact that they had held aloof from 
the Oregonan reform of the calendar for three and a 
half centuries , but the fact that they had now come 
mto hne with the West on this pomt gave hope that 
they might admit further change In this connexion 
It has been noted as a hopeful omen that practically 
the whole of Chnstendom will keep Easter on the same 
date this year The rule now adopted in Greece does 
not bring this about every year, since they follow the 
true moon, while the W^t follows the ‘ ecclesiastical 
moon,’ as given by the tables of Clavius 

As rega^ the largest Christian oommumty, that 
which owns allegianoe to the Pope, there have been 
reports during the present pontitioate that the Vatican 
Council, which closed alwuptly in 1870 owing to 
political events, might resume its session, in which 
oase there is little doubt that tins question of a fixed 
Easter would ocone up for discussion It is unlikely 
that any insuperable obstacle to the change would 
be found on doctrinal pp^ounds , but there is not 
unanimity on the question, and (it is bv no means 
eertain that a favourable decision would be reached 
Aw F,aki,y Obsebvatiow or Fobbes's Comet — ^Mr 
M Yamasaki, of the Misusawa Latitude Observatory, 
Japan, Wforms us that ho detected this comet wHh a 
7 hioh reactor on a date that he gives as Oct 27 81 
U.*!. Unfortunately, he did not oommnmoate the 
discovery to anyone until Nov 10, when he wrote to 
the Tokyo Observatory , had he aimoimced it at onae 
by tdegraph, the are over which the comet was 
observed wrould have been bonftderably extended 

r es the portion on Oot 27 fl as RA 11* le 23*, 
Dad y 8Sh2' A osloulation nmde from the ^test 
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orbit of Mr H £ Wood, which moludes observations 
from Nov 21 to Dec 20. and is certainly very near the 
truth, shows that the comet was very close to the 
position given by Mr Yamasaki on Oct 26 81 U T , 
but was 100' away from it on Oct 27 81, so either Mr 
Yamasaki has given the wrong day for his observation 
or else the wrong position , me former supposition is 
by far the more probable, as it gives agreement both in 
R A and Declination 

If Mr Forbes had not found the comet, it is very 
doubtful whether it would have been recovered from 
Mr Yamasaki’s annoimoement , for by the time he 
wrote to Tokyo it was some twenty degrees distant 
from its position when he saw it, and no clue was given 
as to the direction or rate of its motion Promptness 
in the annoonoement of oometery discovenos is nighly 
desirable 

The Pabai,i.ax of Alpha Cbntaubi — The parallax 
of this mteresting star, so long regarded as our nearest 
stellar neighbour, hiae been investimted photo 
graphically by Dr H L Alden, at the Johannesburg 
Station of Yale University Observatory The results 
are given m the A«tr Jour , No 018 It is the first 
time that this parallax has been determmed by modem 
photographio methods, and it is satisfactory to find 
that the result is in perfect agreement with that of 
Gill and Elkm from the Cape nohometer that was 
0 768' ± 0 010', while Alden^ is 0 767' ± 0-006' ’The 
parallax of Proxima Gentauri, the distant comfiaaion 
that Dr InnM found at a distance of 2“ 11' from the 
bright star, was also measured and found to be 
0 786' ± 0-006' The weighted mean of the previous 
results of Vofite and Innes was 0 766' i 0-021' 
Alden adopts the oombmed result 0-783' ± 0 006' 
This star is therefore newer to us than Alpha Centaun 
by one seventh of a light year Its photographio 
abeolute magmtude is 18 6, the visual being 16 6 , 
its linear chstance from Alpha is about 14,000 
astronomical units 

The paper also contains a discussion of the relative 
masses of the two eomponmts of Alpha. The brighter 
star is foimd to have a mass 1 06 tunes the sun’s, 

I and the fainter 0-92 times. It is pointed out that 
: the period lt4^1W2 wlli be speouily favoutaWo for 
^dete rmining th* rekdive xnasses, as tlm curvature of 
their lidativa^motio^ will then be great. 
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Research Items 


Gebei. Habaza — In Swtan Notes and Records, vol 
lOt Blr H A MacnuohBel coatnbutM some notes on 
the inhabitants and antiquities of the range of hiUa 
in the Sudan knovn by this naina. The nomenolature 
of the peaka— each has ita ovra name— is generally 
non Arabic, and the proportion roughly n^resente 
the relative proportion of Arabic non Arabic 
blood The present inhabitants are a mixture of 
Kek&bia and some other race The Rek&bia migrated 
from Mundera on the Nile m the eighteenth century 
and expelled moat of the previous inhabitants, mter- 
martying with the women who remained They are 
partioul^y able and acute The other inhabitants 
call them Nuba or Shaberaa and they sometimes 
admit relationship with the Nuba of Kordofan They 
say their fathers found a still earlier and aben civilisa- 
tion at El Haraza, and as a matter of fact Gie earher 
inhabitants were far more advanced in civihsation, 
working m stone, makiiig, for example, rings of stone 
(granite, ihnt and sandstone) and hollow ooiuoal orna- 
ments of unknown purpose, now used as amulets 
Ironworks are still to be seen with back walls ranging 
m tiera, all with a number of concavities, presumably 
each mtended for a single worker Cyhnders of hard 
burnt clay for use with the bellows he about in large 
numbers These earher tribes produced rook pictures 
which are to be seen m three spots , some are in a red 
pigment and some m a white At Kurkeila they are 
chipped roughly and mdistmctly on the rock surface 
The appearance of the camel suMeste they may be 
fairly modem Tbe pictures at Shalashi are on the 
roof of a cave formed by a fallen boulder They are 
beautifully proportioned and represent men on horse- 
back, the hones being of the type of the Egyptian 
paintings, while the men have broad chests and 
nwrrow hips like the Egyptian figures 

SontrruAir Souz.FTt7Bii — Henn Martm, who for 
many years has been engaged in excavating sites in the 
valley of the Roc (Charente), brought to hght m 1927 
a rema rk able senes of five sculptures, perhaps the 
finest ever discovered together, in a rock shelter situ 
ated on the elope of a clifl on the right bank of the 
nver Theee have now been deposited m the St Oer 
mains Museum, and, with other features of the site, 
are desonbed and very fully illustrated m Mem 6 of 
the Archives de PlnsMiU de PaUont<dcgte humaem of 
Pans The area constituting the site oontamed two 
oave stations and two dielters, but the talus yielded 
a considerable amount of matenaL In one of the 
sheltMs three skeletons of Chancelade type were dis- 
covered The other had evidently bera used ss a 
workshop More than two tiiovuand unplements, 
flakes, ornaments, etc., were recovered from It Traces 
of a hearth were also found At the back of the 
dielter wrae luge blocks of rook which had fallen 
either before or early in the occupation of the shelter, 
and on theee were the five souLptures farming a fneze 
They are executed m high reuef and depict Bovidae 
or pMudo-Bovidn, horses, and men Certam remark 
able features are to be noted In the first place, as re- 
gwds situation, these sculptures are m full sunhght 
and not in the datkness of a cave hke Magdaleman art 
Seoondly, while the human figures are poorly and con- 
veotiona^ represented, the ani m als are represented 
With the greatest fidelity This is to be seaa especially 
m the aoounte swell of the jomts and the play of 
muscle Thecloveahoof of the bulla IS always shown 
Thirdly, the horses are pregnant WhilA, therefore, 
the utuation differentiates these drawings from the 
Maedale n ian, to wbi<^ a magical purpose is attnbuted. 
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their fidehty and truth suggest a dtiight m oreation 
for Its own ndce Yet the pregnancy of the hones, 
as well u one human figure, possibly masked and 
dancing, suggest a rehgious motive in rdatkm to 
fertihty 

TuBK&ctmosis nt Wiu> AmmuLS — The existence 
of tuberculosis m wild ATumala hving under natural 
conditions is practically unknown ; a few instances 
have been recorded m ground squirrels m California 
Messrs R Paine and O Martmagha, of the South 
Afncan Veterinary Service, now report oases among 
wild buck m the Albany Distnot of 0^ Provmoe 
(joum S A Veter Med Assoc , vol 1. No 2, 1928, 
p 87) Five oases were met with m the kudu antelope 
(Strepsiceros atrepsuseros) and one in a duiker ewe 
(Svlvtcapra gnmmt) Five out of the six cases were 
luTly mveetigated and yielded the bovine strain of the 
tubercle bacillus 

Lm Cycle or Echihobotbrivx — J 8 Ruszkowski 
(BuU Int Acad Polonatse So Lettres, 7 B , 1928) 
describee a new species of Echinobothnum (E benedent ) 
from the mtestmo of two species of skate {Rata astenaa 
and punctata) taken at lUiaooff By examming the 
undigested food m the stomach of the skate as soon as 
possible after capture, he found three ssunples of the 
prawn HtppohfU varums, in which altogether were 
four larvae of Eehtndbothrtum The larv» of E hene 
dent tmd probably those of other species have numerous 
weU developed crotchets on the head, but none on 
the cephfdic peduncle There is probably only one 
mtermediate host m the life cycle of the Ecbmobo 
thriidae m general and of E benedent m peurtioular, an 
important difference from the Bothno<»phahde, in 
wmch two mtermediate hosts are necessary 

SaLHON or THE Rivke Conon — Mr W J M 
Menziee, Assistant Inspector of Salmon Fishenes for 
Scotland, desonbes the results of his examination of 
the Mhnon of the River Conon in 1927 (Fishery 
Boaud for Scotland, Salmon Fisheries, 1928, No 8) 
This nver, with its attendant loohs, is a difficult one 
for salmon, ae most of theee loohs are barred by im- 
passable falls and the tnbutaiy streams are in oon- 
sequence inaccessible Ascendi^ salmon have a hard 
hfe and a rough passam, the scarcity of food m the 
upper waters due to high ground, lack of loohs, and 
rough, rocW bottom m^img hfe none too easy for 
the parr The result is that these parr grow slowly, 
and consequently a high average age of migrating 
smolts IB ^own The author has examined mors 
than 1 100 sets of scales, forming a good representative 
proportion of the catches In 1927 the largest fish 
caught in the nets weighed 8M lb , whilst one barely 
half a pound heavier was caught in 1928 Tlie largest 
caught by a rod m recent years weidied 3M Ib and 
was 41 26 inches long The salmon m the Conon are 
predominantly of the younger age groups and return 
after spending a minimum of tune in the sea The 
catch of the early season is composed almost entirely 
of small spring fish trfudi have spent nearly two 
complete years m the sea. In May these are inttf* 
mingled with small summer fish in about the pro- 
portion of two to one, in June small summer fish 
with grilse in the proportion of about two to one, and 
in July and to the of the season grilse predom- 
inate Out of 67 fiidi that had previouidy spawned, 
only 3 had spawned more than once, two came up as 
gnlse and then spawned in two suooassive years, and 
one, after appearing for the first time as a small 
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■pnng ilah, «p*wiied twice, but spent « complete yw • 
in the aea b^ween each visit to fresh water Ilus : 
fish must have been nine years old when captured, 
and weie^ed 20 6 lb The average age for amolte in 
the Oonon is very high, 42 per cent being two years, 
82 per cent three years, 4 per cent four years and a 
few 6ve years of age at migration Their calculated 
lengths are low They had a specially vigorous growth 
in the sea The average size of the gnlse and summer 
fish is large and the gnlse aia exceptionally fat 

Mobphoixkit or tkb Skuu, Or Onathostokatocs 
Fnaxa ^Mr E Idielps Allis (Jour Anat , vol 63, jpt 
1, 1928) gives a detail^ review of the preewit position 
regarding the morphology of the skull m gnathostome 
fiuee, with speciai reference to the ongin and homo- 
loflies of the pituitary fossa, the myodome and the 
trigemmo facialis chsmber He first of all gives a 
connected and detailed statement of his own theory, 
based on his woric on CerotoduB This is followed by a 
ohronologioal review of the more important work on 
the subject from Qegenbaur m 1872 to de Beer m 1927 
The author then disoussee the evidence denved from 
this work and its bearing on his own theory, par 
tioularly in the hght of the criticisms of de Haer 
He concludes by re affirming in all its essentials his 
interpretation of the morpholep of the gnathostome 
fish skull first published m 1914 His paper is a 
valuable and critical statement of the present position 
of the matter and a notable contribution to vertebrate 
morphology 

Studibs ot Chlorosis in Fritit Trbks — ^Mr T 
Wallace presents the results of further studies of this 
subject (see Hatubb, Oct 13, 1928, p 887) m the 
Journal of Pomology and Uortieulturcd Setmee, 7, pp 
172 183 and 184 198, December 1928 In the case of 
lime>mduoed chlorosis, be shows agam, bv a chemical 
examination of leaves, wood, and bark of the current 
season’s shoots, that whilst m the ohlorotio leaves, 
in this case of pear, plum, and raspberry, the ash 
oontent on dry matter is high, the relative proportions 
of potewsium and calcium are different from those 
obtammg m the green leaves, potassium increasing 
and calcium falling in the chlorotic leaf These char- 
acteristics of ash wtribution hold also for the baric, 
but not for the wood of the ohlorotio shoots On the 
other hand, in the case of a chlorosis of plums, due to 
deficiency of potassium, this element was poorly repre- 
sented m the ash of the leaves of the ohlorotio plants, 
which also had a low ash oontent on dry weight In 
the case of thu type of chlorosis, which ooouiTed on 
soils where leaf scorch trouble might also be antici- 
pated, spraving with ferrous sulphate was ineffective 
as a control, vmilst jiotaah manunug was a suoceesful 
remedial measure 


Boot Ihtbotion or Tbla PiiANTs — As a result 
of a vunt to Nyaaaland m February and March 1927, 
Dr E J BuUer has wnttsn a " Report on some 
Diseases of Tea and ToImmoo in Nyasaland (issued by 
the Department of Agriculture, Nyasidand, Zomb^ 
July 1928), which gives a general account of the 
diseasee of these crops met with on his tour, which 
should be of ooiudderable interest to all growers of 
tea and tobacco An interesting feature in the report 
on tea dip e ases is the proportionately large spaoe 
that has to be devoted to infectious diseases that 
^wear to spread via the root systems ArmUlana 
mttiaa is of oourse one of the most striking of these 
paiasitee, and a vety clear acoount is given of the 
i^ppearsnoe of trees which have fallen victims to this 
Mrt. But stumps also impear to be rotted by 
Dstwlwui wmolo. e^oh has ekmhere moved a parairite 
to rubber (^ssm), whilst an intscnal root-rot Batn/b- 
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dtplodta tluobromce, when present, seems to be an 
even more deadly toe than either of theee other 
rsurasites in tiie light of the planters’ observations 
Dr Butler discusses the symptoms and manner of 
spread of an obscure root dise^, often attributed to 
this last fungus, but concludes that the identity of 
the pathogen m this case must remam an open 
question for the present Root diseases are probably 
all the more prevalent from two cultural practices 
When ground is cleared, removal of the plant cover 
causes rapid washing out and impovenshment of the 
soil As a result, root growth is poor and the root 
sj^stem more susceptible Then, on the other hand, 
tree stumps are not cleared out after felling, and, 
from his wide expenenoe. Dr Butler desonbes m an 
interesting manner the prevalence of centres of root 
infection which radiate from rotting stumps, and from 
stumps of some species of trees more frequently riuui 
others 


Fossil Frbsrwatbr Mussels srom Peru — W B 
Marshall deecnbee (Proc U S Nat Mua , vol 74, 
art 3) some fossil pearly freshwater mussels from 
deposits at the head waters of the Upper Amazon, 
Peru The exact geological horizon from which they 
were obtamed has not been definitely settled, but 
Conrad considered that they could scarcely be later 
than Tertiary Brackish water forms are associated 
with these mussels, which must have been swept down 
from higher levels by floods Five new species are 
defined, for which the author creates two new genera 
Prodtplodon and Eodtplodon 

Coloration of Mollttsoan Shells — E W 
Bennett records some observations on New Zealand 
MoUusoa m Rtoorda of the Canterbury Museum (vol m 
p 188, November 1928), and concludes that in moat 
shelled mollusoa the degree of pigmentation is m 
proportion to the degree of exposure to lijffit m the 
natural habitat of the species in question He regards 
the pigment as a protection, probably against mtra- 
violet rays Although pi^ent, " unfortunatelv,” as 
Mr Bennett says, usually has diMppeared from fossils, 
still its occasional recorded presence may throw some 
hght on the habitat of the extmot species 

Analoitb Books of Ayrshire —Dr G W Tyrrell 
has pubbshed an important contribution to the Viro- 
logy of aoaloite-bearaig rooks (Quart Jour Geol Soo , 
pp 640-867 , 1928) The rocks of the Ayrshire 

provmoe are generally thoroughly basic, ranging from 
orinamte and teechemte through picnte to mridotite 
It 18 therefore particularly interesting to find more 
felsio rooks — aVlcite syenites — occurring in differ- 
entiated sills of onnamte as bands, sonheren, and 
veins The occurrences described, of which that at 
Kiwford Bridge, Mauchlme, is the most important, 
are all of late Carboniferous or Permian age Vanation 
withm the siUsisaacnbedtooryataUisation differentia- 
tion aided by the settling of heavy titaaangite- 
ilmenite mterjprawths Several continuous and dis- 
oontoiuouB reaction series have been traced, and it is 
clearly shoTto that a oertam amount at hma must 
thereby have been restored to the residual mannatio 
liquor, along with the usual idkalis, silica and volatiles, 
leading to the final oryatallieation of analoite, aoda- 
lime zeohtee, and prehnite It is noted that the 
great development of analoite syenite within the 
Howford Bridge 6ill js oonoomitant with the impover- 
ishment of the aasomatod orinamte m analoite In 
the other sills, the onaamtea are richer in analmto, 
and analoito-syenite is correspondingly sparse 

Tajika C<T4PAkfi Ij^ABa^UAXB OF 1928 —’This de- 
siruotiv* wtihiquMka occurred at 11 h. 10 m 49 s. 
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(Sh lOm 40B>O^T)onM*jr33, lft2ft,inthebouiul 
ary district of the proviooM of Tajima and Tango It 
was followed, on Mar 7, 1927, by the much strong 
Tai^ earthqjMke with its epicentre only 11 muee 
farther east (NATmts, vol 122, p 36) The Tajima 
earthouake ts the subject of valuable memoirs by 
Prof B Koto (Toifeyo /»!» Unw,Fac of 8c\ Joitm, 
vol 2, 1926, pp 1-76), by Prof A Imtunura {Imp 
Sarthq Inv Com BuU , vol 10, 1928, pp 71-107). 
and by Prof N Yamasaki [Ibid , pp 109 118). The 
^■centre lies to the east of Tuiyama Cove and oloae 
to the village of Tai The focus must have been of 
considerable size in the vertical direction From a 
study of the intensity distribution, Imamura con 
oludea that its depth was about 6 miles, while Dr K 
Wadati, from the transmission curves of the P and P 
phases, estiinates it at 20 miles On the top of a hill 
near Tai, two faults were formed, each about a mile 
long, running north-east and south west, roughly 
pai^el to one another and to the old steep fault- 
scarps facmg Tuiyama Cove The greatest vertical 
throw was about 3 ft 8 in , and the horizontal shift 

i of the west side towards the north) between 2 and 
Imchee The Tajima and Tango earthquakes occurred 
on the north side of the island, in what is known as 
the inner seismic zone, and withm four years after 
the great Kwanto earthquake of 1923 Prof Imamura 
notices that several other great movements in the 
east dr outer seismic zone (m 1676, 1854, 1894, and 
1896) were followed within a few months by others 
in the inner aone 

An Uppbh LnuT to Enbeoy Density — In the 
September issue of the Proeeedtnga of the Phyateo 
SfathemtUtcal Society of Japan, Prof 8 Suzuki puts 
forward the hypothesis that there is a limit to the 
energy which can bo concentrated m a given volume, 
Just as on the theory of relativity there is a limit to 
the velocity a body can have It would follow from 
such a hyj^thesis that as the energy density m an 
enclosure is proportional to the fourth power of the 
absolute temperature of the enclosure, there is an 
upper limit to temperature Planck’s radiation 
fonnula would require an additional term which be- 
comes imMrtant for long waves and high tempera 
tures. The frequency of a baht quantum could not 
increase indefinitely, and the Compton increased 
frequency efleot could not be produced when an 
extrnnely rapid electron struck a quantum of ex- 
tremely high frequency 

Eumnuo Stabtebs vob Motob cabs — Owners of 
motor-cars are chaiy of using their self starters too 
often as they fear that the battery may lose too much 
of Its chaige They will be interested, therefore, m a 
paper by Dr Smith Rose and Mr SpUsbuty on tests 
of eleotno starters for motor cars, whioh is published 
m the Journal^ the IneMutum of Bleetneal Enyvneora 
for January The instantaneous values of the currents 
during stiwting were found by an oscillograph The 
first oar experimented on h^ a nominal 12 horse 
power, 4 cylmder engme with a 12 volt battery | 
It was started by means of a dynaaiotor unit per 
maoently oonneoted to the engine shaft by a chain 
drive The tests were made vnth the engines both 
hot and cold Each of the other two oe«s had a 
separate etarter motor unit, the driving pmion of 
wmeh waa only engaged with the eogme fiy whed 
during the actual etarting operation In car No 1, 
xAtm the starter switch was first closed the oorrent 
Jimmied up to a value of 195 amperes, the battery 
p r essure rapkUy falling from 12 4 to 9 3 volts , and 
then ruing In oar No 2, ths current rushed up first 
to a peak value of 154 ampmes and then to a second 
peak value of 228 mnperes With the thud oar I 
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found a peak ourrent of 260 anqierM at ilu toatant 
when the pinion and flywheel engaged These large 
currents are of importance in praotioe, as thm dbu^ 
leas dMnage the bMtery by duplaoing paste frcmi the 
plates It seems likely that them i^ue determines 
the life of the battery It u satisfactory to find, 
however, that althoiuh the currents are ao large the 
total quantity of ^ctnoity discharged from the 
battery during a normal starting operation is very 
small The teste show that the wiynee started up 
from their cold condition in tunes varying' from 0 39 
to 0 75 of a second after preesing the switch Thu 
corresponds to a total dischargee varymg from 63 to 
128 coulombs With the engines warm, they started 
m about half the tune and used half the coulombs 
It IS concluded, therefore, that with a normal car 
there is bttle nek of the battery becoming discharged 
owing to frequent use of the starter 

Cabbom StrLPHinosKLXNiDB — A new method of 
preparation of carbon sulphidoselemde, CSSe, together 
with an account of its properties, u desenbm by 
H V A Bnsooe, J B Peel, and P L Robinson m the 
Journal of the Ohemteal Society for January This 
compound was previously prepared by Stock and 
Willfroth by striking an arc between carbon poles 
containing selemura, under carbon disulphide, but the 
new method consists in passing carbon disulphide 
vapour over heated ferrous selenide, when a partial 
replacement of sulphur by selenium occurs (Wbon 
sulphidoselemde is a deep yellow liquid boihng at 
nearly 84“ and having a density of 1 9874 at 20“ Its 
constitution, as deuced from surface t^ision 
measurements, appears to be 8e = C = S, but it is less 
stable than carbon disulphide Carbon sulphido- 
selemde has an unpleasant odour and is non inflam- 
mable , Its vapour is lachrymatory It is immwoible 
with water, but soluble m most orgamo solvents 
With phyenlhydrazine and aniline, carbon sulphido 
selemde reacts in a manner analogous to carbon 
disulphide 

Physico chemical Investigations upon RADmii 
— The increased debiand for radium prepcuations lor 
use m the cure of certain diseases has oauwd attention 
to be directed to the supplies available from the 
Belgian Congo It has apparently been overlooked 
that the element wew first discovered by Prof and 
Mme Cune m the pitchblende depouts of J&ohymov 
(St Joaohunathal) m north west Bohemia, where the 
isolation of radium products has been resumed smoe 
1920 In the Collection of Otechoelovak Ohemteal 
Commumcatione (January 1929), Prof J Heyrovak^ 
and S Berezioky deecribe the apphoation of the drop- 
ping mercury cathode methocTs for determining the 
deposition potential of radium, which is found to be 
1 718 volts The deposition potential of the element 
m the presence of banum and other salts was also 
studied, usmg preparations oontidxung amounts rang- 
ing from 14 0 per cent of radium to a preparation oon- 
taining 97 3 pW cent of radium chloride It is found 
that the difference m the deposition potentials of toe 
alkalme earth metals are great Miougfa to permit of the 
deposition of each of tmun being followed m toeir 
mixtures Traces of radium are noticeable in any 
amounts of calcium or strontium solutions, even in the 
presence of alkali metals The deposition of radium 
becomes indistinguishable, however, when the ratio of 
banum to radium exceeds 10 1 Traces of banum 
are discermble in sotutions of all the alkalis and 
alkalme earths The application of the pdarographie 
method with the dropping meretiry cathode to the 
determination of the solubilities of sparingly aolu^ 
salts has dso been found to give oemooratot and 
satisfactory results 
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The British Industries Fair. 

London aeotion of the Bntieh Industries Fair, I reputation, are represented, though there are also 
oiganued by the Department of Overseas Trade, some not less notable omissions It may be that for 
was opened at the White City on Feb 18 , the optical instniment manufacturers and also for the 


Obamber of Comtneroe under the auspices a 


, the annual exhibition of the Physical and 


the support of the Department of Overseas Trade, Optical Societies, held usiuilly in Jimuary at the 
bemg simultaneously opened at Castle Bromwich Imperial College of Science, South Kensuij^n, pro- 
Both sections will be open from Feb 18 until Mar 1 vuIm a better mtlteu for appeal to the exrorte who 
mohiBive Only British manufacturing firms were can best judge of the value of such productions 
permitted to exhibit, and no exhibitor might exhibit This view may account, in parh at least, for the 
articles other than those of his own manufacture list of exhibitors in the optical and scientific instru- 

The primary appeal of the Fair is to trade buyers, ment section of the British Industries Fair being 
and m order to attract them a spMial advance over less comprehensively representative than it might be 


seas edition of the catalogue of the London section One can readily imderstand that the expenditure Of 
was issued early in January to 10,000 busmess men in time, energy, and money needed for the preparation 
Europe, North America, South Africa, and the eastern of exhibits may easily constitute a serious financial 


coast of South Amerioa, in time to enable buyi 


any firm, and more particularly c 


cities so far apart as Constantinople, Cape Town, and comparatively small industrial 


Vancouver to receive a copy before commencing their optical and scientific instrument industnee, if there 
voyage to En^and The catalo^e contams dasonp should be an undesirable increase m exhibitions 
tiona, though m httle more than bare enumeration, of But the British Industries Fair, with its wide range of 
the exhibits of more than ISOO British manufactures, appeal to trade buyers from the four comers of the 
and embodies a eomplete claasifioation of «dl those earth, should provide a very suiUdile opportunity for 
exhibits b V trades, as well as indexes m nme languages, display complementary to that provided by the annual 
thus enabling foreign buyers easily to trace the goods exhibition of the Physical and Optical Societies 
in which they are Mrticularly interested As oata The pre eminence of Bntish optical and scientific 


larticularly interested As oata 


but the authorities responsible for its publication there are certam types of optical and instrument 
might realise that its format, by the more growth of products in which the legend still hngera that par 
Its pages, us now become awkward There are 400 tioular foreign products are the best, even though 
pages oonstituUng the body of the catalogue, with recent improvements m the corresponding British 
more than 260 pages of advertisements m addition productions may have falsified the legend The 
The size of the page being relatively small, the result British Scientific Instrument Research Association, 


the bne to be roiui with ease 


meters of the switchboard pattern One upshot of 


No less than 30 trades (several of them being that investigation is the definite conclusion that 
really groups of trades) are represented m the London “ the best known Bntish instruments of the kind 
section, from perambulators to pianofortes , but dealt with are quite equal to the best known oorre 
readers of Natubx will naturally be more interested sponding producte of foreign ongin, m the suitability 
m the scientific industnes An outstanding exhibit of their design for the purpose to bo served, m the 
IS that of the Impenal Chemical Industnes, Ltd , consistency of their indications, and in the general 


o a term currently fashion lines and details of their cows 
3 than forty subsidiary and Among the conspicuous foi 
peratmg throughout the Bntish optical and scientific 


Bntish Empire and the world This exhibit com 
pnses heavy chemicala, explosives and ommumtion. 


details of their construction ” 
the conspicuous features of the exhibits of 
itical and soientifio instruments and photo 
foods, the following may be mentioned 
et ray equipment, embodying automatio 


dyestuffs, metals and fertilisers, all of which are shown control of the tune of exposure , daylight lamps 
on a larm site having for its central feature a cmema which, it is claimed, give the same effective results as 
hall Here films are shown oontmuously illustrating before with the use of considerably less current , 


hall Here films are shown oontmuously illustrating before with the use of considerably less current , 
the manufacture of heavy ohmnioals, the making ^ compasses suitable for fast motor boats and a deptb- 
dyestufb, the use of blasting explosives (depicting sounding device for use at full speed, intercom* 
the f^ of 80,000 tons of bmestonel , and a fflm municaUon telephones for use on aeroplanes or ships 
showing by examples the uses of fertilisers and their where noise makes the use of ordinaiy instruments 


benefit to agriculture 


impossible , a new splinter proof glass fc 


British optKMd and scientific instruments and photo the colour ‘ snap shot ’ — the special film which makes 
graphic goods occupy nearly 8(K)0 square feet This it possible to take colour ‘ snap shots ’ with an 
section was inaugurated only in 1026, when there ordinary camera , a roll film reflex oamera for speeds 
Were 22 exhibitors, occupying 1700 square feet Ihis up to 1 /6000th of a second , and a photographic jplate 
year there are 60 exhibitors oooupying no less than with a speed of ‘ 2000 H and D,’ to use the appropriate 
7662 square feet — a significant testimony to the rapid technic^ term — four times as rapid, it is said, as 
grewth of these important branches of Bntish any plate previously produced 

mdust^ In view of the growmg use of optical and Sdentifio exhibitors, actual or potential, should also 
soleniino instruments for purposes of researah, control, realise that, apart froifi the direct benefits m the shape 
and test, in an ever widemng and vaned field of of trade orders that am likely to accrue from the exhibi- 
indu^iiid prooemee, the exhibits m this section should tion, the display Of a representative and fairly oompre* 
grow more nqiidly still if the manufacturers concerned hmsive ooU^ion of optical and scientific instrument 


provides. A MaDoe tbrou^ the optical section shows ment may also tove its mdirect benefit in assiatin 
mat many of (he leading Britun optical manufac* (Joveroment to rWjse the value and importance, froi 
turers, some of whom have deservedly a worki wide ’< a national viewpoint, of these particular industries 
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The Paulin Aneroid 


n^H£ Swedish en^eer, O Paulm, ha« reoently 
implied the null reading pnnoiple to the aneroid 
barometer The action of the luetrument will readily 
be understood from the illustration (Fig 1) The 
diaphragm a, the total range of motion of which is 
reetnot^ by means of stops to about ^ nun , aotuatee 
the frame j, to the upper ends of which are attached 
phosphor bronze stri^, bent at an angle and fastened 
at their lower ends to the base To the angles of the 



Tva 1. 


latter strips are attached two horizontal strips k, 
which are pinned above and below a transverse torsion 
strip g, held by springs A, and carrymg the nuU pointer 
y It will be seen that a nse or fall of the diaphragm 
alters the angles of the bent stnps and imparts a twist 
to the torsion strip g through the horizontal stnps h 
The $oale. pomter m is earned by a central thr^ed 
■pmdle, passing through a nut attached to the upper 
end of the spiral spimg b The lower end of this 
spnng 18 coupled to the diaphragm Varying air 
pressure on the diaphragm is thus equihbrated, and 
the diaphragm themby restored to its null position 
by the measured rotation of the central spmdle 
The writer has recently had an opportunity of test 
ing this type of baroEpetar on an expenmental survey 
m the Eastern Highlands of Scotland, m the course 
of which checks on the aneroid readings were obtained 


at frequent intervals by means of trigcmometriaaily 
fixed heights. Normal surveying praotioe was followed 
by reading a stationary barometer at intervals doling 
the field traverses to allow for diurnal and weather 
changes of pressure, and the effect of varying tem- 
perature of the air column was allowed for, on the 
usual isothermal assumption, in reducing the field 
readings 

The makers claim that friction errors are eliminated, 
and this claim would appear to be substantiated 
The reading is always consistently definite and is not 
affected by tapping 

The extent of the first climb m the early morning 
was invariably exaggerated by the instrument to the 
order of per cent This error is not due to hyster- 
esis, since it IS m the wrong sense Neither is it due 
to want of sympathy between the makers’ graduation 
formula and the local meteorological and geographical 
conditions, for an independent computation from the 
International formula reveals no neater difference on 
this score than 0 1 per cent 'Hie only alternative 
which suggests itself is faulty temperature oompen- 
nation oi the particular instruments under trial 
Temperature fell considerably during the climb, and 
It 18 hkely that insufficient time was allowed before 
starting to enable the traverse barometer to take up 
the outdoor temperature It is indeed difficult to see 
how the meohanism described m the makers’ oatcdogue 
can be compensated On the other hand, the writer 
has been mown the results of Nationid Fbysioal 
Laboratoiy tests on other barometers of this type, 
which mdioate remarkably good temperature oom- 
pensation Possibly the difficulty has been overcome 
in later models, at any rate m selected speounens 

Minor vanations in altitude were recoided to within 
one or two feet of truth, and m all oases where the 
temperature remained sensibly constant the traverse 
closed to within two or three feet, even after a sudden 
drop of a thousand feet 

1^8 instrument would appear to mark a stm for- 
ward m the design of surveying barometers, although 
more extended field tnals are necessary before tUUi 
can be stated with assurance M H 


IsostAsy 

By Oeobob B Potnam, U S Department of Commerce, Waahmgton, D C 


rPHE condition of eqmlibnum in the crust of the 
-L earth is mamtamed by under - surface oom 
pensation of some sort, between the extremes of no 
compensation (a rigid orust) and complete local com- 
pensation (a plastic crust) Common knowledge 
^ows that the matenals of the orust are too weu 
for rigid support of the rekef, and are too strong for 
complete lo^ isostasy AVhat, then, is t^e most 
probable arrangement of the actual isostatio oom 
pensatson 7 

Gravity measurements furnish the pnncipal evi- 
dence Of the methods for their dmntamm, the 
reductiona of Bouguer and Hayford correspond to 
the above two extremes 'Die large Bouguer an 
oroahea prove that the crust is not rigid In papers 
prmted m the May 1928 issue of the Proceedmga o/tha 
Nationai Academy oj Sctencee, I have shown ^t the 
Hayford hypothesia of complete lootd compensation 
is untenable, and leads to significant error 

The Hayford method assumes that the isostatio 
oompensabKin is “complete under every separate 
portion of the eeurth’s surface,” however small This 
hypothesiB was not olaimed to be completely true, 
but this notable work has been built around local 
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compensation, as complete as matbematio^y prac- 
ticable Hayford and Bowie allude to any error due 
to this assumption as a negligible matter The Hay- 
ford reduction divides the area about the station 
into very small oompartments, and assumes complete 
local compensation for each The first zone is a 
oybndncal column 2 metres m radius and extending 
downward 113,700 metres (71 miles), and this column 
18 assumed to be m perfect equilibrium, free to move 
without resistance from surrounding materials This 
cannot represent a condition possible in Nature Sudi 
compensation could be true only with matenals 
wholly plastic, and no remaining stufaoe rebef 
The errors m the Hayford residuals show as over- 
compensation for stations above the average level, 
and as under-compensation for stataons below , iiwy 
are appreoiabla or large for mountamous stations, 
but negligible m fairly level regions They are smiflar 
to the ‘free air’ rMuotion eiron, althiough mi:^ 
smaller The proofs givoa depend mainly on einn- 
pansons of pairs of adjaooitjgravity stations differing 
materially m elevation. Tne evidenoe shows that 
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I also ^ued this strong method by pairst for a 
measure of the horlKontu extent of regional oom- 
peaiaation, and find evidence that this ia impreoiable 
to about 160 kilometree (100 miles) from the station 

Another basio bypothems of the Hayford reduction 
ia t^t the densities so vary with the elevation that 
the mass in a unit column Is constant This cannot 
be true even approximately, m mountainous regions, 
for small umt areas The correct conception is that 
of limited regional compensation honzontollv, which 
ia the same as incomplete compensation vertically, or 
partial lack of local compensation, for features of 
moderate exteaxt 

All this affects the discussion of the so-called Airy 
and Pratt tbeones With r^onal isoatosy there will 
be horizontally extended compensation beneath 
mountains, instead of individual downward pro- 
tube^oes Probably the depth of compensation 
vafn|i appreciably, and the topographic rwef must 
be explamed by more than one kind and direction of 
force 

To bHng the gravity measurements withm the 
possibility of mathematical treatment general assump- 
tions cannot be avoided, but these must be pb^oally 
reasonable, and be such as to result m muiinuim 
residuals 

In the papers to which reference has been made, 
two regional isostatio methods of reduction of gravity 
observations are given One, a more accurate 
method now first proposed, uses a practioable regional 
system of reduction by averaging the elevation for 
moderate areas about the station, thus avoiding the 
local compensation error It yields results nearer 
the truth than-'the Hayford method, and reqiures 
less labour A more correct, but lees readily com 
putable, conception, would substitute a warped 
surface for a levelled area about the station 

The second method, the ‘average elevation iso 
static reduction,’ was devised and used by me m 
1896 , it avera^ the surface elevation withm 100 
nulee of the station, and ^pbes a compensation for 
this average elevation l^s is a simple method, 
although approximate, as it neglects curvature On 
a reasonable conception of isostoay, it eliminates or 
greatly reduces the extreme residuals m mountainous 
regions This method is of special signifloanoe m 
ttie general problem, as it proves isostasy without 
using the Hayford assumptions It is not based on 
any assumption as to the thickness or vertical density 
arrangement of the compensation, providing it is at 
a oonsiderable depth, and hence an unlimited number 
of otanbinations of these elements will satisfy the 
condition of isostasy This reduction is a regional 
treatment of compensation, and the area used oon 
fonns well to that found, by more exact methods, 
to be regionally oompmuated It confirms the pre- 
vious conclusion that regional isostasy cannot be 
ignored 

In 1894, gravitymeosurements across North America 
were made by me for the Coast and Geodetic Survey, 
at stations li^ah had been carefully selected to tert 
the condition of the earth’s crust I apphed this 
average elevation reduction to these and other deter- 
minations, representing extreme and diversifled con- 
ditions This work, on a bSsis of isostasy, eliminated 
the larger residuals i^oh all preoeding methods ImkI 
failed to do, and it was tiie first oonrartent proof of 
isostasy 

The first observational evidence of crustal equi- 
librium came from British trigonometno and gravi- 
metric surveys m India The first definite proposal 
of this theory was msde by Airy sevwity-three years 
•go, and sdentlsto have continued to make 

vanil^ oontribotions to the theory of isostasy 
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University and Educational Intelligence 

Caiuridob — The governing body of Emmanuel 
College offers to a research student commencing 
residence at the University m October next, a student- 
ship of the annual value of £160, tenable for two years 
Preference will be given to a candidate who has already 
completed at least one but not more than two years 
of research ^phcations should reach the Master 
of Emmanuel (Tne Master’s Lodge, Emmanuel College, 
Cambridge, England) not later than June 30 

Thb Geological Department of the Umversity of 
Melbourne has been provided with a new biuldmg at 
the cost of £21,000, by a grant from the Government 
of Victoria On the occasion of the opening of the 
new building by Lord Somers, the Governor of 
Victoria, a pamphlet has been issued summanBong the 
history of the Department and giving a list of positions 
obtained by its g^uatee, and of the 123 papers issued 
in connexion with the School during the past twenty 
three years The pamphlet refers to the early history 
of the school under its founder, Sir Fredenok McCoy, 
from 1854 until 1899, Prof Gregory durmg the next 
five yeanr. and Prof Skeats since 1004 It has been 
oonouoted m recent years m a joint building with 
metallurgy erected m 1906 The growth in the 
number of students has rendered necessary the pro- 
vision of the present large and well equipped building 
The staff of the Department moludes Dr Summers as 
associate professor and Mr Fredenok Chapman, of 
the Viotonan National Museum and now acting as 
Pabeontologist to the Austrahan Federal Government, 
as lecturer m palaeontology 

STtrpLBY CoLLXQB. Warwickshire, is appealing to 
the public, and eqpecKdly to those having a^cultural 
interests, for £20,000 to enable it to continue its work 
of providing courses of instruction for women m 
horticulture, agnoulture, dairymg, and poidtry- 
husbandry Onginatmg as a hostm at ReMing in 
1898, the College movM in 1903 to Warwioksiure, 
where it became a teaching centre for gardening and 
dairying It now provides a three years’ diploma 
course in horticulture , two years’ courses m horti 
culture, in agnoulture, m dairying, and in poultiy 
husbandry , one year and shorter courses m the 
above suejeots and instruction in carpentry, bee 
keeping, fruit bottling, and fioral decoration The 
fees for tuition and reeidenoe amount to 110 gumeas 
and upwards per annum The College is always full, 
and the demand made upon it for trained workers is 
greater than it can supply with its present aooommoda 
tion, which IB limited to sixty resident students Of 
the twelve hundred women who have passed out from 
It, many are now managing their own land or earning 
salanes not only in Great Britain but also in Aus 
traha, New Zealand, Uganda, Kenya, South Afnoa, 
Canada, India, and Ceylon, where they are growmg 
onm of all kinds, including cotton, lemons, oranges, 
coffee, and tobacco In 1911 the College obtain^ a 
lease of Btudley Castle estate, oompnsmg the oasUe, 
farm buildings (now needing repair and enlargement), 
and 340 aoree of land This lease is now drawing to 
a close and £16,000 must be raised before July 1 to 
oompleto the purchase of the freehold Towards this 
the Treasury nas promised a grant of £6000, former 
students have pledged themselves to find £1000, and 
the present students and staff are oontnbuting £800 
The OoUsge » reoc^Enised by the Ministry of Agnoulture 
and Fishenes. from trhioh it receives an annual grant 
of £1000 The i^paal is signed by the Marchioness 
of Londonderry as president Donations may be eent 
to honorary treiu^r, Mr H Keeling, 26 Eooleston 
- .^Strett, London, S W 1 
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Calendar of Patent Records. 


F«bru«ry »6, 1781 — ^The pi^ent known as 

‘ Tum«’B Yellow ’ or ‘ Patent Yellow ’ was the 
subject of a patent granted to James Tumec on 
Feb 16, 1781, and was at one tune extensively used 
The validity of the patent was twice upheld in the 
courts and its life was extended by Act of Parliament 
(82 Qeo 3, 0 78} on the ground that " the colour was 
made from British materials, and that the mvention 
has not only m a great measure superseded the 
necessity of importing the colour from abroad, but 
it is now export m oonaderable qiuuntitiea to most 
parts of Europe, the East and West Indies, and 
America, by the gpreat consumption of 

oommcm salt necessarily used m preparing the same 
the said mvention will word an incretue to the public 
revenue ** Like most lead pamts, however, ‘ Timer’s 
YeUow ’ IS afileoted by long expose to a sulphurous 
atmoqihere, and the introduction of the chrome 
colours has rendered it obsolete 


February *7, i8oa — ^The closed kitchen cooking 
range was first patented by George Bodley, of Quay 
Foundry, Exeter, on Feb 27, 1802 The patent was 
for a stove oonstructed with an orven on one side and 
a boiler on the other, the flue gases passmg from the 
upp«r part of the stove round three sides of the oven, 
under and up one side of the boiler, and then mto 
tha chimney , the whole being covered with a plate 
upon which veesels could be warmed 


February a8, 1799 — The so called Amenoan type 
of windmill, m which instead of the small number of 
sails of lar^ size, common to the mills of Europe, 
thm is a large number of small blades arranged 
in wheel formation, was mcluded m an English patent 
granted to George Medliurst on Feb 28, 1799 

February 39, 1613 — The patent wanted to Simon 
Sturtevant on Feb 29, 1612, for the use of coal m 
aU metallurgioal operations, including iron production, 
was suiTMidered the following year, and it is chiefly 
of mtereet now because in it Sturtevant foreshadowed 
with renmrkable accureuiy the procedure, adopted 
o^ially much later, of fih^ provisional and complete 
{meoifioations m connexion with patent apphcations 
Sturtevant not only annexed to his petition fox a 
patent a statement deacnbmg “ m some measure ” 
bis mvention and the method of carrying it out, but 
he declared also that the invention would be “ more 


fully, amply, and particularly dranonstrated, specified, 
deecnbed, and oontamed, m a largo treatise which 
shall be put in pnnt cmd published before the last day 
of Easter term next," and the treatise was m fact 
publii^ed by the date mentioned The speoiflcation did 
not become a regular feature of the procedure of patent 
practice until more thsoi a himdr^ yeeus latw, and 
the filing with the application of a provisional specifi 
cation aesonbing the nature of tne mvention was 
especially adoptM by the Act of 1862 

March i, 1651 — The official senes of English and 
BrltiA patents which begins with the year 1617 and 
is being oontmued to day. does not inelude any entnes 
for the Cknnmonwealth penod, though sevmu patents 
were granted during that regime S^e of theM were 
m the usual way by Cromwell’s Letters Patent, but 
others were grantee! direct by Act of Parliament and 
not under the Great Seal One of these latter was 
to Jeremy Buck, of Mmchinhampton, Glos , and dates 
foomUar 1,1661 Like Sturtevant’srtferred to above, 
it ti one of the mMiy unsuccessful patents deabng with 
^ use of ooal for smdtuig iron 'l%e Act contains 
a proviso that, after seven years. Buck was to take 
^^gnentiees and " teach them the knowledge and 
mystery of the new mvention ’’ 
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Societies and Academies. 

London 

I Ceoloxiesl Society, Jan 23 — J X Chsrlsswertb 
The South Walee end moraine l^e Irish Sea ice 
stood over Cardigan Bay at the period of the mavimiiTn 
advance of the Newer Drift period, and ponded back 
the natural drainage of northern Pembrokeshire smd 
southern Cardiganshire to form a cham of extra- 
glacial lakes connected by marginal streams The 
ead morame of the Newer Drift posses across eastern 
and southern Wales In nortoem Pemtmikeehire 
and southern Cardiganshire it was laid down i^ng 
the edge of the Irish Sea loe Farther east, the morame 
IS practically oontmuous, and r^resmts the morgm^ 
product of the local Wriah ice, which was centred m 
the mountains of Central Wales, the Carmarthenshire 
Vans, the Brecon Beacons, the Black Mountains, and 
the mountains of Radnor Forest This loe flowed 
beyond the outlets of the great valleys of the east to 
form the valley glaciers of the Severn and other 
nvors, and extended southwards on to the coastal 
plam of Glamorgan The Newer Drift is of early 
Magdalemian age — A Jewett and J K Cbailesworth 
The glacial geology of the Derby^ire dome and the 
western slopes of the Souths Pennines The 
Derbyshire l^me of the Southern Pennines was over- 
ridden at the penod of maximum glaciation by loe 
from the north and north west This is shown by 
the ooourrenoe of patches of true boulder olay, by the 
wide distnliution of erratics of Lake Distnot and 
Galloway rocks over the dome and along its valleys, 
and other evidence The upper limit of the erratics 
from the north follows the outer flanks of the south- 
western Penmnes at about 1260 feet above sea level 
The ice-recession from this positicm was associated 
with a copious marginal dramage, which eroded a 
well developed suite of channels linking a numbW of 
big extra glacial lakes m the valleys of the weetmi 
Pennmes 

Physical Society, Jan 26 — C Vernon Boys A 
fused quartz pendulum rod for clocks Possible causes 
of the progressively moreasing losing rate found m the 
going of the Shortt clock are discussed A design is 
given for the free pendulum with rod of fused quarts , 
carbon steel and mild steel for the supporting springs 
and the bob respectively are suggested — G W 
Sutton A methra for the detenmnation of the 
equivalent resistance of air oondoisers at hi^ fre 
quenciee The losses in air condensers are mWied 
into two portions (a) those due to lei^age through 
the sohd dielectnc, tuid (6) those due to terminal and 
plate resistance A method is developed for measuring 
each, under conditions such that the other is negligibly 
small — L Hartshorn The measurement of the anode 
oiromt impedances and mutual conductances <A therm- 
lomc valves A Wheatstone bndge method with 
current of telephomc frequency u used Although 
both anode circuit resistance and mutual oonduotanoe 
vary very considerably with the gnd bios, the pniduot 
of the two, which gives the volta^ factor of the rahre, 
is approxunately constant The increaee m the eflte- 
trve valuee of the inter electrode oapaoitieB is explained 
by the presence of the space cham, which anw has 
the effects of tnakmg these capacities vary with the 
frequency and of giving them a comparauvdy high 
power factor, especially at low frequenoiee. 

Linncan Society, Jan 31 — MIm G H Faulkner t 
The anatomy and histology of bud-formation in 
Serpuhd, Ftlograna unplexa The genus Sdlmaana 
is synonymous with Ftlognma The position of the 
plane of fission and the inltiid sae ot the bud are 
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variable, both heing related to the length of abdomen 
of the stock Inter^ histologioal ohani^ acooinpany 
the formation of the extonal form of the bud These 
result m a complete hiatolyais of the original tiaeuee 
of the bud-segments and their replacement by em 
bryomo cells — R W G Kingston The natural 
hi^ry of the Oxford Umvenity Expedition to 
Qreeniand m 1028 Godthaab waa selected as the 
place for investigations Animal life is abundant. 
Mt the proportion of mdividuale to speoiee u small 
The birds are mate prohflo than the corresponding 
apeoiee m tempmte regions and their development is 
more rapid The Passerine birds laid on an average 
two more eggs in eaeh olutoh, and the fledgling periods 
were reduced by five or six days The Polar wolf 
and hare do not change mto a brown coat m aummer, 
because m summer, owing to the superfluity of food, 
thei;a is no struggle for existence m the ordinary 
sense, and therefore no necessity for such change 

Paris 

Academy of Sciences, Jan 21 — The president 
announced the deaths of M Widal, merabw of the 
Section of Idedioine and Surgery, and M Riquier, 
comepondant of the Section of Geometry — A Lacroix 
The chemical composition of the teotites, wd m par 
tioular of those of Cambodia — Eduard Cech Fro 
jeotive deformation of plane networks — Paul Delens 
Systems of two circles and groups of spherical opera 
tions — L Lusternlk and L Schnirelmann A topo 
logical principle in anal}rais — K Kunugui The 
infinite and minimum type of dimension — Krawt* 
chouk A theoteni of Las^erre — Henri Csrtan A 
new theorem of unioity rehtive to meromorph func 
tions — J Herbrand The non contradiction of the 
arithmetical axioms — W Margoulu The expert 
mental determination of the tensions in the frames of 
aeroplanes — } Haag The influence of the mertia of 
the spiral on the rate of chronometers — J ossph Pdrts 
The action of an obstacle on a viscous fluid , a 
sinmlo demonstration of the formulae of Faxdn — 
J B Verichallelt The equation of vam der Waals 
and thermodynanuos Diwussion of a recent oom 
munioation on the same subject by V Karpen — 
C Ravsau The pnnoiple enunciated by Camot the 
theorem The formulas of the second domaun of 
thermodynamics mdependent of any pnnoiple — 
B Decaux The calibration of tuiung* forks serving 
as a basis for the measurement of radiotelegnmhio 
frequencies The method descnbed penmts of an 
accuracy of 3 in 100,000 — V Dolajiek and Mile D 
EngelmannovA The spark doublets m the K senes 
— J GiUss The structure of the third order spectrum 
of sulphur — H Volkringsr The oontmuous spec 
trum of mercury vapour — Pierre Bricout A speotro 
graph objective possessing a focal distance omistant 
to a thousandth approximately between 1850 A auid 
7000 A The elements of a quauts fluorspar doublet 
are separated by a thm oonvergent menisous of dis 
tilled water Ihis gives an objective remarkably 
ochromatio over the range of spectra for which 
a quartz fluorspar lens is commonly employed — 
R Coustal The realisation of a phosphoromoter by 
means of which measurements of the intwisities of 
phosphorescence can be rapidly earned out — 
B ^gitch A method for the electrolysis of mokel 
A deeonption of on mdustnal method for preparing 
mokel eleotrolytioally of 99 9 per cent punty from a 
mokel txmtammg 10 per cent of uipuntiee The 
eleetoolytio sohrtion is a strong solution of mokel 
obkmde heated to 05* C , the anode and cathode 
oompartments are separated by a diaphragm, and 
fine nkdDsl wires ate used as the cathode — Mila. 
Swumns VcU The ohromitsb and ferrites of nickel 
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and cobalt — Octave Mangel The presence on the 
south slope of the Pyrenees of overthrust elements 
proceeding from a fold in the north —Robert Ferret 
and L5on Moret The limits of the Bathoman m the 
Sixt Alps (Haute Savoie) — H Baulig The forma of 
relief m the central plateau of Franoe and its Mediter 
ranean border general results — P Mazi The 
detarmmation of the temperature of the ohloro- 
leuoites m maize plants exposed to the sun — A 
Perrier The tronnormations of chlorophyll m a 
greoi alga — Max and Michel Polonovtki The 
aminoxides of hydrastme and of narootine Hydra- 
stme and narcotme oxidised with hydrogm peroxide 
give true N oxides these are unstable, emd eure 
easily transformed into compounds the nature of 
which 18 still under mvestigation — C Vansy and 
A Bonnet The phenomena of regeneration m 
Sptrographis Spallaraanu — Aversenq, Jaloustre, and 
Maurin The action of thorium X on the proportion 
of active principles of oertam medicmm plants 
Experiments are given showmg that radioactivity is 
capable of produemg a marked uiorease m the pro- 
portion of active prinoiplee of certam plants — 
J Andr^ Thomas ^e rdle of the grouping of m 
dividuals in the perturbations of tropisms of Oon- 
vduta Roscoffermt some alkaloids — L Hugounenq 
and E Couture Tho action exercised on the photo 
graphic plate by cholesterol extracted from cod liver 
oil Choleeterol extracted from bile oalcuh, or from 
ox bram, has no action, even after several days’ 
exposure, on a sensitive photographic plate Cho 
lesterol extracted from cod hver oil, on the other 
hand, exposed on the same plates under similar 
conditions, causes the appearance of well marked 
black spots — S Mutermilch and Mile E Salsmon 
The vacouistion of the rabbit against cerebral tetanus 
— P Descombey The antitetanus immunisation of 
the guinea pig by the mtracerebral injection of 
tetanus anatoxm — L Normet The treatment of ex 
perunental heemorrhage in tho dog by an artificial 
serum contaimng citrates 

Rome 

Royal National Academy of the Llncel Communica 
tions received during the vacation — G Fubini The 
transformations of ^place, LAvy, and Moutard for 
hyper surfaces — F Zambontni and V CagUoti The 
quantitative spectrosoopio determination of small 
quantities of strontium, banum, and oosium m 
mmerals, rocks, natural waters, etc Tho method 
long in use for the deternunation of htbium and oon 
sis^g m ascertaining at wha() dilution the oharapter 
istio red Ime of the spectrum just disappears, is applied 
to strontium, banum, and casium For the first two 
of these meteds, the method requires absence of free 
aoid from the solutions The presence of banum does 
not influence tho spectroscopic deternunation of stron- 
tium, but oaloium in mark^ q^uantity renders the re- 
sults less exaet Neither rubidium nor lithium afleots 
the results obtained with otesium, but if potassium is 
present ui lame proportion, the solution used for oom- 
panson should oontam potassium m similar proportion 
Under such oonditiona, the method gives approxi- 
mately exact results with matenals contamingaa 
much as 10 per fseat of oeuum — C Aliprsndi llie 
prmoipal normals (according to Vitah) of a geneno 
surface of HRbertuui space — Silvia Martii in Biddau 
The expoamtials of matnoee of the second order and 
their apphoation to the theory of groups — G Santons 
The equation which satiafies the ooeSflloiont a of the 
congruence ** +cut +amO (mod p) with p pnma — 
R Calapso A new transformation of isothermal 
surfaces With the help of the ready transforma- 
tion of the Jt surface of Tzitzdioa mto an isothesmal 



302 


NATURE 


[February 23 , 1929 


BurfEioe of a four dmxenBioaal space, it -waa recently 
shown that the projective deformation of an /f sur 
face IS reducible to a transformation C« A new 
transformation of the isothermal surface, of which 
that of Darboux is a particular ease, is now estab 
lished — G Colonnetti Now oontnbution to the 
theory of elastic co-actions and its technical apphoa- 
tions (3) The theorem enunciated and demonstrated 
m the two previous notes is applied to the solution 
of certam concrete problems of technical interest — 
H Geppert Adiabatic invariants of a differential 

S no system (3) The differential systems of two 
nsions having been considered m the eaiher 
notes, the more general case of the generic system of 
n dimensions is now discussed — A Masotti A form 
of the dynamic equations of a system of rectilinear 
vortices — A Bellulgi Gravity measurements and 
isostasy — A Ferrari and M Carugatl The import 
ance of the orystallme form m the formation of sohd 
solutions (4) Thermal analysis of the anhydrous 
systems MgCl, -FeCl, and CdCl, -FoCL As would 
be expected from the sunilanty in crystalline structure 
of their components, each of these two systems ex- 
hibits complete misoibihty in the sohd state — E 
Pace Pmaoonea and pinacolines It has been 
previously shown that the action of organo rna^esiutn 
compounds on 7 diketones gives rise to ditertiary 
glycols, which can be readily transformed into hetero 
cyclic derivatives of tetrahydrofuran, tetrahydro 
pyrrole, and tetrahydrothiophen Similarly the o 
diketone diacetyl reacts with two molecules of mag 
nesium alkyl hahde, yielduig a ditertiary alcohols 
(pinacones) which may be converted into the corre 
sponding puiacolmes by dehyilration with dilute 
sulphuno acid and subsequent distillation in a current 
of steam Acetylaoetone, the most important of 
the ^-diketones, fails, however, to react with mag- 
nesium alkyl halides, due perhaps to the existence of 
acetylaoetone as an equilibrated mixture of desmo 
tropic forms — L SettimJ Chemical composition of 
certam food pastes and the modifications effected 
by boiling in water In materials of the macaroni 
type, the staroh granules are mostly somewhat dis 
torted and m some oases exhibit deep fissures, the 
central hilum being always shown as a pomt After 
being boiled the granules ore larger, the few that 
remain mtact presenting undulating contours , the 
mtenor of the granules shows stratification and the 
oentral hilum resembles a vacuolo The boiled 
substance contains about 20 j>er cent of soluble 
staroh and 8 per cent of reducing sugars, and shows 
a marked dinuiiution m the proportion of soluble 
mtrOgenous matenals — P Di ICsttei and F Dulzetto 
Histochemical demonstration of glutathione and its 
distribution in certam organs To detect glutathione, 
the oKans are reduced to small fragments and im 
mersedf for at least thirty minutes m 20 per cent 
trichloroacetic acid solution immediately after re 
raoval from the animal Sections 4 6 /i ui tbiokness 
are out by the freezing method, placed on microscope 
slides, and treated for 3 4 minutes with freshly pre 
pored 6 per cent sodium mtropnisside solution 
The excess of the reagent being removed by means 
of filter paper, the slide is inverted over the open 
mouth of a bottle of concentrated ammoma solution 
An amaranth red coloration, appealing at once, 
mdiootes the location of the glutathione — E Carol! 
The zmoroDisous phase of /one thoracua (Montagu) 
obtamed by culture on copepods 


Washutoton, D C 

NatioasI Academy of Sciences (i^fvo , Vol 14, No 
11, Nov 16) — Harlow Shapley Studies of the 
galaotw oentre (1) The programme for Milky Way 
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variable stars Five years ago an observing pro- 
gramme was arranged at Harvard Observatory to 
provide material for the general study of faint vari- 
ables as bearing on the Milky Way problem The 
observations will be continued for another five or ten 
years and the results summarised under the above 
peneral title The problem is largely one of the 
improvement and extension of existing standards of 
magmtude —Harlow Shapley and Henrietta H Swope 
Studies of the galactic centre (2) Preliminary 
mdioation of a massive galactic nucleus Examina 
tion of the distribution with respect to mediem mtmm 
tilde of twenty six cluster type variables m the field 
to the north of Ophiuchus and Scorpio, sug^ts a 
nucleus at a distance of nearly fifty thousand light 
years, which agrees with the distance of the galactic 
centre as detennmed from measurements of the 
globular clusters — Gustaf StrSmberg The deter 
mutation of absolute magnitude dispersion with 
application to giant M stars — Arthur B Kennelly 
Qudermanman complex angles These functions 
have many applications 111 physics and electrical 
engineering An outhne table of complex guder 
mannians is given —Nicholas A UUas New studies 
in polymerisation (1) Polymerisation of styrene 
Benzoperaoid inoreasbs the rate of absorption of 
oxygen m the initial stages of the oxidation of styrene 
and also the rate of polymerisation Anthracene 
mhibits polymerisation and also the oxidation of the 
benzaldenyde fonned Yet m the presence of anthra 
cone, oxidation of styrene proceeds at a relatively 
high rate, indicating selective inhibition Poly 
meriaation seems to be effected by energy liberate 
by the initial products of oxidation reacting with 
unoxidised styrene molecules — ^John R Bates The 
quern hmg of caitmiura resonance radiation Hydro 
gen quenches the resonance radiation, probably 
havmg its vibrational energy mcreased — H C 
Sherman and H L Campbell The infiuenoe of food 
upon longevity Using two diets, one of which, as 
shown by rates of growth and reproduction, is ade 
quate, but the other is better, it is shown that the 
average duration of life of rata on the latter diet was 
almost ten per cent greater than those on the former 
diet — Carl Barui The interferometer U gauge with 
closed auxiliary reservoirs — F S Brackett Charac 
teristic differentiation in the spectra of saturated 
hydrocarbons The vibration spectra m the near 
infra red were exammed These give data as to the 
relative bmdmg forces exerted upon the hydrogens 
when attached to primary, secondary, and tertiary 
carbons — E 0 Wollaa Axe oharaotenstio X rays 
polarised ? Usmg a method based on mtegrated 
intensity measurements, it is found that, within the 
limits of experimental error, the Ka lines of raolyb 
denum are not polarised — J G Winans aud BCG 
Stueckelbarg The origin of the oontmuous spectrum 
of the hydrogen molecme A theoretical diocussion — 
B U Condon and H D Smyth The cntioal potentials 
of molecular hydrogen An examination of the 
experimental data on the lines of the preceding 
papm- — ^Jewe W M DuMond The structure of the 
Compton shifted line Theory predicts that the 
shiftM ‘ Ime ’ 18 a diffuse band Using scattering 
angles of 170* 178°, good agreement between observed 
and calculated structure was observed for scattering 
by alummium, but additional hnee appear with 
beryllium — Stanley Smith Some multiplets of 
doubly ionised lead — Benedict CoMen 1 Speotral 
mtensities of radiation from non harmomo and 
apenodio systems — ^Joseph Kaplan The aurora red 
line In experiments on the excitation of the auroral 
gre«i line when oxygmi u mixed witli active mtrogen, 
a red Ime is observed This ‘ line ’ seems to be a 
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The Place of Biology in School Science 
A TTENTION has recently been directed by Mr 
Ormaby Grore and others to the lack of ade 
quately trained men to supply the urgent needs of 
the Empire for biologists The need has existed 
for a long while but the position has never been 
dealt with in a comprehensive way possibly because 
there was no practicable method of awakenmg that 
general interest in the problem which is an essential 
prelude to its solution It may now be confidently 
said that interest is at last aroused and the time is 
npe for attacking the problem itself There has 
been a highly sigiuficant change in the attitude of 
the average citizen to the multitudinous problems 
of Empire and he now realises how intimately he 
is concerned in the ordered development of over 
seas resources By its general activities and 
perhaps above all by its publicity campaign the 
Empire Marketing Board is driving home this new 
outlook while for some time past it has formed the 
guiding principle in official circles wo need only 
instance the new organisation of the Dominions 
and Colonial Offices the reports of Commissions 
that have exammed some of the problems m the 
non self govermng Colonies the Research Grants 
Committee of the Empire Marketing Board the 
first Imperial Agricultural Research Conference 
and the personal visits of Mr Amery and Mr 
Ormsby Oore to the Dominions and Colonies The 
most important common factor brought out in all 
these activities is the opportuiuty for the tramed 
biologist Innumerable problems await him m every 
form of agnoulture m forestry and m education 
There is little doubt that the grave shortage of 
quahfied men would not have occurred had biology 
not been neglected m the school science course 
It 18 perfectly true that the small proportion of 
men destmed by natural gifts to become leaders m 
some branch of science are httle affected by gaps 
in their early traming but the spade work on 
which the general orderly advance of a subject and 
its actual employment m practical problems closely 
depend is done by men of less transcendent 
quahties who form the bulk of the class of pro 
fessional scientific workers These men are un 
doubtedly moulded to some degree by their early 
education m the sense that although they are 
evidently potential soientifio workers the particular 
branch that they will follow usually depends on 
what was put before them m their impressionable 
years It is well to stress the vital control that the 
educational syllabus has m mamtauung the supply 
of competent research workers in any branch of 
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soiono© German phyuos and ohemiatry and their 
industrial apphoations provided the outstanding 
illustration of the pre-War penod This achieve 
ment was once described by, we beheve, Sir William 
Ramsay as “ the triumph of the second rate ” The 
phrase can be construed as oymcal in intention, 
but its true meaning is surely that the success 
depended on adequate training for the moss of 
research workers, who were only second rate in 
comparison with the few men of gemus 

The science cumoulum of British pubbc swid other 
secondary schools is almost exclusively occupied by 
formal physics and chemistry, and it is not sur 
prismg that recruits for other branches of science 
are relatively few Yet it is not easy to make any 
change, although the desu'ability of doing so seems 
evident The matter has bron under careful 
examination by comnuttees of the British Associa 
tion, dealmg respectively with “ Science in the 
School Certificate Exammation ” and “ Animal 
Biology m the School Cumoulum " The former 
18 naturally the more comprehensive, and makes a 
clear distmction between science teaching as part 
of a general education, and as preparation for pro 
feasional quaUfication or a degree It is generally 
forgotten — and the recent correspondence m the 
Times is no exception — that only a very small 
proportion of secondary school pupils proceed to 
universities Probably 96 97 per cent finish their 
formal education at the age of sixteen, and the 
remainder have already begun to specialise in the 
subjects they intend to follow at the umvcrsity or 
elsewhere 

Both classes suffer through the almost complete 
neglect of biology m their cumoulum The former 
class have not a properly balanced outlook on 
science and its manifold relations to the modem 
world, while in the latter class there are. as already 
mentioned, potential biologists who will neverthe 
less become physicists and chemists The scope 
and intention of the biological teachmg — or better, 
of the balanceti scientific teaching — must be differ 
ent in the two cases, but obviously the primary 
need is that the science course m both the pre- 
paratory or elementary school and the secondary 
or pubhc school shall contam an adequate amount 
of biology There would be little difficulty about 
this if our existmg educational structure could be 
demolished and built afresh, for any attempt to 
graft additional subjects on to an already over 
crowded cumculum is faced by grave difficulties 
On one hand there are the enthusiasts who would 
jettison something to make room , some suggest 
that non scientific subjects should be reduced 
No 3096, VoL 1^3] 


others that physios, chemistry, and mathematics 
should be curtailed On the other hand, there aro 
the (unkmdly described) vested interests, who 
assert that the time available for science is already 
cut to the bone Meanwhile the vicious circle re- 
mains even if biological subjects were introduced 
to morrow, few qualified teachers could be found 
It almost appears that the advocates of biological 
teaching have unwittingly delayed, by over- 
emphasis, the reforms they have at heart, for they 
have created more than a suggestion that the 
present science teachmg is out of touch with 
realities It is asserted that physics and chemistry 
courses have become more and more formal , that, 
for example, a lad may, and does, acquire a dex- 
terity m dealing with weightless strmgs passmg 
over fnctionless pulleys, while entirely failmg to 
appreciate the part that mechanics plays m his 
daily environment and in the functioning of his 
own body There is some truth in the statement, 
but the question whether it is a valid criticism 
needs a little closer examination If there is one 
thmg essential in the present day oivilisation, it is 
that those who live in it should be able to think 
accurately The more complex the environment 
the more must our actions be based on quantitative 
rather than quahtative reasonmg The logical 
application of this axiom leads to a science syllabus 
m which physics and chemistry predoramate, for 
these subjects, together with their servant, mathe- 
matics, are quantitative m their very essence , 
biology 18 not, and possibly may never be so, 
although a beginning has been made by applying 
the exact sciences, and biochemistry and biophysics 
already have great achievements to their credit 
Since physics and chemistry were first m the field, 
and m view of their quantitative nature, it is not sur- 
prising that they have been used almost exclusively 
in teaching the virtue of accurate reasoning 

Another claim, recently expressed, is that educa- 
tion and biology can be defined m almost identical 
terms education is concerned with the living 
mdividual and the habitat m which he must bve 
and work out his destmy , biology deals with the 
nature of hvmg thmgs and the relations to their 
environment Expressed m this way, the defini- 
tions seem at first sight mterchangeable, but in 
reahty the latter one is the narrower In the sense 
m wluoh they are used above, the word ‘ habitat ' 
has a much wider significance than ‘ environment ' 
The human habitat mcludes the whole range of 
uses that man has made of mammate Nature, and 
it IS precisely these achievements that are of most 
mterest to the educated man to day The teason 



Masoh 2, 1929] 


NATUBE 


307 


18 not far to seek They give him a faint glimpse 
of the illimitable and amazing powers that his 
descendants may wield, and, on a more mundane 
plane, they oontnbate greatly to hu material 
security, his comfort, and his recreation 
There is a tendency for the exponents of bio 
logical teaching to assume that these immediate 
material benefits conferred on our civilisation by 
the apphcationa of physics and chemistry have been 
responsible for the concentration on these subjects 
in the schools Proceeding from this assumption, 
the argument states that they oontmue to be 
taught partly from inertia, but also because they 
are a useful accomplishment in seeking a living, 
and by way of emphasis it concludes with the 
statement that if men were still bought and sold 
as m slavery times, human biology would possess 
equal importance But both the assumption and 
the argument are unsound , as to the assumption, 
the moat commercially minded physicist has not 
lost his sense of wonder that a few pieces of wire, 
put together m a oertam manner, should enable 
him to hear the voice of a fellow-man thousands 
of miles away , and as to the argument, cattle 
have been bought and sold for a long time, but it 
cannot be said that the breeders medce much use 
of modem ammal biology Wherever we look we 
find the same dominance of the physical world 
As an example we may take the yearly attendance 
figures fortheNatural History and Science Museums, 
and now that each is in a permanent building the 
companson is a fair one The number of visitors 
to the Natural History Museum has exceeded the 
half million mark each year since 1924, and shows 
perhaps a slight tendency to increase The attend 
ances at the Science Museum have risen from 
430,000 in 1925 to 709,000 in 1927, while the 1928 
figure just exceeds 900,000 
To take a lighter illustration, the twenty-fifth 
anniversary of the first flight of the brothers 
Wnght was celebrated by a dinner under the wings 
of the historic biplane, attended by pioneers in 
the art and science of aeronautics, but no similar 
tribute was offered to the pterodactyl even at the 
centenary of Cuvier’s elucidation of its true nature 
We have to face the fact that the average citizen 
18 not intensely mterested m the biological nature 
of his own existence, and yet it is highly desirable 
that he should be Hence the introduction of 
biology into primary and secondary education must 
be aolwved m the face of a oertam apathy, coupled 
with protests both from the commercially minded 
and those educationists who fear a loosening of 
disoiplins m scienoe teaching. 
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Apathy will disappear m proportion as mterest 
IS aroused When the opportmuties for biologists 
m the overseas Empire and at home are fully 
appreciated by schools and by parents, any objec 
tions on the ground of unsuitabihty as a prepara 
tion for a professional career will disappear In 
this connexion we hope that the authorities will 
arrange for the widest possible distribution of two 
leaflets prepared by direction of the Imperial 
Agricultural Research Conference These deal with 
the opportunities for students of biology , one is 
addressed to teaching authorities, the other to 
parents and students, and both set out m moderate 
terms the bright prospects for some time to come 
for able young biologists The final hurdle, how- 
ever, 18 the most formidable , it is to persuade a 
well-entrenched system of science teaching, con 
8 C 10 U 8 of its mtellectual and utihtarian value, and 
proud above all of its value as a mental disoiplme, 
that it 18 nevertheless incomplete without biology 
How IS this to be done ? Bateson himself supph^ 
the answer m his article m the Huxley Centenary 
issue of Natuhb “No one better than Huxley 
knew that some day the problems of life must be 
investigated by the methods of physical science if 
biological speculation is not to degenerate into a 
barren debate ’’ 

There would be few to dispute that primary 
science education should concentrate on the 
simplest — wo might almost say the picturesque — 
aspects of Nature, and here the various phases of 
biological science naturally predominate But for 
the next stage, the secondary or pubho school 
period, the pupil must be brought into closer touch 
with realities, and the discipline of exact and 
critical thinking must be firmly established For 
this purpose it appears inevitable that wherever 
possible the approach to biology must bo through 
the medium of physics and chemistry, although 
the subject must naturally be presented in proper 
perspective, and in some of its more complex 
branches only qualitative methods of exposition 
will be possible for some time to come 

The consent of educationists to this outlook 
would bo tantamount to accepting a course in 
general scienoe as the backbone of pre-umversity 
teaching The foundation of the course would still 
be physics and chemistry, but it would also molude 
studies of hnng things and of the changeful earth 
generally Its value as a mentid discipline need 
not be reduced, and its human mterest would be 
greatly moreased The net would be thrown wider, 
and it would assuredly produce a greater number 
of recruits for biology than the present system 
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Pure Substances their Preparation, 
Properties, and Uses 

La notion d’espice en chmue Pax Prof Jean 
Tunmermans Pp m + 134 (Pans Gauthier- 
ViUara et Cie, 1928 ) 

F .OF TIMMERMANS has chosen as a basis 
for his monograph on “Chemical Species’’ 
the definitions given by Wald m 1897, and used by 
Ostwald m 1904 m the Faraday Lecture m which 
he tried to show that the molecular theory had 
become a superfluous hypothesis m view of the 
rapid development of the apphcations of thermo- 
dynanucs to chemistry According to these 
definitions, a chemical compound is merely a 
‘ hylotropic ’ substance which remains constant 
m composition over a range of temperatures and 
pressures, withm which it resists all attempts at 
fractionation A aolutwn, on the other hand, may 
remain of constant composition when attempts 
are made to fractionate it by a single method, for 
example, by distillation under a given pressure, 
but generally begins to break up when a second 
process of fractionation is tried, for example, by 
fractional distillation under a different pressure, 
or by freezing If, however, the material remains 
hylotropic and resists fractionation imder all 
available conditions, it is classed as an dement 
These defimtions appear to be strictly logical, 
but do not provide an immediate solution of the 
practical problem of recogiusmg a chemical com- 
pound Thus it is not easy to say imder what 
physical conditions stable oxides such as magnesia 
or alumma begm to dissociate mto their com 
ponents, although a schoolboy could prove their 
complexity by a synthetic method In coses such 
as these, the attempt to find a physical defimtion 
of a chemical species seems to lead to less satis 
factory results than the traditional chemical 
methods 

A converse difiSculty arises m the case of sub- 
stances which undergo isomeno or polymeric 
change Their behaviour then depends entirely 
upon the velocity with which this change takes 
place If the change is slow, the two substances 
will behave as distinct species, and can be fraction 
ated m the ordinary way, provided that the process 
of fractionation is fast m comparison witii the 
velocity of change Smce, however, this velocity 
is ifften increased enormously by the presence of 
catalysts, it may be necessary to take exceptional 
precautioiia to maintai n the purity of the sample, 
for example, by using silica containers m order to 
avmd oontamination by the alkah of a soft glass 
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vessel If riiese preoautionB are not taken, w if 
the velocity of change is mherentiiy fast, the two 
species will behave as one , and no process of 
fractionation will be of the slightest use unless it 
can outrun the isomeno or polymeno change 
Substances of this kmd will be hylotropic under 
all conditions, except those which give nse to a 
fundamental decomposition The hyloriopio phases, 
if hqmd or gaseous, wUl be equilibnum mixtures 
of the different species , but if a sohd phase 
crystallisee out, it will generally consist (ff a smgle 
species, since separation of the first (uystal from 
the hqmd or gaseous phase is immediately followed 
by a restoration of equihbnum, which results 
ultimately m a complete conversion mto the sohd 
species of lowest vapour pressure 
It 18 necessary to lay stress on the complete 
breakdown of the usual cntena m cases of this 
type and to assert as clearly as possible that 
merely negative evidence has no value as a proof 
of molecular uniformity Thus the author cites 
Sidgwick’s test for distmguishmg between isomers 
and polymorphs, by observing whether an mcreased 
concentration is produced by eaturating a solvent 
with both sohd phases If an mcrease is observed, 
the difference between the two sohds is evidently 
mamtamed m the hqmd phase and by defimtion 
the two forms cannot then be mere polymorphs , 
but Prof Timmermans falls into a common error 
by quoting a case m which no mcrease of solubihty 
18 observed, and concludmg from this evidence that 
“ the two substances are polymorphic forms of the 
some compound ’’ On the other hand, if one form 
18 colourless and the other coloured, or if the two 
forms show a marked difference of colour, it can 
generally be asserted with some confidence that 
they are probably different species, even if their 
saturated solutions are identical m concentration, 
refractive mdex, optical rotatory power, etc , smce 
it IS unlikely that any mere rearrangement of the 
crystal lattice will sufi&ce to produce a coloured 
aggi^ate from molecules which are colourless when 
packed m a different way The only k^cal con- 
clusion m such a case is to treat the coloured and 
colouriess molecules as different species, but to 
assign a high value to the velocity of transformatiou 
It IS mdeed impossible to be qmte certam that 
any given case of polymorphism may not be accom- 
panied by molecular transformation, although this 
is less likely to occur m the case of an element, 
such as iron, where the molecules appear to be 
composed of single atoms which cannot be accused 
of any tendency to imdergo changes of this kmd. 
The fact that the interccnvetBion of white and 
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gtfty tin u oompteto, whilst that of the Wo di- 
ohbioethylenea is reversible, does not depend, 
hoirew, on ti>e fact that the two forau of the 
element u« polymorphic, whilst those of the 
oi^anio compound are isomeric (as is sug^iested in 
the text), but on the fact that the former are solid, 
whilst the latter are hqoid 

The practioid work of determining the physical 
properties of pure substances is a task to which 
Ihxif Timmermans has devoted himself for some 
years, and on this subject he can now speak with 
unrivalled authonty In this respect he is the 
pnnhipal upholder of the Bntish tradition of exact 
phynoo-chemical measurement, which he inherited 
as a student of Prof Sydney Young, and can also 
claim the privilege of having worked under Prof 
Kamerlingh Onnes at Leyden and under Prof Ph 
Quye at Geneva 

The difSculties of this work are twofold, smce 
its value depends equally on chemical punty and 
accurate phymoal measurements, and there are not 
too many data which are above reproach m both 
respects Thus, on one hand, it is necessary to 
write down as mere approximations the ordinmy 
data as to tbs properties of orgamc compounds, 
such as meltmg-pointa determmed withunoahbrated 
thermometers, often without any correction for the 
exposed stem , but it is equally clear that precise 
physical determinations of the physical properties 
of creosote (the only example of magnetic rotatory 
dispersion cited by Drude), or of hydrocarbons 
sejiarated from petroleum by fractional distillation, 
have no greater claim to accuracy Whilst, there- 
fore, the first part of Prof Timmermans’ mono 
graph deals, as it should, with the theoretical 
difficulties which are met with m trying to define 
a chemical species, the second and tWd parts deal 
with the practical {nnoblems encountered in pre- 
paring pure substances and determining their 
:^iyBioal properties 

It M not necessary to repeat here the valuable 
advice, and the equally necessary warnings, which 
are nofw given, since those who are interested m 
timilar work would be well advised to read the 
words of the author rather than a paraphrase by 
the reviewer A more useful purpose may therefore 
be served by directing attention to the valuable 
service rendered by the Bureau International des 
Stalons Physioo-ohumques, of which Prof Timmer- 
mans has been the director smoe 1922 This bureau, 
although financed largely by Belgian mdustrial 
chemists (and notably by the firm of Soivay et Cie ), 
also fonns a permanent part of the activities of the 
Union IntemntionaJedela Chimie, ranking alongside 
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the oommissioiui which ate responsible for preparing 
the Tables of Atomic Weights and the Annual 
Tables of Numencal Results It is indeed one of 
the functions oi the Bureau to fill up the gaps m 
the existing tables of ph3n9ical constants , but this 
is being done m a systematic rather than m a 
piecemeal manner by preparing vanous senes of 
pure oigamo oomi>ounda, such as the hydrocarbons 
and then halogen denvatives, the sdoohols, ethers, 
oxides, ketones, and aldehydes (rf the fatty series, 
and then determining for each compound the 
boiling-point (to iO-OS*) and its vanation with 
pressure in the neighbourhood of 760 mm , the 
freezing -pomt, the ontical solution temperature, 
the density at 0°, 16*, and 30® C , and the co- 
efficient of expansion, the mdices of refraction at 
16° for eight different rays, with their temperature 
ooefficients, dispersion, and molecular refraction 
The data thus obtained are compared cntioally 
with all the earlier measurements that are available, 
and are submitted to correspondents (of whom the 
reviewer is one) m each of the countries represented 
in the Umon Internationale before being printed, 
with the result that in the course of the next five 
years there should become available an unrivalled 
senes of standard measurements on a wide range 
of pure Bubstanoes 

These data can then be used, on one hand, as a 
means of testing the punty of samples prepared 
and used all over the world, since a sample of 
benzene, or cyclohexane, or ethylene bromide which 
melts at a lower temperature than that finally 
adopted as correct cannot be regarded as adequately 
punfied On the other hand, the physical constants 
of the pure compounds can be used m the oahbration 
of instruments of measurement m any laboratory, 
however remote This apphes not only to thermo 
meby, where the fixed points are almost always 
determined in this way, but also to calorimetry, 
where the water capacity of the instrument can 
be checked by the combustion of pure benzoic 
acid, and to measurements of viscosity, surface 
tension and the like, where absolute cahbration 
IS difficult or impossible m an apparatus of normal 
type 

In view of the latter method of usings pure 
substances, the Bureau des Stolons has undertaken 
to supply standard materials for oalonmetry, re- 
fraotometry, viscoslmetry, and thermometry (both 
at high temperatures and down to - 160° C ), and 
proposes to add to this list suitable substances 
for the oahbration of measuring vessels at low 
temperatnres, of manometers and potentiometers, 
and, in additiofii, to extend the scope of its work 
il 
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by including inorganic a« well as organic sub- 
stanoea These materials can be procured from the 
Director, Bureau des ^talons, University de 
Bruxelles (Solbosch), Belgique, and, by a reciprocal 
arrangement, materials purified by the Bureau of 
Standards in Washmgton can be purchased^ from 
the same address, whilst the Belgian products are 
also available m Washington T M Lowby 


Illumination m Mines 

Mtne L\ghi\ng By Dr J W Whitaker (Mono- 
graphs on Coal Mining ) Pp xvi + 200 (Lon 
don Methuen and Co , Ltd , 1028 ) 8s 6d net 

D r WHITAKER’S httle book has been pub 
hshed at a very opportune moment, for the 
attention of all connected with coal mining is be- 
coming increasmgly focused upon the question of 
underground illumination The fact was clearly 
brought out at the recent annual meeting of the 
Institution of Mining Engmeers, where one of the 
most important of the papers presented, and one 
which gave nee to a particularly keen discussion, 
was devoted to this subject 
Quite apart from the undoubted fact that in the 
mine, as everywhere else, no man can possibly do 
efficient work unless he is supphed with an adequate 
amount of light to enable him to see clearly the 
work upon which he is engaged, m coal mimng 
there is the additional consideration that, m the 
opinion of Dr J S Haldane, Dr L T Llewell)^, 
and other authorities, that very diatressmg and 
troublesome disease, mmer’s nystagmus, is due 
essentially to deficient lighting It is qmte true 
that other medical men have contested this opmion 
and have brought forward other possible causes, 
but so far the weight of opimon, strongly supported 
by the findings of the Nystagmus Committee, 
inchnes to the view that the cause is as above 
stated, and the author of the book now before os 
seems to share this view 

It IS well known that m the vast majority of 
colbenes m Groat Bntam it is necessary to employ 
only safety lamps It is also well knowm that when 
safety lamps were first devised, it was the importsmoe 
of safety that was mainly stressed in the first 
instance, and it was only later, when the conditions 
of safe light were thoroughly understood, that the 
amount of illumination received attention How 
greatly this question has been overlooked until 
qmte recently may be gathered from the Govern- 
ment memorandum on ‘ ‘ The Test of Safety Lamps,” 
published m 1912^ m which the only photometnc 
test exacted from flame safety lamps is that the 
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lamp u required to give a minimum candle-power 
of 0 30 during a period of ten hours It is now 
generally admitted that the miner requires at least 
ten tunes as much light as is imposed by the above 
Government legislation 

There is still a great deal of ignorance on the 
subject of mme lighting, even amongst the most 
progressive colhery managers, and Dr Whitaker’s 
httle book should go far to dispel this ignorance, 
because it places m the hands of the colhery manager 
a small, clearly written, and very complete work 
on the subject The author commences by explam- 
ing the properties of light, and then proceeds to 
the umts of photometry and a description of 
various photometers , it is to be regretted that 
amongst these he has not moluded the very simple 
but quite efficient photometer recently devised by 
Drs Haldane and Wheeler A chapter is devoted 
to a description of the eye and a discussion of 
vision, whilst the nature of mmer’s nystagmus is 
also discussed Considerable attention is devoted 
to the history and development of the flame safety 
lamp , then come chapters describing various types 
of electee lamps, whilst another chapter is devoted 
to acetylene mine lamps, and another useful chapter 
deals with the arrangement and operation of colhery 
lamp rooms 

In the chapter on acetylene mme lamps no 
mention is made of the fact that acetylene safety 
lamps have been made and put on the market, 
although it IB qmte true that they have not met 
with any general acceptance Under the heading 
electee lamps, cap lamps are oertamly discussed, 
but it may well be said that they have received 
less attention than their importance appears to 
warrant 

Perhaps the most senous omission m the book 
IS that the flame lamp is considered only as an 
lUuramatmg appliance and its other very important 
function, namely, that of a detector (rf fire damp, 
18 not considered No doubt the author could be 
justified m claunmg that this considerahon lies 
outside the scheme of his work, but in fact it is 
very difficult to divorce the two uses of the flame 
safety lamp from each other There is little doubt 
that if the electee safety lamp were as capable of 
bemg used for gas detection as is the flame safety 
lamp, it would long ago have displaced the latter, 
and the flame safety lamp only holds its own on 
account of its value as a gas detector Great 
efforts have recently been made to imi»ove the 
illuminating power of the flame safety lamp, so as 
to enable it to compete on this score wit^ the 
electric lamp, but it u still too early to say whether 
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these efforts 'wiU or will not be attended with 
sueoess If such an improved safety lamp can be 
produced i^thout at the same time impairing its 
value as a gas detector, there is little doubt 
that it would be preferred to the eleotno lamp, 
and everyone mterested m coal mining sincerely 
hopes that such an improvement may be the out- 
come of the experiments that are now bemg earned 
out 

If such advances are actually made, Dr Whitaker 
will no doubt take care to chromcle and desenbe 
them m a future edition Meanwhile it can only 
be said that this work offers a safe gmde to all 
mterested m this important subject, and is worthy 
of careful study by all engaged m colliery work 


Archaeological Discovery in China. 
Arch%ves de, VlntititU dt PaUonUjlogte humatne 
M^moire 4 Le paUolUhtque de la Chtne Par 
M Boule, H Breuil, E Licent et P Teilhard 
Pp vm + 138 -f 30 planches (Pans Masson et 
Cie, 1928 ) 160 francs 

T he archsBologioal discovenes m China of 
Fathers Teilhard de Chardin and Licent, of 
which a preliminary account appeared m L’AiUhro 
pologte, T 35, p 201 , 1025, are the subject of a mag 
nificently illustrated memoir written m collabora 
tion with MM Maroelin Boule and H Breuii, which 
18 now published by the Institut de Pal6ontologie 
humame The reverend fathers are responsible for 
the narrative account of the mvestigations at the 
palsBoUthic sites of Choei tong keou and Sjara- 
osso gol, and the descnption of the worked quartz- 
ite implements from the base of the loess, while 
M Boule deals with the paheontology m collabora- 
tion with P Teilhard and also oontnbutes an 
mtroduction, and H Breuil examines the imple- 
ments from each site in detail The investigations 
which have produced the important results here 
described were undertaken at the instance of the 
Institut, which sent P Teilhard to China m search 
of evidence bearing upon the antiquity of man m 
Asm The prescience which directed and sent out 
the mission has been fully justiffed The results, 
now that they have been placed m their proper 
perspective by careful scrutmy in the laboratory of 
the Institut, are of first-rate importance 
On geological and paleontologioal grounds, the 
pleistooene of China is equated with that of Europe 
It would appewr that the range backward in time of 
the loess has been much over-estimated and that 
preceding conditions m ObJna and Europe may be 
regarded as very much the same The fauna are ^ 
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strictly comparable both in tune and character, 
the differences, notably m the predominance of the 
gazelle type, bemg due to ohmatic and geographi- 
cal conditions There would thus appear to be 
adequate ground for the mferenoe that m pleistocene 
times there was a oontmuity of conditions m Europe 
and Asia ertendmg from China to Central Europe 
and even to France 

For prehistory this is a conclusion of first rate 
importance, not merely m the equation of palseo 
hthic man in Europe and m China, but also in cer- 
tain oonseqnential inferences The Chmese mdus- 
tnes were advanced Moustenan — Early Aungna- 
cian Not only are early Paheohthio types entirely 
absent, but notwithstanding the Moustenan types, 
the oharactensation of the industry as a whole 
IS Upper Palseohthic Agam, the two sites are 
not identical, the most noticeable difference being 
the higher number of microhthio implements at 
Sjara osso gol, where they were about a third 
of the implements found In the absence of 
comparable stratigraphic evidence it la impossible 
to say if this indicates a later phase Probably 
It does not, but is due entirely to local conditions 
The Abb5 Breuil thinks it may represent an 
ethmc or tnbal distinction However that may 
be, in the mam feature the two sites agree — 
the conjuotion of vanous Palteolithio types which 
m western Europe would belong to different 
penods M Boule compares the Siberian sites, and, 
having these m view, it is suggested that Astatic 
conditions must not be judged by a test which 
may apply only to the special cu^umstances of 
western Europe M Boule puts forward the view, 
and in this he is followed by his collaborators, that 
Asia was a vast workshop in which the stone m 
dustry was elaborated It was m advance of 
Europe at correspondmg epochs of time, while 
the precise differentiation of the various mdustnes 
m Europe demonstrated by the stratification was 
due to successive migrations from the common 
source 

It cannot be demed that this theory is attractive 
and that there is much to be said for it Nor must 
too much store be laid upon the absence of early 
types of implement when so much remains unex- 
plored Yet if the East Anglian evidence be ac- 
cepted, it does seem smgulsr that the earhest handi- 
work of man or his predecessor should appear m 
western Europe Now that parity of conditions has 
been established in Chma, we may perhaps exjiect 
to hear of evidence which previously has been over- 
looked through failure to appreciate the oiroum- 
stanoes 
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Our Bookshelf 

Introdvxivin d la UUone dea quanta ha iw^uma da 
la nUcan\qua et de VdUctrontque Par Dr Maroel 
Boll et CSiarles Salomon (Collection de I^yraque 
etCfaimie) Ppxx+467 (Fans Gaston Doin 
et Cie , 1928 ) 85 francs 

Anyonb who opens this admirable book expecting 
to find m it a discussioa of the quantum theo^ wifl 
be completely disappomted After some mteen 
mtroductory pages the quantum theory is praoti 
cally never mentioned But such a readers dis 
appointment will be his own fault There is still no 
proper mtroduotion to the quantum theory other 
than a thoroughgoing study of olassical mechamos 
and electrodynamics This book contains a really 
excellent account of these subjects, aimed, as the 
authors say, at subsequent study of the quantum 
theory 

The subiects are studied, as they should be, on 
their own ments, but the emphasis and choice of 
material has been influenced by the needs of the 
student of the quantum theory We have met no 
better mtroduotory work on general dynamics and 
electrodynamics to put mto the hands of a student 
who desires to approach the quantum theory with a 
substantial knoviM^, not a mere smattenng, of 
these important subjects During a first reading 
the treatment of almost every section seemed good 
and complete, with the exception of that on the 
difficult theory of the adiabatic mvanance of the 
action variable of a multiply periodic system The 
difficulty introduced by accidental degeneracies 
during the change of parameter seemed not to be 
fully faced, though there is a summary of the 
important work of von Laue 
The book can be heartily recommended as the 
book for physicists on general dynamics 

R H F 

Elementary Oryawc Chem%alry By Homer Adkins 
and S M MoElvam (International Chemical 
Senes) Pp xi + 183 (New York MoGraw 
Hill Book Co , Inc , London MoGraw Hill 
Publishmg Co , Ltd , 1928 ) 11s 3d net 
This book was written to supplement a short 
course m orgamo chemistry given at the Umversity 
of Wisconsin, and m consequence does not appear 
to be complete m itself or to agree with the m 
elusion of ‘ Elementary ' m its title The beginner 
would be bewildered by the number of oompoiuu^ 
dealt with m rapid succession m the first Raptor 
of some 32 pages, and m the subsequent chapters 
the usual proc^ure is to consider a homologous 
series m a very general manner with only ^e 
briefest reference to the most important members 
of the senes, or in some cases to omit them com 
letely Thus m the chapter on aldehydes and 
etones, acetone is not even mentioned 
The authors have laid great stress on stmotural 
formulsB, which are pnnt^ m large type (in fact, 
the reaction showing the formation of fluoresoem 
occupies nearly a page), and spend considerable 
tune on nomenclature, which is so often neglected 
in elementuy text • books , but unfortunately 
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these are almost the only points in favour of the 
book, as It could not be used by a beginner unless 
to supplement some course of teotures, and then 
<mly u these followed the general arrangement of 
the book J R H W 

Bella Thro' the Agea the Foundera' Craft and 
R%ngera' Art By J R Nichols Pp xi + 320 + 
53 plates (London Chapman and Hall, Ltd , 
1928) 21a net 

To meet the revived interest m bells, and because 
most of the books on the subject are out-of-pnnt or 
macceasible, Mr Nichols, himself a member of the 
Ancient Society of College Youths and the Lmooln 
Diocesan Guild, has wntten this stu^ of bells 
and bell-nnging In his view, the period m the 
seventeenth and eighteenth centimes which has 
been called the ' Gmden Age of Bell-founding ' is 
m danger of losmg ita claim to that title owmg to 
the activities of modem founders Bo that as 
it may, his volume will be welcome to the practi- 
tioners of the art and those whose mterest m the 
subject calls for a convenient book of reference 
]!to Nichols’ treatment of the subject on the his- 
torical side IS comprehensive Not only are famous 
bells described m detail, but also he deals with 
the history of the methodis of ringing, the peal, the 
chime, the changes, and so forth, famous founders, 
inscriptions and decorations on bells, and of course 
with the canllon A chapter is devoted to lore 
and l^nds — a subject which requires a whole 
book to itself, and oertamly a broader treatment 
than Mr Nichols has given it To dismiss the 
behef that bells drive away evil spmts as a mere 
superstition, misses the sigiuficanoe of the import- 
ance attached to the bell in the early Christian 
Oiuroh as shown especially in the lives of the Irish 
saints 

S%r Joaeph Banka and Iceland By Hallddr Her- 
mannsson (Islandica an Annual relating to 
Iceland and the Fiske Icelandic Collection m 
Cornell Umversity Library, Vol 18 ) Pp x + 
99 + 27 plates (Ithaca, NY Cornell Umver 
sity Library , London Oxford Umversity 
Press , Copenhagen Andr Fred Hdst and 
Sdn , Reykjavik Bdkaverzlun Sigfdsu' Eymonds 
sonar, 1928 ) 15« net 

Sib Joseph Bambb’s visit to Iceland was m the 
summer and autumn of 1772, a time when com- 
paratively httle about that country was known m 
Europe He published nothing on nis journey, but 
it IB clear a good deal of scientific work was dbne 
Banks kept a diary, which can be traced as havmg 
been in the keepmg of his wife’s family until it was 
sold among his othn jMpers m 1889 The present 
owner 18 unknown liu Hermannsson has put this 
work together from various sources, and illustrated 
it by pictures from Iceland which were made at the 
tune and are now m the British Museum Banka’s 
visit was brief, but it awakened in him a lifelong 
mterest m Iceland Much of the bode traces 
through Banks’s letters this mterest, and his efforts 
on behalf of the Icelanders at a period when their 
fortunes were low. 
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Letters to the Editor. 

{Th* M4*tor doet not hoM InmtoV retpontMe tor 
opinions eapntsed by hts eorrsspondsnis Nsitker 
eon he unturtaJbe to return, nor to oorreMond wtth 
the writers of, rejected tnarntsonpts intended for tins 
or any other part of Natu»» No notice is taken 
of anonymous eommumeations ] 


The MaM-Spttotmin of Uranium Lead and the 
Atomic Weiebt of Protactinlam 
It will be recalled (Natuse, Atig 13, 1B27) that the 
ideatifioation of the LBotopee of ordinary lead waa 
made by meane of a sample of its tetramethide kindly 
supphed to me by Mr C S Piggot, of the Geophysical 
Laboratory, Washington He has since succeeded 
m the much more troublesome task of preparing the 
similar compound of a rare uranium lesid from 
Norwegian brtlggente His reasons for this vroric 
have iuready been published (C S Figgot, “ Lead 
Isotopes euid the Problem of Qeolomc Time," Jour 
Wash Acad Set , May 19, 1928) TTie first tube of 
uranium lead raethide despatched to me a year ago 
was unfortunately broken in transit, but the second 
reached Cambridge safely last summer At that 
time I was endeavourmg to work out a photometno 
method of measuring the relative abundance of 
isotopes This work is by no means complete, but 
has recently reached a stage which justified sm 
attempt on the mass siiectrum of this very precious 
matenal The proceoure was the same as with 
ordmary lead methide, but the general conditions of 
the discharge tube, etc , were not so favourable, so 
that the spectra obtamed are weaker 

Ilie mass spectrum consuts of a strong hne at 206, 
a faint one at 207, and a still fainter one at 208 The 
last 18 barely visible to the eye, but easily distin^sh 
able on the photometer curves The impossibility 
of eliminating mercury limits the search for lifter 
isotopes, but there is not the least indication of 203 
or 200 Unfortunately, the experimental conditions 
all conspire to make the determination of the true 
relative intensities of the lines from the curve of 
photometer wedge readings too complex to be really 
trustworthy Calling the intensity of the strong line 
100, the mean of the beet plates gives 10 7 ± 3 and 
4 6 A 2 for 207 and 208 respeotivdv As the only 
curve available for transforming wedge readings mto 
intensities is one denved from kr^ton, these figures 
are probably both too high iTiey correspond to 
percentages 86 8 9 3 3 9, and as the pocking fraction 
18 mdistmguishable from that of merouiy (0 8 * lO'*), 
the mean atomic weight deduced is 19, rather 
higher than that determined chemically for other 
uranium leads These figures have been oommuni 
cated to Mr Piggot, and when combined with the 
analvsee of the mineral should enable its age to be 
fixed with considerable certainty 

There is, however, another pomt of view from which 
these results are of fundamental interest m connexion 
with the radioactive elements The line 207 is of 
peculiar si^fioanoe It cannot be due to the 
presence of lead as an impurity, for in ordinary lead 
208 IS about twice as strong as 207, neither can it be 
the product of radium or wonum It is difficult to 
resist the natural oonolusidn that it is the end product 
of the only other known disintemation, namely, that 
of aolimum If this i# so It settles the mass numbers 
of all the members of this senes, that of protactimum 
b«ng 2S1 Extrapolation of packing fraction 
curve suggests an atomic weight on the oxygen scale 
of 231 08 F W Abtow 


Oavendish Laboratory, 
Otmbridge, Feb 16 

Jftf.90W.VoL 128} 


OtiglB of Actinium and Age of the Barth. 

By the kmdneas of Dr Aston, I have had the oppor 
tumty of inspeotmg his photographs showing toe 
isotopes of lead obtsJned from the radioactive mineral 
brOggente As he concludes, it seems highly probable 
that toe isotope of mass 207 is mainly due to aotimum 
lead, and that the aotimum senes has its ongin m an 
isotope of uranium — a suggestion mdependratly put 
forward by several mvesti^tors on other evidence 
Since SIX o particles are enutted m the successive 
changes from protactinium to the end product 
actinium lead, the atomic weight of protactinium 
should be 231 The direct determination of the 
atomic weight of this element number 91 now in 
progress in the laboratory of Prof Hahn in Berhn 
should afford a onicial test of the accuracy of this 
deduction 

In the light of this new knowledge and of the 
measurements made by Dr Aston of the relative 
intensities of the lead isotujies in the mineral, it may 
be of interest to consider its bearing on the ongm of 
actinium and other problems We shall first cusouss 
the probable mass of this new isotope, which for con 
venionce will be called aotino uranium It seems 
simplest to suppose that its mass is 230, and that it 
undergoes first an a and then a ft ray transformation 
into protactinium The fi ray boily is probably to be 
identified with uranium i , discovered by Antonoff, 
which has generally been regarded as the immediate 
parent of protactinium On this view, the successive 
transformations follow the order where the a and 
p changes aJtornate, and differ in this respect from the 
main uranium senes which follow the order apfia 
It is of course possible to assume that actino uranium 
has a mass 239 and number 92, and is converted into 
a mass 236 of number 92 m consequence of an a ray 
change followed by two p ray transformations, but no 
evidence has been obtamed of the existence of such 
p ray bodies, although a careful search has been made 
for them by Hahn and others 

An estimate of the penod of transfonnation of the 
now isotope of uranium can be deduced on certain 
probable assumptions The ratio K' of the number 
of atoms of actinium lead to those of uranium lead 
can be deduced approximately from Aston’s measure 
meats, and we also know the ratio K — about 3/100 — 
of toe number of atoms delivered in a mineral mto the 
actinium senes compared with the number passing 
mto the radium senes If are the constants of 
transformation of aotino iiramum and the mam 
uranium isotope respectively, it ran easily be deduced 
\ 1 

that K'jK-^ where ( is the age of the 

mineral from which the lead is denved We shall 
suppose for the purpose of oalculation that t is 10* 
years — an average estimate of the age of old pnmary 
uranium minerats Taking as a low estimate that 
K'= 7/100, it can be deduced from the erjuation that 
Xj/A,= 10 6 Since the half-value penod of trans 
formation of uranium is 4 S x 10* years, it follows that 
the penod of aotino uranium is 4 2 x 10* years A 
larger value of K' lowers the period, while a iugher 
value for the age of the mmeral raises it 

Taking the penod ae 4 2 x 10* years, it is seen that 
the amount of aotino uramum is only about 0 28 
per cent of the main uramum isotope — an amount 
too small to influence appreciably the atomic weijfiit’ 
of uramum as ordinarily measured The amount of 
ootmo uramum 6t the tune of its formation taken aa 
14)^ears age oomes out to be 1 44 per cent 

There la another mteresting deduction that can be 
made from theap estimates It is natural to suppose 
toat the nrafiiuto in our earth has its origin In the sun, 
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and h«tt b«en deoayuv ainoe the separation of the 
earth from the sun Prom the work of Aston, it m 
known that with two exceptions the moet abundant 
isotope in an even numbered element is of even 
atomic weight If it bo supposed that uranium, like 
other heavy elements, is formed from stellar matter, 
it IB likely that aotmo uranium of odd atomic weight 
would be formed in smaller Quantity than the mam 
isotope of even atomic weight Even, however, if 
wo suppose they were formed m equal quantity, it 
can be shown that it would require only 3 4 k 10* 
years to bring down the amount to the 0 28 per cent 
observed to day 

If we suppose that the production of uramum in 
the earth ceased as soon as the earth separated from 
the sun, it follows that the earth cannot be older than 
3 4 X IV years — about twice the am of the oldest 
known radioactive minerals In addition, if the age 
of the sun is of the order of magnitude estimated by 
Jeans, namely, 7 x lO^* years, it is clear that the 
uranium isotopes which we observe in the earth must 
have been fomung m the sun at a late penod of its 
history, namely, about 4 x 10* years ago If the 
uramum coukl only be formed under special conditions 
in the early history of our sun, the actino uranium on 
account of its shorter average life would have practi 
cally disappeared long ago We may thus ooncltide 
I thmk with some confidence, that the processes of 
production of elements like uranium were certamly 
taking place m the sun 4 x 10* years ago and probably 
still continue to day E RuTHBRroKD 


The Theory of Electrical RecH&cation 
It IS an experimental fact that certain elootnoal 
conductors, when connected in senes so as to form 
a circuit, present a different resistance to currents 
flowing tmough them in opposite directions Ex 
amplee are the electrolytic rectifiers, the crystal 
rectifiers, and the dry plate rectifiers recently de 
veloped In some oases the rectification undoubtedly 
IS due to the circuit itself being modified by the flow 
of the current Thus, for example, m an oleotrolytio 
reotifier a layer of oxide may be formed on one of the 
electrodes when the ourrent is passing in a given 
direction, obstructing its further now, while no such 
layer appears at the other electrode, made of a different 
matenal, when the current is reversed Thermo 
eleotno effects may occasionally play a rdle too In 
crystal rectifiers, however, the rectification must m 
general be caused directly by the interaction of the 
crystal lattices with the conduction electrons (W 
Schottky, Ze%t f Phyg , 14, 63 ; 1923) For it appears 
that they rectify alternating currents of frequency 
10*, and of theorier of a microampere only (R Etten 
leioh, Phy» Zt%t , 21, 208 , 1920), and the amoimt of 
substance ohemloally olianged m an electrolytic action 
during a half period of su^ an alternating ourrent is 
altogether too small to be made responsible for the 
phenomenon, quite apart from the fact that ohemioal 
changes would scarcely be capable of taking place 
with a frequency of 10’ As Ettenreich {I c ) remarks 
himself, the tfaermoelectnc explanation too is m 
vahdated by his sxjienments llie question arises 
then as to what is the elementary mechanism under 
ly^ this kmd of rectification 

The reaistwioe of a metallic conductor is caused by 
the transfer of momentum which the conduction elec 
trons have mmed imder the influence of the applied 
eleotno field to the ions of the crystal lattice thitn^ 
oolfisions or, m the language of wave mechamos, by 
the scattering of the waves representing the oonduc 
tioneleotrons under the action of these ions Rectifica 
tion signifies here, therefore, a differMioe m Uie 
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scattering power of the circuit for ^eotron waves 
travelluw in opposite direotions 

If in first aimroximation we reg^ the ions in the 
lattioea as fixM in space, we are M to study the influ- 
enoe on a plane monoohromatio electron wave of a field 
of force the pot«itial V of which vanishes for s nr ±<», 
while m planes parallel to the y t plane it is doubly 
penodic According to wave meohtuoioa such a wave, 
representing a stream of electrons of definite velocity 
parallel to the wave normal, on encountering the 
potential V is partially reflected andpartially trans- 
nutted We inquire then if the ooefficient of reflec 
tion for a given V is the same for mcident waves 
travelbng in opposite directions It can easily be 
proved that even if the potential V is not symmetnool 
along the x axis, as in the case of a number of oon- 
duotors m senee, there is no difference m the ooeffloient 
of reflection It » hence not possible to explam the 
rectification here considered on the basis of the assump- 
tion that the lonio lattices act on the conduction 
electrons hke a field with a given potential V 

If now we regard the ions of the lattice no longer os 
fixed centres of force, we oome to investigate if there 
will be a difference m the scattering action on electron 
waves travelling m opposite directions, of particles 
bound to positions of equilibrium by restoring forces 
not symmetrical for equal and opposite displaraments 
It can be shown by a perturbation method that m 
general the scattering is mdeed different Assym 
metrical bmdmg of the ions, which, for some of the 
substances used in rectifiers actually has been ascer 
tamed even for the mtenor of the crystal by X ray 
analysis, will come mostly mto play near the boundary, 
and to a still greater degree at the edges and comers 
of a crystal lattice This may be the explanation why 
some crystal rectifiers consisting of a metal point m 
loose contact with the crystal have their rectifying 
properties dmumshed or entirely spoiled if the pomt 
IB pressed tightly against its bai», for m this process 
the shaip comers are flattened out From the view- 
pomt of the theory here set forth, there seems to 
exist the possibility of volume rectification in oontra- 
distmction to surface rectification for crystals m 
which, even m the mtenor of the lattice, the ions are 
subject to restoring forces not symmetnoal for equal 
and opposite displacements No expenmental data 
appear at present available to show clearly the exist 
once of this effect 

The proof of the reciprocity theorem for electron 
waves mentioned above, as well as a mathematical 
discussion of the difference in scattenng caused by 
asymmetrically bound particles, will be mven else- 
where R DE L Kronio 

Physiech Laboratoniun 
der Rijks Universiteit, 

Utrecht, Jan 28 


The Extermination of Whale# 

Sir Sidney Habher, in an m^rtant paper (Lm- 
nean Society, May 24, 1928), directs attention to the 
wasteful way whides have killed m the past and 
to the danger of extermmatmg them As regards the 
Greenland whale, the facts seem to be worse than Sir 
Sidney states 

Sooresby, speaking of its capture m the Oreonland 
Sea, sa^s towards the md of the eighteenth oentiuy i 
“A striking epoch m the history of the fishing arose ’’ 
“ two or three of the oaptains of the whale-fishing 
ships ” “ instead of bong contented wiiji two or 

thm large fish and (mstead of) eonsidering five or six 
a great cargo, set the example of doubling or trebling 
the letter quantity " 

The mcreosed activity thus initiai;ed (which doubt* 
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lew mewt entmng the ioe to an moreawirt, exteat) oer- 
tainly led to the capture of a very large fiiim6er of 
whalea, but the atatimoe of l&e fiahing prove that they 
yielded only a low average of oil and that many of them 
were of small size 

In the Greenland Sea betwe^ 1792 and 1822 
Sooreaby, senior, captured 638 whales and broa^t 
home (moluding some seal oil) 4684 tuna of oil, cm 
avara^ (without deduotmg anything for seal oil) of 
only 8 7 tuna (of 262 gallons, weighing about 17 owt 
Iqr ) per whale against the 20 tons or more of the fully 
grown animals Agam, in the Hmrtetta, in the three 
seasons 1792, 1766, and 1798, he captured 76, which 
only boiled 467 tuna, or an average at only 6 6 tuna 
per whale 

The statistics of the Peterhead fleet tell the same 
tale , m the twelve seasons 1806-1816, the ships of 
this fleet captured 868 Whalea, which (possibly molud 
ing some seal oil) yielded only 7 196 tuna, or an average 
of only 8 3 tuna per whale 
The young whales are leas wary and more easily 
approMhed than the old, and as they are often foimd 
at the edges of large unbroken fields with only con 
fined spaces to nse and breathe in, their capture is 
usually easy , it was doubtless m favourable oirciun 
stances of this sort that in 1814 the JteaoluHon caught 
44, which averaged only about 6 tons, and that the 
same year the crew of the John captured 13 at a ‘ fall,’ 
or without stopping to take a rest 

This wasteful method of carrying on the fishing soon 
made itself felt , up to about 1820 it remamed pro 
duotive enough ana gave profitable employment to a 
large number of ships, but after that date it began to 
fall oS, and but for the fact that the whalers had the 
seals to fall back on and were able to supplement their 
catches of whales, and for a nse m the price of whale 
bone, the fishing m this region would have ceased 
nearly a hundred years ago 

The followup flares are taken from the record of 
the Peterhead flwt 1 800-9, average number of whales 
per ship per voyage, 16 8 , 1810-19, 11 3, 1820-29, 
7 2 , 1830-39, 3 6 , 1840-49. 2 1 , 1860-69 1 7 
In the Greenland Sea the Greenland whale was un 
doubtedly brou^t to a very low ebb before its pursmt 
was abandoned , in the 'eighties we seldom saw more 
than one or two at a time and seldom more than a 
dozen or two in a voyage In 1890 only six were seen 
by all the ships, and m 1898 not a single one 
The following figures show how this branch of the 
trade, notwithstanding the high price to which whale 
bone rose, oontmued to decline 1800-69 (disregarding 
a few kill^ by the Germane before they gave up the 
trade), 88 , 1870-79, 75 , 1880-89, 86 , 1890-99, 38 , 
1900-9 (four seasons no rtups in pursuit of them), 28 
At Davie Strait the sequence of events was similar 
to that which took place m the Greenland Sea In 
this inlet the fishing oommenoed m 1719, and so 
long as it was confined to the ewt or Greenland ' side ’ 
the whales killed yielded a fairly high amount of oil 
(14 tons for the four years ending 1817) and must have 
been mostly of large size, but after the extension of the 
fishing to the ‘ west side ’ m 1820, consequent on Ross’s 
voyage, the whales killed yielded a much smaller 
amount and must have beaa mostly of small size , for 
exaumle, in the three seasons 1832, 1888, and 1884, the 
Peterhead ships oaptured 416, which on an average 
yielded aaly 7 tuna (equal to about fl impenal tons) 
apiece, aijd in 1846 the Joaeph Oraen killed 40, which 
yielded 0^ 186 tons and a negligible amount of ‘bone ’ 
This wasteful method of owrying on the fishing 
ogam quidlcly tnade itself felt, os the following figures 
teuKen from the records of the Peterhead fleet show 
1 820-29, average numbw of whalea per ship per annum, 
9 6j 18*0-8977 4, 1840-49,66, 1860-69,2 3 
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The figures for the period 1820-60 would doubtless 
be higher if the ships (mlmg ones) could always have 
got through MelviUe Bay and reached the west side 
and Ponds Bay m time , and after the introduction of 
‘ steam ’ the figures ogam show an increase, but it was 
not long before they agam began to decline 

In Davis Straits, as at Greenland, the whales were 
brought to a very low ebb, and it is very doubtful if 
they will ever recover the ground they have lost , the 
following figures speak for themselves 1870-74, total 
number killed, 724, 1876-79, 343, 1880-84, 860, 
1886-89, 76 , 1890-94, 77 , 1896-99, 68 , 1900-1904, 
68 , 1906-1009, 31 

In the Greenland Sea the smallest whales were cap 
tured north of latitude 79°, at ary rate north of 78° (m 
May and June) and m Davis Straits mostly at the 
mouths of Lancaster Sound and Ponds Bay (m June 
and July), and if the whalers had refrained from cap 
tunng in these situations, these branches of the whale- 
fishery would undoubtedly have continued productive, 
and an interesting and valuable animal saved from 
almost total extinction Cannot the fin whales be 
protected in some such way ? 

Robert W Gray 

8 Hartley Road, 

Ezmouth 


Retardation of the Ripening of Pears by the 
Exclusion ol Oxygen 

In view of the interest taken by growers and 
merchants in England and in South Afnca in the pos 
sibihties of a new process for the handling of quickly 
npemng pears m sealed tins or m sealed and punctured 
tins, the following observations on the behaviour of 
pears in on atmosphere of mtrogen may be of scientific 
interest and practical importance 

As a rule, pears are gathered whilst unnpe and 
hard Tlie yellowing, sweetening, softening, and 



development of juiomess and final mealiness take 
place in storage In some varieties, such os the well- 
smown Williams’ Bon Chr4tien or Bartlett, these 
changes are very rapid , in others, such as the Winter 
Nehs, they are slow 

If oxygen be withheld by seahng up pears in a gas 
tight oontamer over aUcahne pyrogallol (on absorbent of 
carbon dioxide and oxygen) almost complete inhibition 
of the various moorosoimio changes wmoh are termed 
* ripemng ’ u brought about 

We have in this way kept in a hard green condition 
for several montfhz vaneties of pears which m air at 
ordinary room or shed temperatures softened and 
decayed within a week or two The appearance of 
the fruit on removal after several monthr storage m 
mtrogen warn rmoarkable, being identical with that 
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ahovm by fruit when placed in the sealed con 
tainer The pears, moreover, were edible and free 
from objectionable flavour, nevertbdese they proved 
disappointing because they failed to yellow, npen, and 
devuop juiomess and the typioal pear flavour 
The above is the result obtamed in the extreme case 
of prolonged exposure to conditions of oxygen starve 
tion Practical and theoretical interest, however, bee 
in the fact that the retardation of subsequent npoiu^ 
m air is a function of the time of exposure, so that by 
adjusting the time of exposure we can change a quickly 
ripemng fruit into a more slowly ripening one which 
attam a quahty equal to that of untreated fruit 
The original observation of this phenomenon was 
made by us several years a^ Samples of fruit from 
some of the onginaJ experiments, together with the 
chart herewith presented, were exhibited m the 
Ministry of Agnoultura’s Demonstration Tent at the 
annual fnut show of the Eastern Counties Commercial 
Fruit Show Association held at Wisbech in the 
autumn of 1920 

An investigation of the effect of the variables — 
oxygen, oarlmn dioxide, and temperature — on the 
changes that occur m fruit during storaro has since 
been earned out, and some of the results obtamed 
have been described m Reports Nos 12 and 30 of the 
Food Investimtion Board The rate of npenmg is a 
function of the concentration of oxygen and of the 
concentration of carbon dioxide over a considerable 
rai^ Suitable concentrations of sub normal oxygen 
ana suTOr normal carbon dioxide can be obtamed 
simply by restnoting and reflating the ventilation 
of tne stored fruit, and a crude method of doing this 
IS to use a tm container with a small puncture m it 
Such a method is merely em extension to fnut m 
bulk of a mechanism with which each fruit is pro 
vided by Nature Ventilation of the mterior of 
individual fruits is restneted by the presence of a 
relatively imTOtmeable skin with numerous small 
openings (the lentioels), so that the oxygen oonoentra* 
tion m the internal atmosphere of a fruit such as the 
apple is always less than that m air, whereas the 
oonoentration of carbon dioxide is greater 

Kino 

Cyan, Wxst 

Low Temperature Research Station, 

Carabndge 


Regional Isostasy over the Oceans 

Important evidence that the isostatio oompensa 
tion over ocean areas is regional, and not local, is 
funushed by the remarkable senes of gravity measure 
ments around the world made by Meinesz m a Dutch 
submarine, the results of which have i]^ been pub- 
lished by the Qeodetio Cknumission of Holland (‘'^Dd- 
termmation de la Pesanteur en Mer,” Delft, 1928) 
The provisional anomalies for 128 stations on the 
sea are given, reduced by several different methods 
One of these, the Hayford, is based on the hypotiiesis 
of complete local isostatie compensation These 
results add to the proof I have given that this hypo- 
thesis leads to appreciable error, as it is in conflict 
with known prop^ies of crustal material 

Memesz made gravity determioatioiis over the 
fittest ocean depths, mcluding the Ouam and 
PhiHi^iiiiea Deeps of 8740 metres (0} miles) The 
station over each of these Deeps may be combined 
with a aeic^bouring shoal water or port station to 
fona a pair, with greatly different ground elevations 
Thera seven such pidni of staiions, which have 
dep^ diff^renoes of frmn 3600 to 8740 metres, with 
horizontal distances of from 23 to 83 miles only 
These ocean pairs show the same effect ^t 1 first 
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pointed outm 1012from similar land pairs of'etatimu, 
when the Hayford anomaly for the valley atatlon it 
subtracted from that for the hi^ station tha pre- 
dominating difference is distinctly positive, the 
diflerenoes are -t-O 119, +0 103, +0*048, +0 102, 
+ 0 045, -0 081, and +0 064 dyne. Tha positive 
difference is the effect of over-oompenaation of the 
high station and imder-oompensation of the low 
station, resulting from the Ha:^ord hypothesia The 
average effect for these seven pairs is + 0 0016 dyne for 
each fOO metres differmioe m elevation, after rMuoing 
the water depth to its equivalent m crustal materiaf 
This fact, and a rough test, show that the results for 
these stations will be more oonsistent when a regional 
reduction » used This confirmation of regionu isos 
tasy by ocean observations » important, aa these 
stations near the surface of the sea ara more ffee from 
various suggested causes of local disturbanoe than are 
the corresponding land stations 
This work of Memesz and others shows that there 
IS still a wide field for gravimetric research as to the 
earth’s crust To facilitate such research the reduo 
tion methods should be put m order They should 
have less confusing desigMtions The most used re 
duction IS variously oallM * Faye,’ ‘free air,’ or ' eleva 
tion only,’ butmore often is not named at all ‘ Iso 

static,’ unqualified, is improperly applied to a method 
based on an extreme and untenable hypothesis , iso 
stasy IS a general theory, there are alreMy a number 
of isostatic reductions, and there is no reason to re- 
strict this designation to a particular brand of isostasy 
Some degree of regional isostasy must be taken into 
account Agreement on a convenient unit designation 
for ‘g ’ 18 ne^ed , ‘dyne’ is objected to, but ‘cm /sec *' 
IS an awkward expression for so important a umt 
In mvestigations involving so many possible vanants, 
aa do these affecting the earth’s crust, the value of 
differential methods should be recognised , one ex 
ample is the above method of usmg pairs of neigh 
bounng stations, and another would be the study of 
ocean and land conditions by oompanson of groups 
of level area stations nearly m one latitude, thus 
eliminating unoertamties in the basic formule 

Obobox R Putkam 
U S Department of Commerce, 

Washington, D C 
Deo 20, 


Pre-PalwoUtliic Implements 
In Natvbb of Feb 10, p 267, after some comments 
upon my recent paper m Froc««dtng» o/ the Prehtslorto 
Society of East Anglia (vol 5, pt 3) on the further 
discovenes of Chellean implonents denved from the 
base of the Cromer Forest Bed, it is stated that “ it 
may not be out of place to direct attention m this 
connexion to some remarks on the subject of tertiary 
man m Man for January ” 

I may, however, perhape be permitted to express 
m^ disagreement with this conclusion To begin 
with, though the comments in Natubz appear under 
the title " Pre Palseolithio implements,'* the specimens 
described in my paper mentioned above ara deflmtely 
of paleoLthic age 

Secondly, as 1 have endeavoured to make dear on 
several occasions, I regard the Crometian induatnec 
as of Early PiMstooene antiquity, and that therefore 
they can have no relation to any supposed {iroblesns 
as to the former exsstenoe of tertiaiy man 
Thirdly, rostro ovinate implements ^lad been super- 
seded by the hand-axe in Chelleaa tintes, and are, in 
consequence, almost unknown upon t^ foreshom 
sites under discussion, from wfakh h follows to 
attonpt to involve the fundamentsMy difl^rant iqwoi- 



NATUnSl 317 


nwtts from ilwMW akw Jn tha MU tewM^ring trac 
mvnb mfcwl^ ooatrovvmr M to the hwnaa origia of 
tib« roctro-muiiUitM ia futue 
A peiuul, Oa the part of the wnter in NATOxa. of 
my ^pen on the flint implements from the Oromer 
Forest Bed should have made these various points 
abundantly oleer J Rbid Mojlli 

One House, Ipswich 

Dr H J H Fenton 

Mv friends C T H and W H M have given in 
Natuxb of Feb 16 a most sympathetic account of 
their late colleague, Dr Fenton Beyond the Uni- 
versity of Cambridge, however, there are not a few 
who would wish to pay tribute to his memory — eepeoi 
ally to his greatness as a teMher It was my good , 
fortune to know Fenton almost intimately from an | 
eariy date We were fellow exammera m natural 
science at Cambridge and together gave the present 
master of Pembroke the degree which he has smoe so 
well shown to be a proper appriEement it is always 
mtereetmg to have early jud^ents vended 

Fenton was never a mere teacher of science A 
man of truly scientific mind, he sought to train his 
pupils to be Bcientiflc, something very different 
Never a believer in gods, a hater of dogmatism, he was 
careful to present each problem in its vaned aspects, { 
asking his hearers to balance the evidence for and 
against anv particular conclusion — leaving them, 
having paid their money, to make their own choice, 
then with reserve He did this with an air of aloof 
ness, m an apparently affected, lackadaisical but 
aotuaUy very deliberate way, which was most arrest 
ing , time was given for what he said to soak in, a 
challenge to consider his argument Fluent lecturers 
are rarely good teachers I remember my son, as a 
medical student, being deeply unpressed by. bis teach- 
ing — picking him out as the one lecturer worth hear 
mg If there were only a few teachers such as he was, 
the position of our science would be far higher , it 
would be a judicious and logical disoiplme 

Fenton's discovery of dihy^xymaleic acid — a true 
discovery — ^was one of the most maateriy pieces of 
experuneutid work ever done, the importance of which 
has yet to be fully appreciated Having m some way, 
m early days, udlen foul of authority, outside the 
Cbemiw Department he was never held in favour 
This he bittwly resented His queemess was not a 
little due to the failure of the powers that were to 
accord him the syrqpathetio recognition which he knew 
was owing to his services and a^evements Let us 
hope that someone will oome forward as his bio- 
grapher and display his method in cdl necessary detail 
Hsnrav E Amcstrono 


An Iodine Liberator from Laminaria 
Tbs evidence which Prof Dillon brings forward m 
his letter (Natobs, Feb 2, p 161) does not entirely 
warrant his oonolusion that the agent present m an 
acidulated extract of Lammana fronds which bberates 
lodme from potassium iodine is an orgcmw substance 
Inorg^o oxidising agente exist, dialysable but 
relatively heM-labile in presence of organic matter, 
which nright occur m his extract, and would account 
for his experimental findings Chie of these, sodium 

£ r potaanura) wdate, which in pure aqueous solution 
quantitiM containing only 0 ly lodme, or evwi 
less (7- 10-* gm.), win liberate, In preeenoe of slight 
exoass of potassium iodide and dilute su^uno aoid, 
free iodine hi suffloient amount to be detected by 
ahafc-mg the reaotion mixture with a drop of ehloro 
form, or by ^ addition of starch solution In view 
of the quantity of iodine in various statM of 
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combination in these alga, and the relative ease witii 
whioh iodate may be formed, the presence of small 
guantitiee of this salt is not altogether unlilotiy 
Iodate and Iodide could co exist in the neutral or 
faintly aoid environment of the algal tissuM, but would 
react when the tissue or tissue extract was rendered 
distinctly acid 

If reaidta obtained using mammalian tissue extracts 
are any guide to the behaviour of plant extracts, there 
IS little doubt that a very mmute addition of an iodate 
to the IiMntnana extract would reveal itaelf as a 
potent ‘ lodme bberator,’ would be dialysable, and 
would have the same order of heat-labibty as was 
found for this agent by Prof DlUc.n The original 
extract would probably be found to be rather less 
active than the outer uquid after dialysis, smoe the 
former contains organic substances of high molecular 
weight Triuoh would be expected to combme readily 
with traces of free lodme, and thus inhibit to a greater 
or laeser degree the phenomenon of iodine liberation 
It would appear that iodate, at least, should be shown 
I to be absent before the organic nature of the iodine 
liberating agent can be satmfactonly maintamed 
H D Kay 

Medical Unit, 

London Hospital, 

Whitechapel, E 1, Feb 8 

Unified Field Theory of Electricity and 
Gravitation 

May we be permitted to direct attention to a certain 
aspect of Einstem’s three recent papers (Berhntr 
Berushte, pp 217, 224, 1928, Feb 1920) on distant 
Mrallelism which came to light in a discussion with 
Prof D J StruikT The avowed aim of these papers 
IS to develop an improved unified field theory of 
electnoity a^ gravitation A much more pressing 
need of graeral relativity theoiy is a harmonisation 
with quantum theory, particularly with Dirac’s theory 
of the spinning electron Oq the basis of Levi 
Cmt&’s parallelism the task seems hopeless, inasmuch 
as we have no adequate means of comparing spins at 
different points On the other hand, the notion of a 
muralleham valid for the whole of space and of 
Emstem’s n uples enables ns to carry over the Dirac 
theory into general relativity almost without alteia- 
tion All that we need do is to interpret Dirac’s 
p,,p,,p,,p, not as differentiation with respect to four 
variables x,y,t,t defined throughout space time, but 
as differentiation along the lines of the quadruple 
(Emstem’s ‘ 4 Bern ’) That is, the quadruples need 
not be integrable so as to furnish us with a oo ordinate 
system throughout space, for such a co-ordinate 
system is absolutely mesaential in the proof of the 
invariance of Dirac’s equations under a Lorentz 
transformation 

In other words, the quantities 'Aa of Emstein seem to 
have one foot in the macro mechanical world formally 
descnbed by Einstein's gravitational potentials and 
oharactensed by the index and the other foot in a 
SiQnkowskian world of micro mechanios characterised 
by the index « That the micro mechanical world of 
the electron is Mmkowskian is shown by the theory of 
Dirac, m which the electron spm appears as a oonse- 
guoioe of the fsKst that the world of the electron is not 
Euclidean, but Minksowslaan This seems to us the 
most important aspcot of Emstem's recent work, and 
by far the moat hopeful portent for a umfication of 
the divergent theories of quanta and gravitational 
relativity Nobbkbt Wixiram 

M S VAX.LAXTA 

Massachusetts Institute of Technology, 

Carabrid^, Maesaohosatte, USA, 
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Tbe Electronic Cliarge e 
Pnor A S Eddikotom has recently (Proo Roy 
Soc , A, 122, 308, Jan 1929) deduced a t^eoretioal 
value of 136 lor the well known ratio he/2re' The 
reciprocal of this ratio is usually denoted ‘the fine 
struoture constant a ' Without presiuninu m any 
way to judge the theory on which this value is de 
rived, I should like to make a few remarks as to the 
numenoal result The value of the velocity of light 
c IS known with great accuracy (e = 2 99796 ± 0 00004) 
On the other hirnd, tbe value of the Piuick constant 
h depends primarily upon the value of the electromc 
char^ s, and the probable error in h is almost entirely 
due to the probable error m e Every method for 
evaluating A involves s to a positive power varymg 
from unity to two The avers^ power depends upon 
the adopted relative weighting of the different methods 
These facts regarding the connexion of e and A I dis 
cussed some years ago (Phy» Rev , 14, 361 , 1919) 

1 am at the present moment just finishing a ontioal 
investigation of the probable values of the general 
constants of physical science and a detailed account 
of this work will bo published shortly At the present 
time my adopted value of h depends, m the mean, on 
the 1 236 power of e Hence the ratio hjtf vanes as 
Ijefii** The change in this ratio demanded by 
Eddington’s theory is approximately 1 per cent down 
ward (0 94 per cent, using my own adopted values of 
s, h, and e) Accordingly, such a chan^ requires an 
increase in e of approximately one and one quarter per 
cent, and a resulting increase m A of about one and 
one half per cent, in contrast to a one half per cent 
inorecMe m s (and no change in A) assumed by Eddington 
as required In rav opinion the commonly accepted 
value of e has a probable error of roughly 0 1 per cent, 
and It is aooordmgly extremely improbable that the 
true error is more than twelve times as great 

Rayuond T Bibob 
University of Cahfomia, Feb 2 


The Boundary of the Solar Chromosphere 

Thb question of the sudden ending of the chromo 


finsdly by observation Mr 1 


■PA Taylor and Mr MoCJea up to a height of 
nearly 100,000 km above the sun’s limb was thought 
to be an ordinary chromosphenc line The tangential 
sht happened to fall across a high prominence and the 
measures refer to the portions of the slit lying on the 
proimnence, which gave a regular fading away with 
Wght , one or two obvious onghtenings had to be 
ignored, where structure m the prominence compli 
oated the issue These pomts were easily recognised in 
the picture of the prominence shown m the second flash 
spectrum Which was obtained -with an objective prism 
The difficulty of the scattering of light in our atmo 
sphere is not easy to meet, but evidence from our 
other plates, for example, the objective pnsm spectra, 
does not point to any serious trouble in our case We 
had the good fortune to observe the sun in a perfectly 
clear hole in a somewhat cloudy sky Messrs Miller 
and Marriott, half a mile away, observed through 
thin haze The heights of the ohroraospheno lines 
proper, which we pubhshed, were taken from the arcs 
given by the obieotive pnsm speotrograms of the flash, 
and these would not oe senously aSected by hg^t 
' ’ ’ ' " ^ it may be added ' ’ 

• Oumey’s views 

F J M Stratton 

Feb 18 C R Davidson 
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An Isotope of Oxygen, Mass 18 
Tan weak doublets of the atmospherio absorption 
bands of oxygen have been found to originate from a 
molecule oonsisting of an ozsyaea atom of mass 18 
oombmed with one of mass 16 The interpretation 
recently published by Mulhken (Phya Rev , 82, 880 , 
1928) for the strong bands holds m every det^l for 
the weak band The isotopic rotation-zero pomt 
vibration doublets have been calculated by means of 
the equations of Loomis {Bull Nat Rea Oouncd, 2, 
chap V , 1926) and tbe atmosphenc absorption data 
of Dieke and Babcock {Proe NAS.ti, 670 , 19271 
The vibrational frequency used for the lower state is 
that calculated by Birge (Bull Nat Rea CounoU, 2, 
232 , 1927) from the available data From the above, 
the formula for the separation of the isotopic doublets 
m the four P and four R branches is as follows 


= 2 12 + 0 0S66[R'm* - 

A»j| = 2 12 + 0 0666[B'm* - p'tn* 

87,1 -R'(m+l)* + ;8'(»»+l)‘] 


The constants as given by Dieke and Babcock are 
£'=1 438 ^' = 6 31xl0-» 

B' = 1 390 = 6 16 y. lO * 

The average deviation of observed imnus calculated 
separations is - 0 05 cm The maximum deviation 
IS - 0 13 cm * Tlus is well withm the limit of 
accuracy of the data No other isotope of oxygen 
oombmed with an atom of mass 16 will satisfy the 
data The data show that the normal state of the 
oxygen molecule has one half unit of vibration in 
agreement with the wave raeohanios theory 

W F OlAUQDB 
H L Johnston 

Department of Chemistry, 

University of Cslitoraia, 

Berkeley, Cahfomia 


Intercombtnatlons In the Arc Spectrum of Carbon 
Pbof a Fowikb and E W H Selwyn have 
recently olaseifled the hnee of the arc spectrum of 
carbon, and identified triplet as well as singlet terms, 
but no mteroombmations have appiarently been 
obtained Recently I took a heavy are spectrum of 
Aoheson graphite in the region X2000, and obtamed 
a number of Imes, some new, and others recorded by 
previous observers like McLennan, Hutchinson, and 
others I was able to identify the following inter 
combination lines 

Cltwlfloatlon. Tnuultioii 

61313 (2L,-«— L^M,) 

51366 ( „ ) 

39862 ( „ ) 

This enables us to calculate the exact differences 
betwew the fundamental levels 'Fois 
2Ir, We get ‘F, - >§ 9 = 20474, while according to 
Fowler and Selwyn it is 21142 Taking Fowler’s W, 
value as the more correct, the values oi fundamental 
•P terms have to be decreased by 667 cm -* We 
have also hnes conforming to the mner-tranaitions 
— L,3L|), from the new Imee I have also 
obtained identification of some of the (2L,LtM, 
■< — LjfiZr^Af,) transition Imes 
The frequency difference »P, - >5,0 20474 oorre 
sponds to tme wave length X4884 2, and 1 could get no 
such hne m the coronal spectrum 

Dattatbata Shbiohab Joo 
Physios Depiutmeat, 

Allahabad Umvemty 
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Aspects of Fossil Botany ' 


By Dr D. H 

I PkBN8 ahi 

T he fact that many of the -well known fem 
like fossils of the Carboniferous formation 
were not ferns at all, but true seed-beanng plants, 
has long been famihar to students of palseobotany 
It IB a quarter of a century smce the reoc^^tion 
of the se^ of Lygtnopiertg cUdhamM by Prof F W 
Ohver first led to the institution of the class 
Ptendo^rmete, or, m popular language, seed 
ferns Yet, after t^ lapse of time, and m spite 
of all the attention mven to the subject, much still 
remains obscure We are still ignorant of the 
relation between true ferns and sc^ ferns, either 
as regards their reactive importanoe m Carbom- 
ferous tunes, or the decree of ammty between them 
The early disoovenes, in Lygtnoptena, Neuro- 
ptena, Anamttea, and Dtckaonttea, oast doubt on 
such extensive groups of supposed ferns, that the 
impression was soon created that a majority of the 
Carboniferous ‘ ferns ’ were, m reahty, seed plants 
At the present time even the great tree-ferns, the 
so-oalled Marattiacese of the Coal measures, are 
called m question Were they ferns or Ptendo 
sperms ? 

Smce the original disoovenes of 1903-fi, a number 
of additions have been made to our knowledge of 
seed-beanng plants of fem-Uke habit Cases of 
ilirect continuity of seed with frond have been 
demonstrated in a further species of Neuropterte, 
m a SphenopUndium and in a Sphenoplens, the 
two latter of Lower Carboniferous ago ftof Halle, 
in his important investigation of the fossil flora of 
Chma, has already discovered five new oases of 
the kmd, m the Permo Carboniferous beds of the 
Province of Shansi, m northern China One of his 
disoovenes must be specially considered, for it has 
a direct beanng on the position of the supposed 
Marattiaoese of the period 

The plant is Pecopteng Wongtx (named after a 
Clunese colleague) There seems to be no doubt 
that one seed at least is attached to the rachis of 
the frond, while others are so grouped as to surest 
a connexion The seed is an ovoid body e^ut 
7 mm m length The cose is a ontical one, for 
the new species is almost identical with the well 
known P MiUont, which has the fructification of 
Aaterotheca and is therefore referred to Marattiace- 
ous ferns If it were positively known that P 
Wongu bore the sporangia of AtUroiheca as its 
male organs, the new species would afford the 
stronf^t evidence in favour of the transference of 
the (^boniferous ‘ Marattiaoese ’ to the Ptendo 
sperms 

In Nyatroemta, a new genus, both sporangia and 
seeds were found, on chstinot specimens, almost 
certainly belonging to the same plant This plant 
thus appears to bo one of the rare and fortunate 
instances m which both sexes are known m the 
same Ptendosperm 

‘ BiMd noon o ihart oontM o( leotnno dottvtnd XJnivwfitir 
CoDtcto Lcndoo, Ust MitoBUL 
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The most important, however, of the new 
Ptendoeperms is undoubtedly the Amenoan genus 
Eoapermaiopteru, descnbed by Miss Ooldnng It 
is of Upper Devoman age, and is thus the oldest 
known seed bearing plant To avoid repetition, 
Eoaptmuxloptens will Ito considered in the following 
article, devoted to early floras 

The male or pollen-beanng organs of the Ptendo- 
sperms are of special importance m the present 
survey, for it is eniefly on them that the comparison 
with the contemporary tree ferns, the so called 
Marattiacese, depends 

The original discovery, by Kidston, of the Croaso 
theca fructification of Lyglno^ns is well known 
The fertile pinnules are oval leaflets beanng pen 
dulous sporangia or pollen sacs on their lower 
surface The peouhar feature is the bilocular 
structure of each pollen sac, a pomt difficult to 
demonstrate m the imperfectly preserved material 
Indirect confirmation is, however, afforded by 
clearly bilocular sporangia observed by Prof Oliver 
in petnfied specimens of other fructifications Some 
doubt has been oast on the identification of the 
frond , Zeiller, however, aco^ted it as the foliage 
of JjwtnopUna The genus Tdangmm, founded by 
Dr Slargaret Benson, differs from Croaaotheca in the 
sporangia standing erect on the end of the stalk, 
instead of being mndulous Dr Benson thought 
that her species, T ScoUt, was the male fnictifioa 
tion of Lygtnopterta oldhamta It may have be 
longed to some alhed plant, but the sporangia 
are not bilocular Various other fructinoations, 
preserved m the form of impressions, have been 
referred to Telangium and regarded as the male 
organs of Ptendosperms 

Our knowledge of the supposed male fruotifioa 
tions of seed ferns is often unsatisfactory, owing to 
the obsounty of fossils preserved as structuimess 
impressions Kidston’s case of Neuroptena Car 
perUten is one of the best, for here the fertile 
pmnules are on the same frond with the sterile 
leaflets, differing somewhat from them m shape 
The densely packed sporangia contam a (]mantity 
of spores — no doubt the pollen grains In Potonua 
the large orbicular discs nave ^en shown to bear 
sporangia This genus probably represents the 
male fructifications of species of Neuroptena 

It may be said that the polluuferous organs of 
the Ptendosperms, where known, are almoirt con 
stantly borne on specially modified pinnules or on 
a naked rachis The only case m which they have 
been found, as it appears, on the unaltered frond, 
IS that of Dxckaonttea Pluckenett, to which we shall 
return 

It has hitherto been generally assumed that 
there existed, in Carboniferous and Permian times, 
a considerable body of true ferns, side by side with 
the Ptendosperms, or seed-plants of fem like habit 
The true ferns were regarded as mcluding three 
groups, the Prhnofihoes, the great tree ferns of the 
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Upper Carbomferoiu, and a few others, such as the 
Permum Osmundaoese 

The Primofilioes are undisputed, uid so are the 
Oemundacese of the late Palseonuo The great 
^xiblem IS that of the tree ferns commonly referred 
to the Marattiaoesa These plants had tall stems, 
reaching at least 60 feet m height, clothed with a 
felt of desoendmg roots The highly compound 
fronds were of the Pecoptem type, resembhng 
species of Cyathea among hving ferns The stems, 
^own as Cauloptens or Megaphyton by their ex 
ternal features, as Paaronxw when the structure is 
preserved, bore the larm and conspicuous leaf 
bases, and had a completely fern bhe anatomy, 
usually with many concentno steles There is a 
eneral, though not an exact, anatomical resem- 
lance to the recent Marattiaoese, and this is also 
shown ui the polyarch roots 

The fructifications, m most cases borne on the 
underside of the fronds, are also Marattiaoeous m 
type, the sporangia of each group being umted 
together m vanoiis degrees, to form synangia In 
most of the genera the sporangia mre group^ about 
a centre, the synangium thus being more or less 
circular, as in the recent Kavlfvsna In Ptycho 
carpus they are completely umted, and so also m 
a genus Cyaihotrackus, discovered by Prof Watson 
In Aaterolheca, of which many species are known, 
the sporanma are only slightly connected at the 
base, and the synangia are seated directly on the 
frond In ScolecopUtrts the arrangement differs 
in the fact that tne synangium (of four or five 
sporangia) is borne on a definite pedicel In 
Acitheca, often included under ScolecopUrta, a 
pedicel IS present, but the sporangia are not seated 
on it but merely fixed around it 

I have recently observed a new species of 
ScoUcopUru, and propose to name it S Ohvert, 
after ftuf Oliver, who brought the matenal m 
which the specimens occurred from Autun The 
sporangia are elongated, regularly four m each 
synangium , the most characteristic feature of the 
new species is that each fertile pinnule is immedi 
ately subtended by an apparent stenle pinnule, 
exactly fittmg on to its lower side It is probable 
that the two bodies are parts of one and the same 
pinnule, strongly incurv^ on itself 
So far, everything in these plants seems fern 
like and much suggests the Marattiacese Yet the 
highest authority, Dr Kidston, in his latest work, 
expressed grave doubts as to the nature of this 
group His opimon is stated m his great senes of 
memoirs on the “ Fossil Plants of the Carboniferous 
Rocks of Great Bntain,” which were in course of 
pubhcation at the time of his death In his first 
memoir. Dr Kidston was still molined to accept 
the current view, for ho then thought it tolerably 
certam that the typical Pecoptends, with exannu- 
late srorangia united mto synangia, were ferns 
(Part 1, p 17 , 192J) In a later memoir, issued 
the same year, his tone is more doubtful, but he 
still allow^ that AsteroOieca and probably a few 
other Carboniferous plants that bear exannulate 
sporangia “ may be Marattiaceous ” (Part 4, p 277) 
In the next memoir Dr Kidston left the systematic 
No 3096, VoL 123J 


position of Aaterotheea an open question, but added 

IKe geneno differences whi^ aepemte Scoleeo- 
ptens from AiieraAeoa are those of d^ree rather 
than of structure The former genus 1 believe to 
be more probably a Pteridosperm than a fern ” 
(Part 6, p 483 , 1924) Thus one important genus 
was already given up, and it was becoming clear 
that its companion must follow Lastly, m the 
final memoir so far issued. Dr Kidston stated 
that the aifimties of AcUheca seemed to him to be 
Ptendospermous, and if so, that he could not see 
on what ^unds Aaterotheea and Scolecojrierta could 
be excluded from the Ptendosperms “ It would 
therefore appear that the evidence m support of 
the occurrence of Marattiaoeous Ferns m Cmbom- 
ferous times rests on supposition, rather than on 
satisfactory proof ” (Part 6, p 638) • 

We thus have to face the question whether true 
ferns (apart from the special group of the Pnmo- 
fihees) existed m the Carboimerous penod We 
can come to no conclusion, but may bnefly sum 
up the arguments on either side In favour of 
fern aflSmties of the plants in question we have 

(1) The habit (unimportant, for undoubted Pten- 
dosperms are just as fern like) , (2) the fructifica- 
tions, almost the same as lU living Marattiacese, 
and, as m them, usually borne on the ordinary 
frond , (3) the anatomy of stem and root, both 
altogether like that of ferns, and especially of 
Marattiacess 

Thus, in every respect, these Carboniferous plants 
appear like ferns But the following are the argu- 
ments on the Ptendosperm side 

(1) The resemblance of the synangia of these 
plants to those of Tdangium this appears to be 
the pomt which chiefly influenced Kidston, Telan 
gtum being regarded as the male fructification 
of certam seed ferns , (2) Crosaolheca, known m 
one case to have been the male fructification of a 
Ptendosperm, also occurs on Pecoptend fronds , 

(3) Dtckaonitea {=Pecopter%a Pluckeneti), once uni- 
versally accepted as a fern, probably Marattiaoeous, 
18 now known to have been a seed beanng plant , 

(4) the instance of Pecoptena Wongtt, already dis 
cussed, may prove to be conclusive, but the case 
IS not yet closed 

Dtckaontlea is at present the only plant of the 
so called Marattiaoeous group which has been 
definitely proved to be a ^endosperm It is 
therefore of ontioal importance The pollen bearing 
organs are somewhat obscure They appear to 
have been borne on the ordmary leaflets and to 
have consisted of tufts of sporanma, which Kidston 
compared to the synangia of TeSmgxtm It would 
be of the utmost value to learn the anatomy of 
Dxckaonitea to compare with that of Paaronxua, the 
type of stem referred to the ‘ Marattiacese ’ In 
the absence of such knowledge, a comparison of 
the cuticular structure might throw bght on the 
question If Ihckaonxtea Mowed com^te agree- 
ment with the remaining “ Marattiace®,” we could 
scarcely doubt that all alike were Ptendosperms 
This, however, is not yet proved 

In the meantime, an anatomist must oontmue 

* FarU C sod t wm lamed poaUiuraoualy 
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to be influenced by the old anatomical evidence had become Spermophytee ” or an independent 
from the completely fem>like structuze of the Ime of descent, cannot be settled tmtil we know 
PaaronxuB stems and roots If Pearonxua belonged, whether the tree ferns of the Carboniferous were 
to seed plants, comparative anatomy would be ferns mdeed or seed plants simulating them 
discredit^ Yet it has proved its value, for it A seed bearmg Pmrontus would go far to re- 
was anatomical data which first put us on the track auscitate the former hypothesis, which of late 
of the Ptendosperms, before the seeds were dis years has seemed the less probable of the two 
covered -No such case, however, is as yet demonstrated 

The question of the evolutionw-y relations of the The whole question is in urgent need of further 
Ptendosperms, whether they were “ ferns which mvestigation 


Geometrical Art in South-east Europe and Western Asia 

Bv Prof John L Myrks 


B etween the vmd naturalism of Minoan art, 
the mature style of Crete and the South 
.lEgean in the later Bronze Age, and the serene 
ideaUsm of Hellenic art, in the great centunes from 
the sixth to the third, mtervenes a style profoundly 
contrasted with both, popularly known as the 
Geometnc Style of the Early Iron Age It m 
hen ted something from Minoan art, and contn- 
buted more than appears at first sight to Hellemc , 
but in its matunty it was the negation of all that 
either Mmoan or Hellenic craftsmen aspired to 
express Such a group of facts, or sequence of 
events, presents a problem as fully worthy of 
scientific treatment as any crisis m geology or 
natural history the problem, namely, of the 
appantions and disappearances of geometrical art 
in the lands around the Greek archipelago For the 
geometncal art of the Early Iron Age was not the 
only such occurrence , and its significance is best 
appreciated by comparison with other geometncal 
styles 

What we call style is approximation to a standard 
of achievement , and perfection of style is beauty 
in art Geometrical styles come mto bemg in 
various ways In primitive Crete, as in other parts 
of the Mediterranean, vessels of clay were deco 
rated with ornaments which were hnear because 
incised, and rectilinear because they imitated 
basketry Such skeuomorjphic ornament is not 
‘ geometncal ’ so long as its imitative intent is 
obvious , it becomes so as this intent is superseded 
by appreciation of the Imear designs as pure forms 
and spatial constructions Before this stage was 
reaoh^ in Early Mmoan art, these linear designs 
were superseded by more or leas naturalistic repre 
sentations of plants and animals, scarcely restmted 
at all except by the surface of the decorated object 
Similarly, the pamted pottery of Thessaly, 
probably denvative from a widespread Ukraiman 
culture between Danube and Dnieper, is decorated 
witii lines and bands the prototypes of which— 
textiles or leatherwork — are uncertam, but the 
application of which, with utter disregard of the 
forms of the vessels, is the antithesis of early 
Jlgean ' skeuomorphs ’ This primitive style also 
TOnahied early (witn one possible exception) m con- 
flict with the paintless ‘gray ware’ of Orchomenus, 
and the almost pamtless ‘ smear-wares ’ {Urfimus) 
of the Greek nuunland 

> SnnmMr of • dbootme tba Boyol iMtltation on IrhUr V«b 1 
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East of the .£goaii, m the heart of Asia Minor, 
another painted Imear style, still imperfectly 
known, mfluenced Syria and Cyprus late in the 
Bronze Age It may bo connected either with the 
Ukramian culture or with that of Susa and other 
sites m the Persian hills and early Babyloma It 
does not, however, seem to have affected the coast 
cultures of tho jEgean until the Early Iron Age, 
and even then but slightly 

After great naturalistic achievements, Minoan 
ornament dechned mto mechanioaland conventional 
abbreviations, and broke up mto numerous local 
schools, during the troubled centunes from 1400 
B c to 1100 B c or later , and it is as the sequel to 
this artistic collapse that tho Greek geometncal 
style comes into bemg It has been commonly 
supposed that the new style was introduced mto 
Greek lands by ‘ northern invaders ’ from beyond 
the Danube, or at all events from Danubian 
countries But recent discovenea, especially m 
Macedonia, have shown that, though an mvasion 
occurred about 1100 b o , its range was restricted, 
its effects were transitory, and the culture it intro 
duced temporanly had no geometncal elements, 
other than a fondness for compass drawn con- 
centnc circles, which had a fairly wide vogue m the 
mature geometncal repertory of the iEgean, and a 
far more general populanty m the contemporary 
art of Cyprus, where there is some reason to suppose 
that it arrived overland through Asia Mmor from 
the same south east European source A seexmd 
suggested source for the geometncal style of the 
iEgean is m oertam scattered and belatecl survivals 
akm to the primitive Thessahan decoration, which 
have been detected m north western Greece and 
as the ‘ Donan ’ invaders of pemnsular Greece were 
traditionally denved from this region, these may 
represent the decorative style which thej had before 
they came south 

It IB difficult, however, to reconcile this explana- 
tion either with the sequence of styles m stratified 
deposits at Sparta, the most purely Donan state m 
histone Greece, or with the geographical distnbu- 
tion of more or less geometncal styles in the South 
iEgean, or (most significant of aU) with the very 
early and emphako outbreak of ^metrical art in 
Attica and ita neighbourhood, which traditionally 
had been the refuge smd rallying ground of non- 
DcHian and pre-Donon elements from all parts of 
the mvaded area That the colonies propagated 
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orerseas by these ‘ Ionian * refugees m conjunction 
with inhabitants of Attica itself did not share m 
that geometrical outbreak , is explained if it occurred 
after their founders had left Attica , and this is 
m accord with the contrast between Ionian and 
Attic types of safety pin, and other elements of 
culture, and the sinulanties between Attic safety * 
pms and those of other districts where geometrical 
styles were established more or less efieotively 
ProviBionally, therefore, the geometrical style may 
be regarded as an mdigenous and local creation of 
that area of east central Greece where the dis 
turbanoe and mtermixture of older elements in the 
population seems to have been moat mtense , and 
as the artistic expression of the view of life en 
forced by the stresses of that crisis 
Characteristic of all geometrical art is the abstract 
quahty of its ornaments they represent no longer, 
nor even symbolise, any natural object, but have 
value through their mere forms or the relation 
which these forms bear to other forms which 
comprise them Frequently an ornament and its 
background counterchange their functions , and 
secondary patterns emerge, such as the ‘ key fret ’ 
and ' waye-ooil,’ wherem it cannot be said that 
there is neither design nor background, but only a 
positive and a negative element — for example, a 
olaok and a white — the combmation of which ts the 
pattern In this aspect the Greek geometrical 
style was not so much a tradition as an invention , 
the first self-conscious, rationalist style in the 


An Epic c 

M r JAMES MORTON is an artist, an enthu 
siast, and a man of imagination, and yet he 
has chosen to be a textile manufacturer With 
such a combmation of quabties, there is little 
wonder that withm scarcely more than two decades 
he has been responsible for an amazing change in 
the standard of colour fastness as apph^ to woven 
fabnes More than to any other man do we owe it 
to him that to-day the colouni of our fabnes are as 
sound and as mrmanent as the fibres of which they 
are made Ime story of this development and 
that of the necessary dyes is unfolded m simple and 
almost poetic language m a paper read recently 
before the Royal Society of Arts * , it is one which 
should be read by every student of the present 
generation as worthy of rankmg with similar 
stones of the great achievements of mventive 
mdustry m the past 

It was m 1902 that Mr Morton, whose firm were 
makers of high-class furnishing fabnos, was im 
juressed by the fugitive nature of the colours used, 
and m consequence was led to make exhaustive 
fading tests on coloured textiles from every source 
The uniformly adverse result of these was stagger- 
ing It led Morton to institute a constructive 
oampai^ which has defimtely left a permanent 
impresmon on the textile trade of the world The 
scheme was to amve at a range of colours, however 
small, Arom which fabnes could be prepared and 

' Witafy of tlM OeveiopiDeiit of Xoit Oyeins aad Dye« A paper 
read Mm tho Boyml Society of Art* oli Wedneedoy, Vet) £0 
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history of art The mere surface of the object, at 
the frontier between bemg and not being, pUmm 
and void — the form of the object, m complete 
abstraction from its substance — ^becomes itself the 
subject of artistic treatment , antioirating, and 
perhaps preparmg the way for, the philosophical 
treatment of the same antithesis between form and 
substance 

A second characteristic is the rhythmical quahty 
of the means employed to distinjipiish part from 
whole — the ‘ many ’ from the ‘ one ’ which they 
constitute — and attention is directed to the relation 
between the geometnoal art of early Greek crafts- 
men — mcluding the temple architects — and the 
metrical inventions of epic and lync poetry, the 
only other aspects of the higher life of that age 
which have bwn preserved 

Thirdly, the g^metnoal experiments m com- 
position and artistic structure in two dimensions 
(whereas the fneze compositions of the Near East 
and Asiatic Greece, however elaborate, were essen- 
tially m linear senes) initiates the progress of 
Attic and Argive schools of design, of architecture, 
and eventuaUy of sculpture towards the ideals so 
nearly attained m the sixth and fifth century to 
types of hterory compositions best illustratiw by 
Attic tragedians and the fifth century historians , 
and to remarkable ei^riments in pohtioal recon- 
struction of certain Greek city stat^, and philo- 
sophical analysis of the structure of society and of 
Nature itself 


Fastness 

guaranteed against fading from sunlight or ordinary 
washmg These, under tho descriptive name of 
‘ Sondour ’ fabnes, were first distributed by Messrs 
Liberty in 1904 The early palette had a modest 
range of colours , it was greatly helped by the dis- 
covery m Germany of the first of the mdanthrene 
vat colours about this time, whilst, m turn, the- 
scope for these vat dyes was greatly mcreased by 
the market which the ‘ Sundour ’ fabnes had helped 
to create for them 

By 1014 the fadeless fabric busmeas was firmly 
established -with a world wide reputation, when on 
the outbreak of War the manufacturers found 
themselves suddenly depnved of the 'supply of 
German dyes How Morton first visited otner dye- 
makmg concerns to learn their mtentions m regard 
to the vat colours, and how ho eventually set to 
work to make mdanthrene blue and yellow for 
himself, must be read m the original paper Such 
dauntless energy as he displayed was bound to 
succeed, particularly when coupled with a full and 
proper appreciation of scientific research Next fol- 
lowed the manufacture of Solway Blue — the fastest 
of the acid wool colours — and then m 1919 Morton 
returned from having established his dye processes 
m America with the Bntish rights of the air oxida- 
tion process for the manufacture of phthalio an- 
hvdnde from naphthalene He tells how his 
chemists did not at first value this, but that during 
the slump m 1920 and 1921, following the Sankey 
judgment which so nearly destroyed tne infant dye 
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industry, tune was available to study its properties 
more fully As a result the conversion of the 
anhydride mto benzoyl benzoic acid and the trans 
ferenoe of this mto anthraqumone mtermediates 
was discovered and the way was open to make these 
denvatives purer and cheaper than before and, 
mdeed, to effect a revolution m the makmg of vat 
dyes The greatest of all new discoveries ansmg 
out of this has been that of Caledon Jade Qreen, 
which IS the only pure green of the anthraqumone 
vats and is further the fastest all round colour of 
the whole vat senes 

Doubly mteresting to us now is the palette of the 
fast colours, for every one of them is full of the 
mtensest new meaning Using Mr Morton a own 
words, ‘ it tells of long arduous research, of high 
pressures and high temperatures, things attempted 


Sib Hbbctjles Read 

B y the death of Sir Hercules Read, which took 
place suddenly at Rapallo on Feb 11, the 
world of archaeology loses one of its most notable 
personahties Possessed of an extraordinarily wide 
range of knowledge, he was recognised as a fore 
most authonty m ethnography, in archaiology, 
especially prehistono archsrology, and in fine art 
His stnkmg appearance and his charm, especially 
m presiding at a meeting or m addressing an 
audience, won him a wide circle of admirers His 
quahties of character secured him many firm 
mends 

Charles Hercules Read was bom on July 6, 1867, 
and was therefore in his seventy second year 
Becommg closely associated with Sir Augustus W 
Franks at an early age, he jomed the staff of the 
Department of Antiquities of the British Museum 
in 1880 Franks was then keeper of that Depart 
ment, and on his retirement m 1896, Read succ<^ed 
him, becoming his residuary legatee on his death 
m the foUowmg year, and contributing his bio 
gr^hy to the ‘ Dictionary of National Bicmaphy 
Franks had contnbuted generously mm his 
private resources to the national collections They 
were no less indebted to Read, though his personal 
benefactions were on a smaller scale He had the 
gift of informing with his own enthusiasm the 
group of wealthy men with whom he was closely 
in contact, and who benefited by his wide know 
ledge and taste m forming their own collections 
It was through him that the httle cotene known as 
Friends of the British Museum ’’ was formed, 
ultimately growing mto the National Arts Collec 
tion Fund Through this group many pnceless 
objects were aoquu^ for the national colleotions 
which otherwise would have gone to America 
Amon g major acquisitions throu^ his influenoe 
were toe Waddesdon Inquest (ooueotion of Baron 
Rothschild) in 1898, the Qreenwell CoUection of 
Bronze Age antiquities purchased by J Pierront 
Moraan m 1909, toe bequest of pam^ enamels of 
the Rev A H J Baiwellm 1913, and the plaquettes 
mven by Mr T Whitoombe Oieene m 1915 If 
Read’s own gifts to bis Department were lees con 
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and done , it tells also of things yet to do that are 
full of hope and adventure which, after all, is real 
hfe” 

We have seen m this brief outhne how the desire 
to make the colours worthy of the designs they 
mterpret and of the threads on which they are 
dyed, has led to the entry of a man, himself not a 
chemist, mto the difficult field of malung, under the 
handicap of war conditions, not only known dyes 
of groat complexity, but ultimately of leadmg the 
world in the production of new dyes of greater 
fastness than any yet known A singleness of 
purpose has characterised his effort throughout, 
thought of material gam has been remote, though 
we believe Mr Morton has earned the greatest of 
all rewards, that of satisfaction 

Truly a worth while storv ' E F A 


Obituary 

spicuous for their pecumary value they were dis 
tmguished by the taste and judgment with which 
they were selected, especially where objects of 
Eastern art were concerned These same quahties 
were exhibited in the formation of his own private 
collections, and justified the pnees realised when 
thw were disper^ a few years ago 

^ad s activities were not confined to the 
Museum He was secretary of the Society of 
Antiquities from 1892 until 1908, and twice president 
of the Society, first from 1908 until 1914, and then 
from 1919 until 1924 In this capacity he was 
ex officto a Trustee of the British Museum, an office 
which might have entailed some difficulty had it 
not boon for his correct and tactful attitude He 
was president of the Anthropological Section of the 
British Association when it met at Dover m 1899, 
his address putting forward a suggestion for the 
foundation of an Imperial bureau for anthropology , 
which was perhaps one of his most momentous 
public pronouncements He was also president 
of the Royal Anthropological Institute from 1899 
until 1901, and again durmg the War from 1917 
until 1919 Ho was president of the India Society 
He rotued from the Bntish Museum in 1921, when 
a dinner was held in his honour, at which a volume 
of essays by his friends was presented to him It 
was illustrated by his portrait from a drawing by 
Seymour Lucas, R A , and 66 plates showing the 
most important and beautiful objects of art and 
antiqmty acquired by his Department durmg his 
keepership 

Neither Read s mohnations nor his Qualities led 
him in the direction of the writing of books He 
was more at home in the dehcate dehneation of toe 
distmctive quahties of objects of art or the dis 
crimination m subtle hnes of argument as to evid- 
ence of provenance which appeal to experts Hence 
his hterary oonteibutions to knowledge appear in 
mumals such as Archoeologui He was also, 
however, the author or part author of the guides 
to the archaeological ooUwtions of the Museum, the 
early editions of which appeared directly under 
his inspiration As one of the most active members 
of toe Burlington Pine Arts Club, he took a large 
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part m organiBing the well known exhibitions held 
by that b^y 

Bead received the honour of knighthood m 1912 
He was an LL D of bt Andrews was elected to the 
Bntiah Academy m 1913 and had received honours 
from learned societies in nearly eveiy country m 
Europe as well as the United States He was 
buned at Rapallo 

Mr T H Blaksslby 

Mr Thomas H Blakeslby died on heb 13 at 
eighty one years of age To the older generation 
of physicists and electnoal engmeers he was well 
known Much of bis work has formed the founds 
tions of great practical and theoretical develop 
ments which the younger generation accept with 
but httle if any thought of the pioneers who 
initiated researches the results of which are affect 
mg the everyday life of almost every nation 

Blakesley was the son of the Very Rev J W 
Blakesley Dean of Lincoln and was educated at 
Charterhouse and King a College Cambridge 
where he graduated as a wrangler in 1869 He 
first went to Ceylon as an irrigation engineer and 
then in 1885 he was appointed instructor in physics 
and mathematics at the Royal Naval College Green 
wich In that year Blakesley published his classical 
work entitled Papers on Altematmg Currents of 
Flectncity In this treatise he gives many funda 
mental theorems In particular ho describes how 
to measure alternating current wwer by means of 
his split dynamometer He describes fully how 
phase difference can be determined and gives for 
the first time many of those geometrical methods 
of disoussmg altematmg current problems which 
are now m everyday use all over the world He 
made valuable contributions also to tho mathe 
matical theory of the transmission of electric power 
by cables and to long distance telephone workmg 
In this connexion he recognised the importance of 
the hyperbohe functions and computed tables of 
their numenoal values The value of this work 
was appreciated by experts at the time and trans 
lations of it were published m Germany I ranee 
and Russia 

Blakesley was also greatly mterested m the 
reform of the teaching of geometrical optics and 
used to pomt out to hia friends with mat amma 
tion the absurdity of some of the defimtions of 
focal lengths etc then m vogue at Cambridge His 
book on Geometneal Optics appeared m 1903 
The pnnciples however of his proposed reforms 
m optics he gave m a paper to the Physical Society 
of London m 1897 His p^r to the same Society 
in 1907 on Logarithmic Lazy tongs and Lattice 
works was of a type which would have been much 
more aj^preciated by mathematicians of an earher 
graeration who lik^ mathematical recreations 
His synthetic spectroscope was a colour mixer of 
a refined type superimposing three homogeneous 
portions of the sprotrum m one picture An instru 
ment of this type was presented to Finsbury 
Teoluuoal College by the Meroers Company of 
which Blakesley was master m 1902 and 1903 

Blakesley did gpod work as honorary secretary 
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of the Physical Society of London for several years 
For much of its sucoess and present pro^nty the 
Society 18 largely mdebted to him He did a great 
deal to encourage the fnendly oo operation of 
academic lecturers with research physicists em 
ployed in industry which is greatly to their common 
benefit He will be sadly missed by his friends 

Mb Abel Chapman 

SmoB his first work Bird Life of the Borders 
appeared m 1889 and by its vigour direct and 
humorous description and evidence of close 
observation gained tho oar of the public Mr 
Chapman published many accounts of his travels 
all equally robust and all equally popular Ho was 
a sportsman naturalist of the IwMt type as keen to 
note the ways of his quarry as to secure a trophy 
and never likely to be led astray by the theories of 
professional scientific workers whom m a general 
way he despised His own theories upon such 
subjects as the migration of birds and protective 
coloration he defended with abundant confidence 
and even obstinacy but they suffered from a lack 
of knowledge of the investigations of other workers 
in the same field 

Mr Chapman s homo at Houxty in Northumber 
land set m the heart of the Border country afforded 
him fine opportunities of bird watching and his 
penultimate work The Borders and Beyond 
(1924) like his earhest dealt mainly with the 
natural history problems of his immediate surroimd 
mgs But he followed Nature far afield and his 
hunting expeditions in Spam Norway East Africa 
and the Sudan produced a senes of mteresting 
books full of acute observations Wild Spam 
(1893) and Unexplored Spam (1910) Wild 
Norway (1897) On Safan in Bntish East 
Afnca (1908) and Savage Sudan (1921) In 
1896 with Mr W J Buck he pubLshed Tho Art 
of Wildfowhng Only last year his final work 
appeared Retrospect an autobiographical sur 
vey written with the old oombativeness and re 
viewmg the more mterestmg observations of his 
fifty four huntmg tnps and home expenencee 

Mr Chapman was bom m 1861 and educated at 
Rugby He died at Houxty on Jan 23 at the npe 
age of seventy seven years 

Wb regret to announce the following deaths 

Surgeon Capt E I Atkinson D S O parasitologist 
to Scott Blast Antarctic expedition (1910) on Feb 20 
aged forty six years 

Dr Harrison G Dyar custodian of Lepidoptera 
in the Umted States National Museum a leading 
a ithonty on American mosquitoes on Jan 22 aged 
sixty two years 

Mrs Arabella B Fisher (rUe Buckley) aeoretary for 
eleven years to Sir Charles Lyell the geologist and 
author of several popular works on general soienoe on 
Feb 9 aged emhty -eight years 

Sir George Fordham author of numerous papeis 
on arohseology natural history and other subjects 
and of volumes on the history of maps and road 
making on Feb 20 aged seventy four years 

Commdr Giovanm Ronoogh honorary seoietaiy 
general to the Royal Geographical Society of Italy, 
on Feb 1 agdd seventy two years 
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Thb Counod ot the Royal Society, at ita meeting 
on Feb 81, recommended for election into the Society 
the following fifteen candidates Arthur John All 
mand, professor of physical and inorgamo chemistry. 
King’s College, London , Arthur Henry Reginald 
Buller, professor of botany. University of Mamtoba, 
Canada , Charles Drummond Ellis, umversity lecturer 
in physios. University of Cambridge , Ronald Aylmei 
Fisher, bead of Statistical Department, Rothamsted 
Experimental Station, Harpenden , George Ridsdalo 
Goldsbrough, professor of mathematics, Armstrong 
College, Newcastle on Tyne , James Gray (Cam 
bndge), fellow of King’s College and lecturer in 
comparative anatomy. University of Cambridge , 
Cynl Norman Hinshelwood, follow and tutor of Trinity 
College, Oxford , Augustus Daniel Imma, head of 
Entomology Department, Rothamsted Experimental 
Station, Harpenden , Peter Kapitza, assistant director 
of magnetic research, Cavendish Laboratory, Cam 
bndge , William Dickson Lang, keeper of the Depart 
meat of Geology, Bntiah Museum , John Mellonby, 
professor of physiology. University of London , Henry 
iStanley Rapor, professor of physiology, Umversity of 
Manchester , Harry Ralph Ricardo, consulting on 
gineer , Harold Roper Robinson, professor of physics. 
University College of South Wales, Cardiff , Fredonck 
Wilham Twort, professor supenntendent of the Brown 
Animal Institution, London 

Thr place taken by some of tlie best of our English 
timbers and the increasmg use being made in Great 
Bntam of some of the finest quality Empire timbers is 
well shown m the great new building known os im 
penal Chemical House, Millbank, London, a special 
view of which took place on Fnday,lieb 22 Amongst 
the English timbers used are walnut veneers, chestnut, 
oak, sycamore, lime, and holly The Empire woods 
include Australiem silky oak, Australian black bean, 
Rangoon teak, Indian laurel wood, Bntish Coluni 
bian timber, Canadian maple, Canadian yellow pine, 
Canadian spruce, Te^manian timber, and Honduras 
mahogany Of the English timbers, the chairman’s 
room 18 panelled with English walnut veneera which it 
18 said could scarcely be equalled by any other walnut 
veneers m the world Certain rooms on the same 
fioor are panelled with English chestnut key jointed 
centres, built up plywood panels The conference 
rooms are panelled throughoutVith English oak which 
18 of a higher quality than the finest Austnan wainscot 
oak The first floor conference room is pcuiellod with 
Australian silky oak, a beautiful wood which should 
have a more extended use in England Another con 
ference room is pcuielied with Australian black bean, 
the wood of which has a very beautiful figure This 
pauelliug has a Renaissance design 

Thr whole of the skirtings in the new biiilduig 
which IS to house Imperial Chemical Industries, Ltd , 
including nearly 8^ miles of corridors, and m all the 
rooms with the exception of the panelled rooms, are 
made of English sycamore For the elaborate oarv 
mgs in the Gibbons manner English hmewood has been 
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used, whilst English hollywood is employed for the 
inlaid work in certain bath and changing rooms and 
lavatories For dormer windows, staircases, and doors, 
teak IS the timber employed The room to be used by 
Lord Reading, one of the directors, is panelled with 
Indian laurelwood, which shows the sinking beauty 
of the unusual figure of this timber Bntish Colum- 
bian timber lias been used for the parquet flooring in 
some of the stones, including the gi-eat refectory 
Tasmanian timber is used in the basement, and 
Canadian inajile for the flooring m the squash rackets 
and badminton courts Certain of the jmnolled rooms 
in white wood have boon mode from the best Canadian 
pine The backings for the best panels such as the 
walnut veneers, etc , are made from Honduras and 
West African mahogany Pmally, the great flog 
staff, nearly 90 feet high, is made of Canmlian Pacific 
coast spruce It will be appaient that this magnifi 
cent building piovulos an impoitant object lesson in 
the utilisation of some of the finest timbei's in the 
Empiie 

It is satisfactorj to note that the interest in the 
application of scientific methods to industrial prob 
leins 18 beginning to receive finan lal expression It 
was announceil a few days ago that the trustees of the 
estate of the late Mr C Heath Claik liiul decided to 
make a contribution of £10,000 to the National In 
stitute of Industrial Psychology foi the pioniotion of 
education in London The problems connected witli 
the application of psyohologv to industry fall into two 
categories (u) Those that iiuolvo the apphi ation of 
already well established generalisations to a particiilai 
problem , (6) those for which as yet no generalisation 
18 known Ernplojors are often cpiite willing to avail 
themsolvos of the help of the Institute for problems of 
the farst order, but seem to be cither unable or imwill 
mg to help in the solution of those of the second for 
these involve the slow and labonous accuinulation of 
data foi which no immediate value can be assigned 
It 18 therefore necessary, if researcli is to go forward, 
that there should exist some fund which < an be ajiplied 
to problems involving more detailed stiidv 

The Institution of Mechanical Engineers, before 
which Prof A R Eddington rocently delivered the 
Thomas Hawksley lecture on “ Engineering Pnn 
ciples m the Maohineiy of the Stars,” was founded m 
1847 at Birmingham with George Stephenson as its 
president Thirty years later its increasmg activities 
led to its removal to London, and its present fine 
headquarters in Storey’s Gate has been the scene of 
many notable gatherings The president this year is 
Mr R W Allen, of the Queen’s Engineering Works, 
Bedford, while the president elect is Mr Darnel 
Adamson of Manchester Its membership is more 
than 10,000 and its income about £30,000 per annum 
It has initiated and earned out much important 
research work, it has representatives on numerous 
conferenoes, boards, and institutions, it maintains 
vanoiu provincial and overseas branches, and in 
conjunction with the Board of Education it conducts 



326 


NATURE 


[Mabch 2 , 1920 


examinationa for National Certificates and Diplomas 
in Meobanioal Engineering at more than one hundred 
teohmoal schools and colleges The Thomas Hawkslejr 
Lecture was founded by the late Charles Hawkaley 
<183&-1917) to oommemorate the centenary of the 
birth of hiB father, Thomas Hawksley (1807-1898), 
one of the most distinguished waterworks engmeers 
of hiB tune, who served as president of the Institution 
of Civil Engmeers and of the Institution of Mechatucal 
Engineers One of the greatest works with which he 
was associated was the Lake Vymwy Scheme, North 
Wales, for the water supply of Liverpool 

Onb hundred years ago a young musician, Louie 
Braille, blmded at the age of three, overcame his 
difficulty by the mvention of a system of sue dots 
whereby it was possible to emboss music, literature, 
and numerals Braille was bom at Coupvray, near 
Fans, m 1809, and died m 1862, having been a pupil 
and for twenty six years a professor in the Institution 
des Jeunes Aveugles at Pans In connexion with 
the centenary of the invention, the National Institute 
for the Bhnd, which has issued imlhons of copies of 
music, books, etc , is appealing for funds for its work 
The appeal is address^ pnmanly to musicians, and 
It is proposed to have a performance of Mendelssohn’s 
fatpoua“Hymn of Praise,” written in 1840 in connexion 
with the erection of the monument to Qutenberg on 
the fourth oentenaiy of the invention of printing It 
IS m this work that the words ” The night is depart 
ing " occur 

Thb first public school for the blind was estab 
lished in Pans in 1784, the first in England was 
that at Liverpool opened m 1791, and the first m 
London dates from 1799 That in Pans was founded 
by Valentme Haily (1746-1822), the brother of the 
famous orystallographor Bon4 Hauy (1743-1822), and 
It was Valentine Hauy who began pnnting in embossed 
characters for the blind Many men of science have 
suffered from blindness Galileo and Euler became 
blmd Nicholas Saunderson, for a long time Lucasian 
professor of mathematics at Cambridge, was blmd from 
the age of one , and H M Taylor, at the time of his 
death in 1927 senior fellow of Trinity College, Cam 
bridge, did most remarkable work by translating 
mathematicid volumes into Braille after he became 
bhnd at fifty two years of eige The Belgian physicist 
Plateau became blmd at the age of forty two, but 
with the aid of his wife and son continued to carry 
on his work m physiological optics and molecular 
physics, and at the age of seventy-two published a 
valuable contribution to the knowledge of capillaiy 
attraction 

A NEW scientific expedition to the Antarctic under 
the leadership of Sir Douglas Mawson is now being 
organised The Ttmtt announces that the British 
government has given the Discovery, and that the 
Australian government is providing the necessary 
funds The government of New Zealand is also 
contributing The exjiedition is designed to explore 
the region between the Boas Sea and Enderby Land 
and to continue the work earned out m that area by 
Sir DouglaB Biawson wid Oapt J K Davis m the 
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Australasian Antarctic Expedition of 1911-14 Capt 
Davis IS again to go with Sir Douglas Mawson and 
will be in command of the Discovery Much of the 
coast line towards Enderby Land is still unknown, 
and Enderby Land itself has never been visited since 
Its discovery in 1832 Aeroplanes will be useful for 
inland survey The study of meteorological conditions 
will enable the relationships between the climates of 
Antarctica and Australia to be detennmed more 
accurately Much attention will be paid to the 
distribution of whales, m view of the spread of com 
mercial whaling to those waters The expedition 
will sail from Australia towards the end of this year 
The combination of aeroplane reconnaissance wid 
detailed ground work should result in discovenes of 
the highest value 

A papbk was read before the Surveyors’ Institution 
on Feb 4, by Mr H J Vaughan, on “ The Sigmfioanoe 
of the Timber Merchant in Estate lorestry” Mr 
Vaughan, who is now managing a large estate, in addi 
tion to taking a keen interest m the planting and grow 
ing of trees, has had the somewhat unique experience 
of having spent two years m close association with a 
large firm of English timber merchants in the south of 
England He says, m his operung paragraph, that 
“it seems to me that some even of our eminent 
foresters tend to lose sight of the saw bench when 
advocating and putting into practice schemes of 
afforestation or re planting ” After glancing at the 
sporting and amenity aspects of woodlands, Mr 
Vaughan pointed out that what the timber merchant 
wants IS a regular and trustworthy source of supply 
of his raw material, and that the management of 
private woodlands in the past has not fulfilled this 
desire This is the cause to some degreee of the low 
pnees offered to owners for their trees, and for the 
high freights charged by railways for the carnage of 
timber After contrasting some of our best hardwoods 
with the softwood conifers, Mr Vaughan said he 
doubted whether Great Bntam would ever be able 
to com|iete with tho Scandinavian countries in this 
class of matenal In discussing the work of the 
Forestry Commissioners and their concentration on 
plantmg softwoods and purchase of land for this pur 
pose, Mr Vaughan expressed the opinion that it would 
be better to concentrate on growing hardwoods wher 
ever possible, some of our native trees of this class 
having a real supenonty, rather than to try to meet a 
questionable world famine with what is bound to be a 
very small proportion of our total reqmrements of 
comferous softwoods for building and for construc- 
tional work Mr Vaughan considers it a wrong policy 
to plant oomfers on areas where valuable hardwoods 
would grow 

The Department of Entomology of the British 
Museum (Natural History) has recently received 
through Mr P A Buxton, of the London School of 
Hygiene and Tropiosd Medicine, specimens of a new 
genus and species of parasitic Hymenoptera (lohneu 
momd»), bred from the grubs of Cladoeera migro- 
omoUa, a beetle used by the Bushmen of the Kalahari 
Desert, South Africa, as an arrow poison. The 
Trustees of the Museum have approved the purchase 



Maboh 2, 1929] 


NATURE 


327 


for tile Department of Geology of part of the akeleton 
of the horee like mammal lioroput XJua is one of 
the Chahootherea, diataatly related to the horses, 
which they resembled m their rather small head and 
long neck The fore limbs were long compared with 
the hind hmbs, so as to give the trunk a giratte like 
pose Lake the horses, they were herbivorous, nut 
they had claw like hoofs, three on each foot Chalioo 
theree have heen obtamed from early Tertiary times 
onwards, from Europe, Asia, Afnca, and America 
Hitherto the Museum had only some incomplete re 
mams from India, and a single claw from Central 
Africa The individual now acquired came from the 
Middle Tertiary of North America It stands as high 
as a large horse, but the bones are far more massive 
Recent additions to the mineral ooUection oi me 
Museum include some crystaUised sprays of native 
gold in calcite from Torquay, Devonshire, discovered 
and presented by Prof W T Gordon 

Paor F O Bowia, F R S , made “ The Evolu 
tionary Relation of the British Ferns " the subject of 
his presidential address to the Yorkshire Natui^ists' 
Union at York on Deo 8 The address is published 
in full m the Naturalut for January 1929, and is of 
very great interest to British botamsts, as the follow 
ing citation will indicate “ Having this year com 
pleted nearly half a century’s research on ‘ Ferns,’ 
and summed it up in three volumes in which the aim 
has been to reconstruct their chief evolutionary 
sequences upon a foundation of Organography, it 
seemed not inapt to use the proeent opportunity for 
placing our British Ferns in their probable relation 
to the Class at large I believe this has never yet 
been done ” Both task and man were most apt to 
the occasion, a memorable one for the Umon , a 
large meeting listened to a most dehghtful and stimu 
lating addr^ which did not restrict itself to the 
written word, hut oftm diverged into a most in 
terestmg and relevant commentary upon the slides 
used m illustration, which were made from the plates 
of Sir Wilham Hooker Prof Bower pointed out that 
in Great Britain we have only some forty species out 
of a total of 6000, but these are representafive of half 
the families and about one eighth of the genera 
“ This IS probably the consequence of the position of 
Bntain on the extreme fnnge of a great continental 
area ” Many of the largest fern genera are monotypio 
with us Prof Bower discussed this mteresting fact, 
ronoluding that probably the majority of these 
Bntish ferns “ represent vestiges of a richer flora of 
the past, and that the species themselves have, by 
their more ready adaptation, or by more hardy con- 
stitution, been able to subsist m surroundings from 
which their congeners have retired beaten ” “ In 

fact, they symbohse the tenacious and adaptable race 
of men that inhabits these islands ” 

Pbot J a FuBinNO gives interesting personal 
recollections of Sir Joseph Wilson Swan in the Journal 
of the IntMutwn of EleotrvxU Engineer* for February 
m connexion with the invention of the carbon incan 
descent eleotno lamp In particular, he points out 
that one of the carbon incandescent lamps shown by 
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Swan at an Exhibition m Newcastle on Tyne on 
Deo 18, 1878, is still preserved m the Science Museum 
at South Kensington It is necessary to distinguish 
between patent priority, which is often a mere matter 
of luck or promptitude, and that scientific or teohmoeJ 
pnonty which is based upon achievements, exhibi 
tiona, public statements, or the evidence of oontem 
porary workers Scarcely any invention springs mto 
existence in full completion In many cases inventors 
may with justice claim to have originated some part 
of an invention It was thus with the invention of 
the eleotno lamp of small candle power The ‘ sub 
division of the eleotnc light ' was the problem which 
the electricians of 1878 had to solve In 1879, Fleming 
was scientific adviser to the Edison Telephone Co , 
and m 1882 he was appointed in the same capacity 
to the Edison Eleotno Light Co and to the Edison 
and Swan Co In his opinion the credit for the epoch- 
making invention of the electnc lamp cannot bo solely 
attnbuted to T A Edison Sir Joseph Swan is, 
without doubt, one of those whoso names are insonbed 
high up on the roll of fame For all future tune his 
name will be connected with the invention of the 
carbon filament electnc lamp 

Dubino the summer meeting last year at Glaa 
gow of the Institution of Electncal Engineers, many 
members visitod the works of the British Aluminium 
Co at TuIIooh and Fort William The company has 
two hydro electric stations in operation, that at 
Foyers on Ixich Ness, opened m 1896, and a second at 
Kinloclileven, on Loch Levon, opened in 1909, while a 
thirtl tHid much larger one is being erected about a 
mile from Fort Wilham This is not only of mterest 
on account of its sue and its various engineenng 
features, but also ns an example of the use of water 
power for manufacturing m a remote area dominated 
by the mountain Ben Nevis The most notable piece 
of construction has been the boring of the tiuinel from 
the valve shaft at the Treig Dam to Fort Wilham, 
16 miles in length Commenced m the summer of 
1920, the last shot opening the tunnel was fired on 
Feb 9, the work having proceeded from 23 faces by 
means of vertical shafts and horizontal adits From 
the surge chamber on the hill above Fort Williiun tlie 
water will be conveyed by throe steel pipes, at a 
maximum hea<i of 800 ft , to the power house, which 
will eventually have turbines of a total capacity of 
120,000 h p The catchment area is 303 square miles 
in extent, the rainfall over which varies from 60 mohes 
per annum in the northern part to 160 mches on the 
Biunnut of Ben Nevis A short description and a map 
of this important scheme was given m Engineering 
for July 6 of last year Though the tunnel is now 
bored, about half of it still remains to be lined with 
concrete 

Tub Annual Summary of the World’s Shipbuilding, 
issued by Lloyd’s Register, is a statistical return of 
great value affording an mdioation of the progress of 
this great industry m all countries The summary for 
1928 deals with the ships launched during the year, 
their tonnage, classes, types and madunery, and m 
eludes tables ahowmg the tonnage launched for many 



NATURE 


[Maboh 2, 1929 


yeara back Shipbuilding is an industry liable to 
very great fluctuations, and one whloh, owing to the 
War, expenenoed great difficulties The fluctuations 
will probably always occur, for the demand for ships 
vanes with many factors, but it is a satisfactory 
feature of last year’s return to find that the tonnage 
launched in Great Bntain and Irelemd was 63 6 per 
cent of the world’s tonnage of about 2,700,000 tons 
The tonnage launcher! in 1893 was about one million 
tons, in 1903 it rose to two million, m 1913 to three 
raiUion, and m 1919 to more than seven million tons 
Of this seven milhon tons about half was built in the 
United States, but after 1921 ahipbuitding in the 
United States sank to a much lower level, and last year 
the tonnage launched in that country amounted to 
only 86,000 tons The growth of the mercantile fleets 
of the world can be seen by comparmg the total 
tonnage of 42,514,000 tons of 1914 with the 61,694,000 
tons of 1928 Komarkablo changes m ships have 
taken place also Oil tank ships in 1914 amounted to 

1.479.000 tons, in 1928 to 6,644,000 tons , motor ships 
totalled 234,000 tons m 1914, and 6,432,000 tons in 
1028 , while steamers fitted for burning oil totalled 

1.310.000 tons in 1014 and 19,000,000 tons in 1928 
The largest vessels launohorl during 1928 wore the 
German Atlantic liners Bremen ami Europa, of 46,000 
tons each 

Wk have received the hrst number of thet Journal oj 
Nutmium., edited by J R Murlin, assisted by an 
editonal board of ten well known Amencan experts m 
this branch of science It is to be pubbshed every two 
months by the American Institute of Nutrition, the 
president of which is E F Eu Bois , at present one 
volume of about 600 pages will be issued each year 
The first number (September 1928) contains articles by 
H M Evams, “ The Effect of Inadequate Vitamin B 
upon Sexual Physiology in the Male ” and “ Relation 
of Vitamm E to Growth and Vigour ”, by E V 
McCollum and collaborators, “The Distnbution of 
Vitamin E ” , by B Sure, “ A Detailed Study of the 
R61e of Vitamin B in Anorexia m the Albmo Rat ” , 
and by the editor, " Vital Economy in Human Food 
Production,” etc , some of which wo hope to refer to 
in more detail later The Journal is well got up, with 
a piortrait of Lavoisier on the cover, and is clearly 
printed Tlie science of nutrition has expanded so 
greatly in the last few years that there is undoubtedly 
room for another journal dealing solely with this 
subject , the composition of the editonal board should 
ensure that it maintains a high scientifio outlook It 
can be obtamed m Great Bntain from Messrs Bailbdre, 
Tindall and Cox 

An article ou the monne biological laboratory at 
Seto, Japan, its equipment and activities, with remarks 
on the fauna and flora of the environment, apjiears in 
the Memotrs of the College of Science, Kyoto Intpenal 
Umverwfy, Senes B, vol 3, No 3, 1927 Thelabora 
torjr, which is affiliated to the departments of zoology 
(uid botany of Kyoto University, was opened m 1922 
It oonsists of a number of separate buildings — an 
aquarium open to the pubho, a students’ laboratory, 
two research laboratones, and a dormitory capablq 
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of aooommodaling thirty persons Up to-date eqmp- 
ment is installed throughout, and Individual reseoroh 
rooms are furnished with electricity and running salt 
and fresh water For the collection of matqnal Hie 
laboratory possesses, m addition to three rowing boats, 
one vessel of 19 tons oapaoity, fitted with maste and 
sails and eqmpped with a 26 h p semi Diesel gas 
engme Up to the present the staff has been engaged 
mainly in making faumstio surveys of* the various 
eolleotmg grounds A preliminary survey of the 
littoral and inshore areas has already been oompleted, 
but that of the deeper waters has not yet been fully 
worked out Spring and summer vacation courses 
— attendance at which is compulsory — are provided 
for students of biology at the Umversity, and a 
summer course is also provided for teaohers of biology 
m public schools 

Thx Report of the Umted States Coast and Geodetio 
Survey for the year ending June 30, 1928, m addition 
to the usual record of work, mentions several new 
features The demand of air maps has led to a new 
branch of the department’s work Already several 
sheets of recognised flying routes have been published 
and others are in preparation A big development in 
this branch of survey work is anticipated In coast 
surveys considerable use is now being made of echo 
sounding woth the fathometer, for which the claim is 
made that it allows work to be done twice as quickly 
as by any other means It is now used m eight survey 
vessels which can work at full speed, and stop only 
when temperatures or water samples are required 
In connexion with echo sounding, a further develop- 
ment 18 sound ranging in order to fix positions in thick 
weather Tlie use of this method allows hydro 
graphical work to be continued almost regardless of 
weather conditions and throughout the twenty four 
hours The report gives a number of charts showing 
the state of field work up to the end of the year under 
consideration 

The recent series of illustrated post cards of Bntish 
trees issued by the Natural History Museum, as 
F 22 — F 28, contain excellent photographs and lUus 
trations of trees, long famihar in Great Bntain, if not 
necessanly native In each series two photographs 
show the appearance of a fine example of the tree in 
winter and m summer, whilst two more coloured 
illustrations depict and cmalyse flower and fruit 
These cards, with their accompanying descnptivo 
leaflet, together with an exhibit of Bntish grown trees 
in a bay in the Central Hall of the Natural History 
Museum at South Kensington, to which the leafi^ 
refers the reader, should help to make the city dweller 
more alive to the beauty and interest of the trees of 
the countryside 

AppLirATiONS for the Government Grant for 
scientific investigations must be raeide to the clerk 
to the Government Grant Committee, Royal Society, 
Burhngton House, W 1, upon the requisite form, by 
Mar 31 

D» Kabl Jordan, curator of the Entomological 
Department of the Zoological Museum at Tnng, ha» 
been elected president of the International Commission 
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on Zoological No^^enol»t^^e in suooeasion to Prof 
F C Montioelli, deoeased Prof Fillipo Silveatn, 
of Portico, Italy, has been elected a member of the 
Commission in succession to the late Prof F C 
Monticelh, of Naples 

Tbb new year issue of The Fight againet Dtaeaee, 
the organ of the Research Defence Society, reminds 
us that the Society has now been in existence for 
twenty one years An interesting correspondence 
between Lord Knutsford and the Hon Stephen Colo 
ridge on diabetes and insulin treatment appears in this 
number 

A OATALOOUK issued by Mr Francis Edwards High 
Street, Marylebone, of books on the voyages Of Captain 
James Cook, contains several items of great interest 
One entry is the original painting by J Webber who 
was artist m the Resolution, of the death of Captain 
Cook in Hawaii This picture is well known from the 
ongravmg by Bartolozzi Another item is the manu 
script log book of H Roberta, who as mate of the 
Resolution was m charge of the pinnace which took 
Captain Cook ashore for the last time The log runs 
from October 1778 to November 1779 when Capt 
King demanded for the Admiralty all log books and 
dianes kept on board the ship 

Appucations are invited for the following ap|>omt 
inents on or before the dates mentioned — An assist 
ant in the Electrical Engmeering Department of the 
C oventry Mumoipal Techmoal College — The Director 
of Education, Council House, Coventry (Mar 8) A 
head of the Building Department of Rutherford Tech 
meal College, Newcastle upon Tyne — The Director of 
Education, Northumberland Roeul Newcastle upon 
Tyne (Mar 9) A head of the Engmeenng Depart 


ment of the Techmeal Institute, Qillingham — R L 
Wills, IS New Hoad Avenue, Chatham (Mar 9) 
A woman lecturer in e<Iucation m the Department of 
Education of the University of Bristol — The Secretary, 
Department of Education The Umvorsity Bristol 
(Mar 11) A lecturer in engmeenng at the Tech 
meal College East London, South Afnca — The High 
Commissioner for the Union of South Africa South 
Africa House, Trafalgai Square W C 2 (Mar 12) 
A Tanored student in physic at Gonville and Caius 
College, Cambridge — E T Gurdon 28 Lincolns Inn 
Fields, W C 2 (Mar 12) A director for the Haroourt 
Butlei Institute of Public Health Rangoon— The 
Secretary to the High Commissioner for India, 
General Department 42 Grosvenor Gardens 8 W 1 
(Mar 13) A professor of botany m the Umversity 
of Birmingham — The Registrar The University, 
Birmingham (Mar 10) A horticultural lecturer 
and advisor under the Bucks toiinty Council — 
The Agiiciiltiiral Organiser Education Sub Office, 
Aylesbury Bucks (Mar l(i) A piufessor of philo 
Sophy in the Univoisitj of Lucknow — The Registrar 
The University Lucknow (Mar 17) An assistant 
lectuier in economics in the Univeisity College of 
North Walos The Registrar University College of 
North Wales Bangor (Mar 18) An assistant inspeo 
tor m connexion with agncultuial and horticultural 
education and research —The Secretary Ministry of 
Agriculture and fisheries 10 Whitehall Place, b W I 
(Mar 18) A lecturer in metal mining m the Mining 
Department of the University of Birmingham —The 
Secretary The University Birmingham (Mar 23) 
Ebbatctm Obitiiaiy of Dr J W L Glaisher m 
Natubp of Jan 26 p 135 on) 2 line 8 from bottom 
for 1910 read 1901 


Our Astronooiical Column 


Spbctba or Mimob PLAitETS — Lick Observatory 
Bulletin, No 407, oontams an investigation of this 
subject by Mr N T Bobrovnikofl , he used a one 
pnsm spectrograph on the 38 inch refractor As 
nught be expect^, the light of the small planets is 
wholly reflected sunlight , there ore no absorption 
bands as m the giant plsmets The violet and ultra 
violet regions are mnerolly very weak os compared 
with the spectra of O type stars There is evidence 
of diSerence of oomposition of different planets , thus 
Ceres is bluer than Vesta, the maximum of mtensity 
of the latter being much further towards the red end , 
the values given are Ceres, X4800 , Vesta, X6300 
It has been deduced both by changes of l^ht and of 
spectrum that Vesta rotates in 6“ OC" lue sugges 
tion IS mewie in the article that ixunor planets may be 
comets that have lost their gaseous envelope , but it 
should be remembered that Halley’s comet was in 
visible when m transit over the sun in May 1910, 
whereas any solid body of even a few miles in diameter 
would have been detected, the comet bemg near the 
earth 

MAGHmTDBS OF StABS IN THE CAPB ZoNB CaTA 
T OOUB — The importance of the accurate determina 
tion of magnitudes both for statistical purposes and 
for the deduction of spectroscopic parallaxes has 
berm more fully realised during the last two decades 
The Cape Obeervatoxy has lately published a volume 
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which gives the photographic mogmtudes of 20,843 
stars m the Cape Zones (Declination - 40° to - 50°) 
the Harvard spectral type and photometno and 
photographic magnitudes being given for oompiarisou 
Very careful expenments have been made at the 
Ctme of the photographic effects of different expiosures 
dinerent mtensities of light and different brands of 

S lates Kron gave an exponential formula with 

ifferent values of the exponents for different brands 
of platos This IS adopted with the simplifioation 
that Kron s a, a, are each assumed equal to 0 25 
for all brands of plates The quantity 1, known as 
the optimal intensity, is, however, considerably 
greater m slow than in fast plates The mean 
differenco (irrespoctivo of sign) between Cape and 
Hertzsprung is 0 07 mag , the difference from 
Harvard for 16 stars m the south polar sequence is 
+ 0 07 mag 

The satisfactory conclusion is reached that if there 
IS on a plate one star the magnitude of which is 
known from extraneous sources, the magmtudes of 
the other stars on the plate can be deduced The 
zero point of the Cape system was derived from the 
Harvard visual system oorreotod for colour There 
IB found to be a marked tendency for the colour 
mdices to group themselves round four maxima the 
positions of wmch are - 0 04 mag , + 0 38 mag , 
+ 0 84 mag , -i- 1 30 mag It will be seen that they 
are nearly equally spaced 
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Research Items 


OcooMa Fishing in Madaoasoab — M O Petit 
publishes m the BxM et Mtm SocxiU d' Anthropologie 
de Parts, T 8, 86r 7, fasc 4 6 6, some further observa 
tions on the ntual of dugong fishing in south west 
Madagascar Small ligRl outnggors, extremely mobile, 
are employeil, the fishermen being two in number to 
each, a harpooner who stands in the bow being in 
oominand Before setting out, the harpooner eon 
suits the Stttly as to whether conditions are favourable, 
and he is provided with a talisman (Ody) This is 
used first to consecrate a vessel of sea water, and is 
then placed in the prow anil covered with a piece of 
old net to protect it The sea water is used to sprinkle 
the canoe, while invocations are addressed to it, and 
to the harpoon and its ropes It is also used to wash 
the head and hands of the fishermen As soon as the 
day for fishing has been fixed, the fisliermen must 
abstain from all contact with their wives, and must 
not touch food prepared or water drawn by them 
The fishermen aie in fact in a magical state, of which 
the serious nature is indicated by the fact that to miss 
the dugong not only entails misfortune for the village, 
but will be followed by the death of a member of the 
fishermen’s family When the animal has been 
brought to land, its body is scrupulously hidden from 
the sight of women and children The body is dm 
inembered by an old man, and tlje blooil carefully 
collected anci divideil into three parts, one poured on 
the sand by the canoe, one into the sea, and the third 
smeared on the prow of the canoe the harpoon and 
the rope The flesh is eaten on the beach, first by 
men and, when they are satisfied, by women and 
children, but no knife, fork, or other utensil must be 
employed, nor must anyone spit or blow the nose 
The carcase must be buried, this being ilone with 
ceremony, as neither beast nor bird, but only man, 
must eat the flesh or pick the bones If the animal is 
female, connexion is enjoined on the fishermen, a 
custom which is found on the east African coast, and 
m a Chinese account of the Amo of Sakhabn in 
relation to women fish, presumably seals 

The Starling in the United States — The 
European starling, set free in New York in 1890 and 
1801, has since 1010 spreoil rapidly throughout tho 
United States, so that it seems likely to colonise all the 
country east of the Rocky Mountains, and, should it 
IMWS the Continental Divide, to prosper also on the 
Pacific coast With such an extension of range 
possible, it IS important that tho economic influence of 
the bird should be properly understood, and E R 
Kalmboch supphes the needed information in a U S 
Department of Agnculture Former’s RuWefin (No 1671, 
December 1928) His conclusion is that most of the 
starling’s habits are either beneficial to man or of a 
neutral nature Field observation has established the 
fact that the tune spent by starlings in destroying 
crops or in molesting other species of birds is extremely 
short compared with the endless hours they spend 
searching for insects or feeiling on wild fruits It is 
admitted that tho bird damages cherries and certain 
other small fruits, and that its roostmg habits make it 
objectionable in cities, but it is claim^ that these are 
the results of overabundance rather than pronounced 
tendencies for harm on the part of the individual bird 
Such conditions are local and should be remedied by 
local control, such as the destruction of the roosts, or 
if that be not possible, by fumigation — a tncky and 
perhaps dangerous proceeding —or on a small scale by 
trapping 

EvOLUnONABY SIGNIFICANCE OF pARABlTES — 

Prof B Hegner {Quart Review Biol , 3 , 1928) dis 
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cusses the protozoa found m man and in monkeys 
He states that of the four genera of amcebte that 
live in man, throe are represented m monkeys and 
the fourth has probably not yet been discovered 
on account of its rarity Four of tho six well 
authenticated species of human amcebte are in 
distinguishable from four of the species found m 
monkeys Among the intestinal flagellates of monkeys 
are five species that are mdistmguishable from five of 
tho seven species which live in man The cihate 
BalarUtdium colt which lives m man is probably tho 
same species that has been recorded from various 
species of monkey All three species of human 
trypanosomes seem to be present as natural parasites 
of monkeys, but tho Lcishmanias have not been 
reported from monkeys Malarial parasites that occur 
"in monkeys resemble the three sjiecies that live in 
man Thus sixteen of the twenty five species of 
human protozoa have been described from monkeys 
One genus of oiliates (TroglodyteUa) and one Babesia 
occur m monkeys but not in man Comparison of 
human protozoa with those of mammals other than 
monkeys shows that they can be distmguished without 
difficulty , for example, the mtestinal amcebte and 
flagellates of the rat and the rat trypanosome are 
not identical with any species of human protozoa 
If the proposition is vahd that close relationships 
of parasites indicate a common ancestry of their 
hosts, then the facts available furnish evidence of 
importance in favour of the hypothesis that monkeys 
and man are of common descent 

Fish Statistics from Latvia — The Section of 
Fish and Fisheries Industries of the Mmistry of 
Agriculture has continued its fish statistics for 1927 
in Latvia {Bulletin statutume dee ptchee mantimea de 
LeUonte Annie 1927, R6dig6 par V Miezis, Riga, 
1928) 'Ihe report is in Latvian and m French 
Tables are given relating to the various catches in 
tho years 1924-27, for the months in 1927, giving the 
total weight m kilograms of the fish taken and then 
money value, the quantity of fash month by month 
in 1627 and cuicording to distnets, details of the boats 
and gear, number of fishing days, and the state of the 
fishing eacii month , also the number of seals killed 
IS included (84 in 1927, mostly from the Kolkas 
region) At tho end there is a useful list of the names 
of the fish in Latin, Latvian, French, German, and 
Russian Hernng form the largest part of the fishery, 
then flat fish, salmon and salmon trout, cod tmd 
Zoarcea vtvtpanu being sometimes m greater numbers 
than the salmon Sprat and eels are also caught 
The hernng fishery for 1927 is the largest of the four 
years, tho other years in order being 1626, 1926 and 
1924 , the order for flat fishes and turbot is 1926, 1926, 
1924 and 1927 

Halogen Compounds and Toad Tadpoles — Mr 
Shinryo Ohfuchi desenbes the effect of chlorides, 
bromides, and iodides, and also of feeding with thyroid 
substance, on the toad Bufo vtUgans formosus (“ Effect 
of Halogen Compounds on the Growth of the Tadpole 
of Bufo vulgane formosus B ” Soience Reports of 
the Tdhoku Imperial University, 4th Senes (Biology), 
Sendai, Japan, vol 8, No 4, Faso 1, 1928) The 
halogen compounds, sodium and potassium chlorides, 
bromides, and iodides, were mixed with the pond 
water in bowk, and algie were given m every vessel 
All the tadpoles were fed on cow’s hver, except those 
fed on the thyroid extract Liver and each culture 
medium, with cdg», were renewed every day It was 
found that, in general, chlorides tend to accelerate the 
growth of the body at first, later to retard Bromides 
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retard at first, later accelerate Iodides retard the 
j^wth of the trunk uid hind hmbs but tend to 
increase the tail dimensions, thus mdioatmg a longer 
period dunng atrophy of the tail Metamorphosis is 
nastened by feeding with extract of thyroid, but potas- 
sium iodide in the water does not have the same effect 

Mollusoa MtOM New Zealand— Mr A W B 
Powell in two papers desonbes three new volutes and 
five new land shells from New Zealand (Proceedtnga 
of the New Zealand InetUtde, vol 59, Part 2, 1928) 
The larger recent volutes of New Zealand are separable 
into two mam groups, one octumng m shallow and 
the other in deeper water Two of the now species 
belong to the first group, the members of which show 
much variation and are characterised by a projecting 
callus plate on the columella, the deeper water species 
having none The radula of the Volutidm is of a 
simple degenerate type, but it is possible to detect 
slignt differences m the smglo central tiicuspid tooth 
which remains in nearly all species Ttiese differences 
in shape of base and length of cusps help the author 
to separate the species, but as the teeth of the radulai 
of otnei molluscs are known to be variable, it is well 
to be careful m attributing importance to these slight 
differences until many spocimens have been examined 
The land shells descnbetl m the second paper are m 
terostmg, but the sheila only are described Murdochxa 
aranea is a beautiful little snail with debcate white 
riblete showing up on a rmldish brown background 
Cavelita epelcea is the largest species of the genus as yet 
found, measuring 5 25 mm across It is a sub fossil 

r ies found in a cave together with Moa bones, and 
with the common bush snail Charopa ennia 

Obowth Reoulatino Action or the Leaf — 
R Dost4l has of late years developed a theory as to 
the significance of the metabolism of the leaf as a 
correlating influence upon growth Wliilst some 
stnkmg experiments have recently been described by 
this worker, m which the normal ponoiiuity of scale 
and leaf production in the annual cycle of the leafy 
shoot of the tree has still been mamtamod under very 
exceptional external conditions, many of the experi 
mental data which were associated with the develop 
ment of this view will be found m a long paper 
published in the 4c<a Soc Scient Nat Maramre, 
Cechoslovakta, 3, 83 210, 1926 In general, his view 
IS that the growrth of the axillary or terminal shoot 
pnmordium is very much influence by the metabolism 
of the subtending leaf, and he examines the various 
marked changes m development of the shoot that 
follow upon mutilation or other expeiimental modi 
fication of the normal activity of this leaf Ho also 
analyses, in experiments with Ctrccea intermedia and 
Scrophuiana nodosa, the different morphogenetic 
quality of different regions of a shoot, as exemplified 
by the different results obtained when similar re^nera 
tion exTOnments are earned out with isolated nodes 
from different regions of the same shoot 

Qbass Fibes and Plant Succession in South 
Afbica — During the present year the vegetation of 
South Ainca wiU have, perhaps, a special interest to 
many readers of Natubb, and attention may be 
directed to the memoirs on the Botamoal Survey of 
South Afnca, which are being issued by the Dewrt 
ment of Agnculture under the general direction of Dr 
I B Polo Evans, Director of the Botamoal Survey 
Memoir No 12, recently issued, by Ernest E Qalpm, 
upon the Springbok ^ats, raises in an interesting 
manner one very controversial South Afncan problem 
— the practioM sigmficance of annual burning of 
grassland Qalpm's conclusion is that acacia trees 
will gradually spread over the whole Spnngbok Fiats, 
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so that the grassland wull become more or less dense 
ococia scrub The cause of this change of vegetation 
18 traced in a large measure to the suppression of the 
custom of annual veld burning, as European methods 
replace traditional native ones The soil probabjy 
increases in humus with the suppression of the fires, 
but if the result is too intractable acacia scrub, it may 
be unfortunate, and the traditional native practice of 
burning thus prove to be justifiable On the other 
hand, on the poorer grassland of the neighbouring veld, 
which stands higher than the rich loams and fertile 
grasslands, burning seems to be a \ ery harmful prac 
tice Iho wind then catches the oxjxisod surface of 
the sandy soil and carries it forward, so that the sand 
veld IS encroaching on the richer cultivable land as the 
result of frequent fires Ualpin has described a very 
interesting and rare now plant, Cuoumia humofructua. 
Stent, which buries its fruit in the ground as it ripens 
as the result of negatively geotropic growth curvatures 
m the stalk 

Chlorophasitb and Pai aoonitb — The discussion 
of the nature of those and related mineraloids and of 
the torminologj to be ajiplied in specifac cases, is con- 
tinueil by Martin A Peacoik and R F Fiillei in the 
American Mineralogist, July 1928, and by L L 
Ferrnor in the Rec Oeol Surv India, Part 2 1928 
Dr heimoi presents a geneial formula — 

2iH,0 5R,0, 2O8i0, + n(HO H,0) + (80 - 4n )H,0 
- representing a series in whiih not only chloroplia>ito 
and palagomte find a plaie but also certain other 
amoiphoiis or micaceous minerals Ihe two othei 
authors claim that ferric oxide is stiongly dominant 
in chloroiihtPite, whereas alumina is abundant in 
palagomte The former they logard as a result of 
hydrothermal action on basic constituents of basalts 
and dolentes , whereas palagomte is interpreted as a 
gel produced by the hydration of sideromelane They 
propose that sideromelane sliould be retained as a 
sjiocific name for clear, pale coloiiied basaltic glass 
as distinct fiom tachylyte, whiih is deep brown, 
opaque, and even mioioscopically turbid Fermor, 
advocating the view that palagomte falls within the 
chlorophtpite senes naturally points out that the 
term chloiophecitc has twontv years’ pnonty, and 
should therefore be adopted as the mineraloid name 
Palagomte, he thinks, should be used as a rook name, 
and sideromelane he regards only as a variety of 
tachylyte Much of the existing confusion doubtless 
arises as a consequence of basaltic alteration products 
and mesostatial material having been called palagomte 
when terms like chlorophseite and delessite would 
probably have been more appropriate Chloro 
phsaite, m the sonso of Peacock and k uller, is now a 
well establishetl term but palagomte can no longer be 
used without a careful explanation of what it is meant 
to imply 

Atmospheric Ozone — The issue of the Proceedings 
M the Royal Society for Fob 4 contains Dr G M B 
Dobson’s third report of the work of himself and of his 
collaborators on the ozone of the atmosphere In this 
they have been mainly concerned with the fluctuations 
of the ozone content m typical cyclones and anti 
cyclones, and their extensive data are summansed in a 
convenient set of maps and tables which, apart from 
their intrinsic interest, should be of great value when 
they can be subjected to detailed analysis in con 
junction with othei meteorological records Dr 
Dobson has already found at least two important 
connexions with other phenomena One of these, 
which was suspected previously, and has now been 
confirmed, is that there is a small but defimte tend 
ency for days with much ozone to be associated witli 
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magnetically disturbed conditions The other has 
been found by stud^ng the ozone records in relation 
to the movements of the large air masses, as diagnosed 
by the Norweman Meteorological Institute It appears 
tt^t polar air has a high ozone content and tropical air 
a low ozone content, and since the weather records are 
essentially obtained from data which refer to the 
troposphere whilst the centre of gravity of the ozone 
layer is probably at a height of from forty to fifty 
kilometres, the ozone measurements thus give evidence 
that the large tropical and polar air currents extend to 
a great height and bring their own stratosphere with 
them The study of cyclones and anticyclones has 
now been abandoned, as it is felt that further work in 
this field must be left to larger organisations, emd the 
recording fnstiuments have been sent to a number 
of scattered stations m the northern and southern 
hemispheres, in an attempt to find how the ozone 
varies over the surface of the earth 

Two MiiltON Volt Battkr\ At the Tiallord 
High Voltage Laboratory of the Westinghouse Inter 
national Co there is now in operation a two million 
volt battery which is used for testing the strings of 
insulators used for suspending the transmission Ifnos 
on 220 kilovolt systems The pressure obtained is 
not an alternating pressure obtaino<l by transformers 
but a unidirectional damped discharge Instead of 
using ton groups of (oiideiiseis as was done last year, 
twenty are now used Thej aie chargeil in jiarallel 
by means of laige thennionic power tubes and dis 
charged in senes Jn order to measure the voltage, 
the spherical doitrodts have each to be fifty nine 
inches in diameter Tlie set is of great use in deter 
mining the perfoiiiianco of lightrung arresters and in 
the design of cable and transformer insulation to 
withstand electnc surges due to lightning or other 
causes The shaiie of the protective rings round the 
strings of msidators used on 220 kilovolt systems was 
determined by oxponment, very definite results being 
obtained In addition t<i their electnc tests, the 
stnngs of insulators are subjected to a mechanical 
tension of 20,000 lb A doscnptive note of this 
batteiy is given in the Westinghoiue International 
Magaxxne for February under the lieading of the 
“ World's Most Powerful Lightning Generator ” 

Thk Shapfs of Molkcules —The effective area 
whuh a molecule presents to a slow electron depends 
very markedly on the relative velocity of the two 
particles, and it has now boon shown conclusively 
that, rjuite apeut from the excitation of quantum 
transitions, classical kinetic theory cannot account 
for the nature of the collisions, and fails in particular 
to explam the apparent transparency of miuiy sub 
stances for very slow electrons In the first number 
of the new senes of the Annalen der Phytik, E Bruche 
has given n review of the results obtained up to the 
present m this field, including a description of his 
own recent work upon ammonia and water vapour 
The collected curves showing the molecular area os 
a function of the speeds of the incident electrons 
are very instnictive, and exhibit regulanties which 
indicate that the details of the collisions are determined 
both by the atomic constitution of a compound and 
by the structure of its outer shell of electrons Perhaps 
the most remarkable of these is the close correspond 
enoe between the curves for methane and for krypton 
Dr Langmuir and Prof A O Rankine had already 
commented upon this similarity in other connexions, 
and more recently it has b^n found that their 
ionisation potentials are also not much different, 
being 13 volts for the atom, and 14 6 volts for the 
molecule This resemblance to an inert gas evidently 
indioatas that the molecule of methane possesses a 
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high degree of symmetry, and, in the opimon of 
E Briiche, affords good evidence for the old model 
for methane m whii% the four hydrogen atoms were 
placed at the angular points of a regular tetrahedron, 
and the carbon atom at its centre 

FiBEDAitF Explosions within Closed Vbbsblb 
— The Safety in Mines Research Board has previously 
studied the effects of firedamp explosions within 
closed vessels, such as the casings of eleotnoal switch 
gear, but has now extended this mveetigation to 
explosions in vessels divided into mtercommimicating 
compartments (8 M R B , Paper No 49, by C S W 
Grice and R V Wheeler London H M Stationery 
Office) Beyhng, in Germany, has shown that the 
Ignition of an explosive mixture m one compartment 
may cause a considerable rise of pressure in another, 
and this result has been confirmed An explosion of 
a mixture of firedamp and air in a comparatively large 
volume and propagated through a narrow opening into 
a smaller compartment, may lead to the rapid develop 
ment of a high pressure, anil violent explosions can be 
caused in this way by even weak mixtures of methane 
and air Casings containing mter coimeoted com 
partments are therefore unsuitable for use in mines 

Pbopebtibs of Brefzb and Clinxeb AonREQATBS 
—Further work that has been carried out on breeze 
and chnkei aggregates is described bv F M Lea m 
Bullrtin of the Building Research Station, No 6 
(London H M Stationery Office) The properties 
of such aggregates are do^ndent upon the amount 
and nature of combustible material present Unbumt 
or partiallv burnt coal m breeze or chnkor concrete 
IS a frequent cause of failure, and the presence of only 
4 per cent of coal may be responsible for senous 
damage The coal causes expansion of the concrete 
during setting and matunng, and ultimately cracking 
results Small quantities of sulphur do not appear to 
cause appreciable disintegration, although they may 
increase the rate of corrosion of reinforcement in the 
concrete The presence of dust m the aggregate 
results in a longer jionod of setting, emce more water 
IS required for mixing purposes, but does not cause 
subsequent unsoundness The Bulletin also describes 
methods of sampling and testing breeze and clinker 
aggregates m the field 

Thermal Decomposition of Ammonia — Baly and 
Duncan (1922) claimed that ammonia gas obtamed by 
rapid evaporation of the Iti^uid is less rapidly decom 
posed by a hot jilatinum wire than that produced by 
slow evaporation This effect was attributed to the 
existence nf two kinds of molecules m equilibrium m 
hqiud ammonia, all the molecules being assumed to 
pass into the form witli the higher energy content on 
slow evaporation, while on rapid evaporation the 
equilibrium was supposed to persist m the gaseous 
state This work has been repeated by W A String 
fellow, who describes his results in the Journal of me 
Chemical Society for January These results do not 
confirm those of Baly and Duncan, practically no effect 
being observed in place of a 2S 60 per cent decrease in 
reactivity with rapidly evaporated amraoma llie 
addition of water vapour did not produce the great 
increase in decomposition observed m the earlier work 
Stnngfellow suggests that as Baly and Duncan 
appiurently did notexhaust their reaction vessel before 
fiilmg it with ammonia, a rapid mfiow of gas would not 
sweep out the air so completely as a slow stream The 
presence of adsorbed gases on the platinum wire might 
then account for the inhibition of tne reaction observed 
when rapid evaporation took place The existence of 
different species of gaseous ammoma appears to be 
very unlikely 
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Cruise of the Carnegie. 

rpHE non magnetic yacht Carnegie, which left I included ae a regular instrument at each ocean station 
J- Washington last May for a three year meignetio This is so arranged that it can be worked at a given 
and electric survey of the oceans, has now completed depth by the release of a ‘ messenger,’ the power being 
the first unit of her voyage — that of encircling the | supplied by a 30 pound weight on the end of 100 m of 

wire wound on a reel on the pump 
160 litn s of water is sti ainod through 
asinall silk netattaohed to the pump 
When all the wire has run out the 
pump IS closeil off and hauled to the 
surface Salmitios ore now deter 
mined by means of the salinitv bridge 
by the evening of the day on which the 
samples are taken Continuous re 
c ords of both wet bulb and dry bulb 
temperatures or change of humidity 
at three ]xisitions have been secured 
The ‘ boom walk,’ as used by Beebe 
(two 30 foot booms with net between 
extending from the sliip’s side), en 
ables the naturalist to walk out over 
the water and use the dip not and 
tow nets outside the disturbances 
caused by the wash of the ship 
On Aug 7 a station was occupied 
at the edge of the Orand Banks of 
Newfoundland in the cold Labrador 
Stream, which at that point hod a 
depth of 1 30 m At the surface the 
temperature was 62° F , but at a 
depth of only 170 feet the theimo 
meter fell to 34° Throe days later m 
North Atlantic In three letters to the Carnegie tlieCulfStroaiiithewatersurfaieteinperaturewas70°F 
Institution of Washington (published by the Press Those who have seen the stores of spare apparatus 
Service Bureau), Captain Ault, who is in command on board have possibly mai veiled at their numbers , 
both of the ship and of the Expedition describes the careful provision fully justified when one realises 
progress of the work so far accomplished The first the risk of loss every time an instrument is iisetl One 
place was Plymouth, reached only after encoimtenng 
severe stonns, then Heunburg, Iceland, Greenland, 

Newfoundland and Barbadoes Oct 9 was the date 
planned for arnval at Panama, and as these letters 
were being fimshed the ship was about 140 miles from 
that place, and the date was Oct 9, thus keeping well 
to the schedule 

The work is in full swmg In this cruise a large 
amount of additional research in physical oceano 
graphy and biology is undertaken Eveiy other 
day a magnetic station is occupied for compass de 
clination, inclination, and horizontal intensity On 
alternate da^s an ocean station is occupied for water 
samples (salinity, hydrogen ion concentration, phos 
phate content, oxygen content) and temperature, 
with, occasionally, Mttom samples and tow nets 
The mo^etio declination or compass variation 
at 136 stations has been determined, and the inclina 
tion and horizontal force at 49 stations, mostly neat 
stations of former cruises Atmospheric electnc 
observations have been made daily and many photo 
graphic records of continuous daily changes in the 
electnc potential gradient also eight 24 hour series 
of observations of conductivity, ionic content and 
penetrating radiation Three hundred and thirty 
determinations of the depths of the sea have been 
made with the sonic depth finder This electncal 
apparatus for measuring the depth of the ocean floors 
records the time requir^ for sound waves, from an lie 2 - orking the Pett«n»on plankton pump 

oscillator moimted on the hull below the water line, 

to reach bottom and be reflected back to the surface such instance is recoided by Dr Ault, when a bottom 
Checks with the wire soundings show that the accuracy sampler, eleven Nansen water bottles, and twenty 
of the depth finder is within expected limits two deep sea reversmg thermometers were lost by 

For biological studies, tow nets at surface, 60 m the breaking of a wire about 2^ miles down 
and 100 m depth are taken, and the new Pettersson TlieCamcgMi is happy in having contact^ radio with 

plankton pump, after several improvements, has been America, England, France, Holland, and Germany 
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The Expansion of Telephone and Supply Systems. 


jiroblema that arise m coanexion with the ex 
pansion of telephone systems are in some respects 
analogous to the corresponding problems in the supply 
of electric lighting The Institution of Eleotncal 
Engineers therefore arranged on Jan 10 that papers 
on each of these subjects should be read at the same 
meeting so that the solutions adopted by the telephone 
engineers might bo compared with those adopted by 
the supply engineers The title given to each paper 
was “ The Anticipation of Demand, and the £co 
nomic Selection, Provision, and Lay out of Plant ’* 
Mr. J Q Hmos discussed the telephone system and 
Capt Donaldson the electric power system The first 
problem that has to be solveil in both systems is the 
forecasting of the probable number and distribution of 
subscribers that will exist in a given area at a given 
time Once this is settled, the provision of a lay out 
which will ensure an efficient service at a mimmum 
cost over this period is a technical problem which 
should admit of a rigorous mathematical solution 
Secondary problems arise, however In connexion 
with telephony there is the ‘ busy hour,’ and m con 
nexion with electric supply there is the ‘ peak load ’ 
In trunk Ime telephony the difficulty is sometimes 
met by having a special tariff so as to induce sub 
seribers to communicate at the less busy hours, and 
oeoasionally, m electno supply, by means of meters 
which register more rapidly at stateil times There 
are many points of dissimilanty between the two prob 
lems Vl^en a house has been wiretl for the electric 
light. It 18 most probable that there will be always a 
user in that house In the case of telephone supply, 
especially in pnvate dwellings, a change of occupier 
usually result m the teleph^one circuit serving the 
premises being given up This involves recovery of 
the apparatus and the temporary or pennanent aban 
donment of all the internal winng which is always 
provided by the Post Office 
In large cities high class jiroperty is often founil 


next door to poor dwelhngs Before the period 
covered by the Post OfiBce forecast has expired, the 
smaller properties may be pulled down and replaced 
by blocks of fiats or busmess premises, each reqmring 
many telephones It is necessary, therefore, to make 
detailed inquines about possible alterations to pro 
perty Certain businesses hke stookbrokmg and book 
making are very fluctuating When there is a rush of 
work the number of telephones may be moreased five 
times, and then when the depression comes they are 
given up 

The data given show why overhead transmission is 
desired by engineers Awiremadeof cadmium copper 
and weighing 40 lb per mile used overhead has a 
speech transmission efficiency equal to that of a 200 lb 
per mile underground cable Pubho authorities, how 
ever, are increasingly reluctant to give permission to 
erect polM m pubho footways Capt Donaldson said 
that the telephone problem is the more difficult, be 
cause each consumer must have his own individual 
pair of wires at least so far as the first telephone 
exchange 

If the oleotnc lighting stations built twenty five 
^ears ago had been ten times larger, it would have been 
in the country’s interest The replacement of recipro 
eating engines by the turbine has made it piossible to 
accommodate considerably larger umts of supply in 
the ongmal engine rooms, but m many cases consider 
able alterations have had to be made Capt Donald 
son pointed out the fallacy of always replacing an 
engine by one of double the size , it is always neces 
sary to assume that one engine may be out of commis 
Sion Hence the maximum reserve of power is ob 
tamed when all the enpnes are of equal size The 
general situation is rapidly passing out of the hands 
of the smaller undertakers Power engineers by care 
fill study of the yearly loads can make reasonably 
accurate forecasts of the demand for some years m 
advance 


The Rubber Research Institute of Malaya 


^pHE hrst issue of the Quarterly Journal qftfte Rubber 
-I- Research Institute of Mcdaya, Kuala Lumpur, 
January 1929, bears witness to the very active steps 
that have been taken to put the new Research Institute 
into working order The director. Dr (i Bryce, 
arrived in Malaya to take up his duties m September 
1926 Some local appointments were made dunng 
the autumn of that year, and the other officers of the 
station were giaduslly brought m during 1927 and 
1928, the seventeenth appointment being made in 
November 1928 By Jiuie 1927 the hea<ls of the 
chemical, pathological, botanical, and soils divisions 
of the Institute were appointed, and engaged in 
visiting the neighbouring rubber research stations m 
Sumatra and Java Temporary laboratory accom 
modation was provided by adapting a bungalow, and 
four months after the arnval of the heads of divisions 
in Malaya they had presented programmes of work 
for their respective die isions for the consideration of 
the Boaicl of Control 

In this first issue of the Quarterly Journal, bnef 
summaries of the work of the different divisions are 
given, for the period up to Sept 30, 1928 These 
show that the officers appointed have lost no time 
m grappling with the many sided problems presented 
by tlie commercial cultivation of the rubber plant, 
and the preparation of the latex for market 
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The bulk of the journal consists of articles by various 
officers of the Institute upon many of the interesting 
problems that arise m connexion with research upon 
the growing and preparation of rubber Besides 
being of interest to the rubber planters, many of these 
articles have special interest to botanists, colloid 
chemists, and other investigators of agnoultural and 
industrial problems, who are not direotlj concerned 
with the lubber industry Occasionally, however, a 
certain obscurity of expression makes some of these 
articles difficult to follow and particularly if the 
Research Institute wishes to carry interested growers 
with it in its investigations through the medium of 
its journal, it would seem worth while to expend more 
time and trouble ujion the form in which these m 
vostigations, often themselves of groat mtnnsio 
interest, arc desenbed in print 

Dr Haines discusses a topic of very general interest 
in countries with a tropical rainfall when he reviews 
the pros and cons of methods of silt pitting as a means 
of defence against excessive soil erosion Experience 
which this investigator obtained m the claasio expen 
mental fields of Rothamsted is hero utilised to visualise 
a soil problem spieciallv charactenstic of tropical and 
sub tropical conditions The botanical division re 
iwrts much active work ujxin vegetative propagation 
Mr Mann, fresh from his contact with raethoda of 
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fruit oulture at the Experimental Station at Long 
Ashton, near Bristol, discusses the conditions govern 
ing suooessful bud umons in Malaya, where vigorous 
growth of shoot and scion at the time of union, 
together with fcur humidity m the weeks following 
the budding operation, seem the most essential 
conditions for suocess 

Messrs A R Sanderson and H SutcUHe give an 
account of some ver^ valuable selection work on 
rubber they have had m progress before the formation 
of the Institute These experiments confirm the 
general impression that the seWtion of high yielding 
stock on any other basis than the yield of dry rubber 
over a long period of tapping, can, os yet, only be made 
with considerable uncertainty 

'The creation and propagation of high welding strains 
— which Dr Weir, the head of the pathological di\ ision, 
leminds the reader may bo at any time required en 
(lowed with resistance to some newly introduced patho 
gen, such as the South American leaf blight, which Dr 
Weir hew studied m its native habitat — eeui obviously 
not be neglected by the Rubber Research Institute 
Mr Moms states that during a season’s observations 
no pollen carrying insect has been seen to visit the 
female flowers of Hevea, which, it must bo remem 
bered, is not of Malayan origin, but an introduced 
plant isolated from its normal insect visitors Arti 
fieial pollination is successful between various selected 
clones, and a few seedlings have thus been obtained 
for further tnal, but self pollination within the clone 
is usually nefi;ative in result The further analysis 
of the conditions, both internal and external, that 
contribute to successful (lollination and fertilisation, 
IS a promising field of investigation 

Many other points of detail as to the chemical 
properties of the rubber, its [ireparation and various 
commercial defects, diseases of cover crops, of young, 
budded plants, etc , are dealt with in this first number 
of the new journal There is no doubt that if this 
standard is maintained the Quarterly Journal of the 
new Rubber Research Institute will be a publication 
of permanent scientific value 


Association of Technical Institutions 

annual ^neral meeting of the Association of 
Technical fnstitutions was held in the Grocers’ 
Hall, London, on Feb 22 and 23 As is customary, 
the installation of the president took place at the 
opening session, and, distinguished as have been the 
occupiers of the presidential chair in the past, the 
new president. Sir J E Kynaston Studd, is one of 
whom the Association may bo justly proud By a 
happy chance, the year of his presidency coincides 
with his year of office as Lord Mayor of London But 
It 18 not only the civic honours that are his winch 
distingmsh him m and qualify him for his now office 
For some years now his activities in connexion with 
the Regent Street Polyteohmo, of which he is 
president, have been well known 

Smoe he was therefore m a position to speak to 
the Association as an expert. Sir Kynaston Studd’s 
presidential address was expected to be one of 
unusual authonty Nor was his audience disappomted 
His review of the work of such recent committees 
as the Balfour Committee on Trade, the Malcolm 
Committee on EJduoation and Industry, and the 
Emmott inquiry into techmeal education and in 
dustry, was broad and illummatmg The oonolusion 
he drew from the reports of these committees may 
be smnmans^ by saying that, although the Board 
of Education is now m a position as a result of the 
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work done to do much to help teohmeal education 
to attain the greater place it merits in our system, a 
great deal of the task of gettmg industry to oome 
more and more to the technical college for informed 
help must be borne by such associations as the ATI 
In connexion with all this, he did not attempt to 
immmise the work done by the Atholl Committee on 
Examinations, but it was clear that he was closely 
m touch with the views of the majority of those engaged 
m techmeal education when he suggested that ex 
animations are the least important part of the work 
of techmeal education We were glad, too, to note 
that he pressed homo a vital pomt b' which attention 
has already been directed in these columns (see 
Nature. Nov 12, 1927, p 681 , and July 28, 1028, 
p 121)— the status of the craftsman must be equal 
to that of any other worker , an end which will be 
difiloult to attain unless industry is prepared to 
guarantoo the same conditions of jjermanency to 
craftsmen as it does to clerks and others of the 
administrative stafis 

Papers read and discussed during the meetings 
included “ Broadcasting and its Relation to Further 
Education,” by Mr C A Siopmann, of the BBC 
“ Industrial Safety,” by Sir Gerald Bollhouse, H.M 
Chief Inspector of Factories , and “ Technical Traimng 
for Women,” by Miss E E Cox, of the L C C Barrett 
Street Trade School 

In connexion with the papci on industrial safety, 
a visit was arran^l to the Home Office Industrial 
Museum, where safety devices are set out m admirable 
fasluon Few people, as Sir Gerald Bellhouse pointed 
out m his paper, roahso how big a toll accidents make 
upon industry Yet the most recent figures show 
that 156,074 accidents (of which 973 wore fatal) were 
reported durmg 1927 to the Factory Department 
Out of these oases, those which oome within the 
Factory and Workshop Acta mean that each year 
about £2,500,000 is paid m compensation additional 
adnumstrative, legal and medical costs must bring 
the figure to not loss than £6,000,000 per annum 
btatistios such as these should in themselves be 
sufficient to make employers, employees, staffs, and 
students of engineering schools in umversities and 
techmeal colleges desire to visit the Home Office 
Industrial Museum, where may be seen all the beet 
methods of preventing danger to life and limb which 
have become incidental to mdustnal processes 


University and Educational Intelligence 

Cambridub — Mr E N Willmor has been appointed 
University lecturer in physiology 

The following grants have boon made from the 
Balfour Fund £100 to Dr C M Yonge, for researches 
at Honolulu and elsewhere in reference to his ex 
jtenments On the Great Barrier Reef , £60 to Mr 
F S Russell, for researches on the pleuikton of the 
Great Barrier Reef region 

Birbai Sahni, Emmanuel College, has been approved 
for the degree of doctor of science 

Leeds — Mr F J Dent has been appointed gnu 
reseanih chemist in the Department of Coal Gas and 
Fuel Industries m succession to Dr A Parker, who 
has resigned in order to take up a responsible post 
with the Water Pollution Section of the Department 
of Sciontifio and Industrial Research Mr Dent has 
been working in the Department under Prof J W 
Cobb for the past two years upon the gasification of 
special cokes in oxyiron, and upon hsat treatment in 
hydrocarbon and other gases as a factor infiucncing 
the reactivity of coke 
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London — An offer bv the trustees of the late 
Mr C H Clark of a sum of £10,000 for the establish 
ment of a leotiueship in the history and progress of 
preventive medicine and tropical hygiene has been 
accepted The Prime Minister has forwarded a grant 
of £1000 from the Beaverbrook l<iind for M^ical 
Research, to be applied to the pur^ses of, and adnunis 
tored under, the scheme for the Thomas Smythe 
Hughes Medical Research bund 

Dr T G Hill, reader m plant physiolo^ at Um 
versity College has been appointed to the University 
chair of plant phj siology , tenable at Umvereity College, 
as from Aug 1 next He is the author (with Dr P 
Haas) of “ An Introduction to the Chemistry of Plant 
Products” (1013), and of numerous papers on the 
struotiiro and development of the nigher plants, 
oxidative processes, etc , in botanical and other 
journals 

Dr E J Salisbury, reader m plant ecology, has 
been appointed to the Quain chair of botany, tenable 
at University College, as from Aug 1 next His recent 
pubhoations include papers on the influence of earth 
worms on soil reaction, geographical distribution of 
jilants, and the causes and ecological significance of 
stomatal frMuenoy 

Prof W E Le Gros Clark, professor of suiatomy at 
St Beutholomew’s Hospital Medical College, has been 
appointed as from Sept 1 next to the University chair 
of anatomy tenable at St Thomas’s Hospital Medical 
School 

Sir John Dewranco, Prof W T Gordon, Dame 
Helen Gwynne Vaughan, and Sir John Snell are among 
the recently appointed fellows of King’s College 

OzTOBO — All Oxford men who have worked m the 
University Museum will be gratified that the degree of 
M A honorta caiiaa has l^en conferred on Alfred 
Robinson, assistant to the secretary to the curators, 
and a well known figure to all science students m 
Oxford for the last fifty years 

At a forthcoming meeting of Congregation, decrees 
will bo proiKJsed expressing the gratitude of the Um 
varsity (1) for the gift, received through the Prune 
Minister, of £1000 from Lord Beaverbrook for the 
furtherance of medical knowledge, and (2) for the 
bequest by the late Prof A W Scott of £4322 to be 
apphed for the furtherance of physical science 

SuErriKio — Apphoations are invited for an Iron 
mongers’ Company Research fellowship, value £600, 
and for two Ironmongers’ Company Res^rch Scholar 
ships, each of the value of £160, particulars of which 
can be obtained from the Registrar, The University, 
Sheffield The latest date for the receipt of applies 
tions 18 April 1 

Walks — AjiplicationB are invited from graduates 
of the University of Wales for five fellowships, each 
of the annual value of £200 and tenable for two years 
The applications must be received not later than 
June 1, by the Registrar, University Registry, 
Csthays Park, Cardiff 


Thk Now York correspondent of the Time* has 
announced tliree important gifts for education in 
the United States North Western University is to 
receive about £1,600,000 under the will of Mr Milton 
H Wilson , Now Y'ork University has received an 
unrestricted endowment of £200,000 from Mr and 
Mrs Percy S Straus , and Newhaven Hospital, 
which IS affUiatod to the Yale School of Medicine, 
has received £400,000 from the General Education 
Board of New York City, to be devoted to a new 
laboratory and dispensary and a service unit 
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Calendar of Patent Records 

March 4, 1633 — On Mar 4, 1633, Richard Dolamam 
petitioned Charles I that, in acoordanoe wiUi a 
promise given by the kmg two years earlier, he might 
have the sole makmg of a ” mathematical instrument 
extracted from the logarithms and projected in circles 
for the speedy operating of mathematical practices ” 
The petition passed the Signet Office on the same day, 
but no patent is enrolled, and it is imcertam whether 
this first patent for a slide rule was ever actually 
issued Delamam wets not the first mventor of the 
slide rule The credit for this belongs to William 
Oughtred, who, according to his friend and translator, 
WiUiam Forster, held mvented the instrument some 
years before and had not published the invention 
because ‘ it is a preposterous course of vulgar teachers 
to begin with instruments, and so instead of artists to 
make their scholars only doers of tnoks and as it wore 
juglers , to the despite of art, losse of precious time, 
smd betraymg of wiUing and industrious wits unto 
Ignorance and idleness ” 

March 5, 1825 — On this date there was granted to 
W H James, one of the pioneers of railway trans 
portation, a patent for a system of tram propulsion m 
which all the axles throughout the tram were drivmg 
axles, longitudmal shafts on the carnages operating 
the wheels through bevel gearing and being con 
nected to each other by luiiversal oouplmgs the 
front shaft being driven by a steam engme or other 
agent An exjierimental Ime was laid down on which 
inclines of 1 m 12 were successfully negotiated, but 
the system was never adopted on the railways of 
Great Britain 

March 6, 1648 — During the last few years of 
Charles 1 the ordinal y machinery of granting jiatents 
broke down, and there are no entries m the prmted 
indexes for the period 1042-49 The patent granted 
to Sir William Petty on Mar 6, 1848, for his mventiou 
of double and multiple writmg, was issued by the 
authority of an ordmance of the " Lords and Com 
mons assembled in Parliament,” which formed the 
warrant to the Solicitor General and to the Com 
missioners of the Great Seal Petty seems to have had 
some difficulty m securing the adoption of the mven 
tion, for in the following year Parliament is petitioned 
by one Henry Morris to grant Petty and Morris “ either 
a tax of 2d a ream on paper, or 2« 2d on 60 skins of 
paroliment for a few years, or else £1600 or £2000 
down for their services, or some good office ” 

March 6, 1916 — Rustless steel first attracted pubhc 
attention when stainless table cutlery was mtro 
duced m 1914, though the importance of chrome 
and of nickel alloys had long bwn recognised ITie 
remarkable properties of high chromium iron were, 
however, not fully realised until the researches of 
Harrv Brearley of Sheffield, which resulted m the 
production of a steel containing between 9 and 16 
per cent chromium and not more than 0 7 per cent 
carbon, which was practically untamishablo and could 
bo forged, rolled, hardened, and tempered, under 
commercial conditions Brearley’s discovery was 
published before a British patent was applied for, but 
he obtamed patents m Canada and the United States, 
the application in the latter coimtry being filed on 
Mar 6, 1916 

March 8, 1859 — A satisfactory cotton harvesting 
machine has yet to be discovers, and most of the 
world’s cotton is still picked by hand, but of the msmy 
attempts to solve the problem, the pneumatic picker 
has had the greatest amoimt of success The first 
patent for a pneumatic harvester was granted m the 
United States to John Gnffin on Mar 8, 1869, steam 
bemg employed to produce the vacuum 
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Societies and Academies 

London 

Roy*] Society, Feb 21 — P Kapitze Tile ohanoe 
in eleotnoal (sonduotmty m strong electno fields 
(Parte 1 and 2) The change of resistance in a transverse 
field at temperatures of room, of solid carbon dioxide 
and ether, and of liquid nitrogen, has been studied m 
many metals It follows the same law m all of them 
The formula obtamed gives a square law m weak 
fields and a hnear law in stronger fields Change of 
resistance follows a linear law with mcreasmg field, 
but in weak fields it is masked by disturbances 
existini^ the metal equivalent to an mtemal magnetic 
field This additions^ resistance is mdepondent of 
t«nperature, while the ideal resistance has a constant 
value for a mven temperature for each metal, mdepen 
dent of its physical and chemical state The ^ditional 
resistance is identical with the residual resistance 
which IS observed at very low temperatures Supra 
conductivity is a general phenomenon m all metals, 
but is masked by additional resistance, which dis 
appears at very low temperature m certain metals 
— R R Nimmo and N Feather An mvoatigation of 
the ranges of the long range o particles from thorium 
C and radium C, using an expansion chamber 
‘ Extrapolated ’ ranges 9 90 and 1 1 70 cm in 
standaid air were obtamed for the long range a 
particles from thorium C in the ratio of 1 5 1 
641 particles have been observed belonging to these 
groups In addition, 9 had ranges between 12 6 cm 
and 17 cm , and 13 had longer ranges The range of 
the must aburulant group of long range a particles 
from radium C was measured as 9 18 cm , it is likely 
that there are others with ranges 8 1 cm 10 0 cm , 
and 1 1 0 cm respectively Nearly 600 long range 
particles from ravliiim C were reconled — C R Burch 
Some experiments on vacuum distillation The 
method of evsixirative distillation can bo applieil to 
the denvatives of iietroleum An elementary kind of 
fractionation is possible Petroleum derivatives of 
exceedingly low vapour pressure can be prepared — 
E C C Baly and N R Hood The photosynthesis 
of naturally occurring compounds (4) — B W Currie 
and R Alty Adsorption at a water surface (1) - 
W G Palmer Some adsorption isothermals for a 
plane platmum surface — B Lambert and A M Clark 
Studies in gas solid equilibria — G C Laurence 
Relative ^ elocitios of the alpha particles emitter! by 
cortam radioactive elements — H W Thomson and 
C N Hinshelwood The mechanism of the homo 
geneous combination of hydrogen and oxygon - - 
E G Dymond and E E Watson Electron scattering 
in hehum — E T Hanson Diffraction and resonance 
- S Goldstein (o) The forces on a solid body moving 
through viscous fluid (6) The steady flow of viscous 
fluid past a fixed spherical obstacle at small Reynolds’ 
numbers Oseen’s equations for the flow of a viscous 
fluid at small Reynolds' numbers past a fixed spherical 
obstacle are solved completely, and a table given of 
the resulting values of the drag coefficient — Taylor 
On the chemical mteraotion of ions, and the ‘ clean 
up ’ of gases at glass surfaces under the influence of 
the electrical discharge — H M Macdonald The 
total reflection of electno waves at the interface 
between two media — L Hartihorn and D A Oliver 
On the measurements of the dielectno constants of 
liquids, with a detormmation of the dielectno constant 
of benzene An aoourewy of 1 m 10,000 is obtamed, 
using a capacity method The method requires a 
comparatively large volume of hquid For very pure 
liquids m small quantities, a comparison metnod is 
iis^ The dielectno constant of benzene is 2 2826 at 
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20° C , with a probable error of db 2 parts m 10,000, 
mainly due to difficulties of obtammg a sample 
absolutely free from water — J W Fisher Tlie 
wave equation m five dimensions — E Griffiths and 
J H Awbery Measurements of flame temperatures 
— K Lonsdale The structure of the benzene ring in 
C,(CH,), The benzene ring in this compound is 
similar m shape and size to the six carbon ring in 
graphite, the nuclear carbons having a diameter of 
I 42 A Three of the valencies of aromatic carbon 
are co planar, the niig itself and all the side chain 
carbon atoms lying in the (001) cleavage plane The 

S uckerod or ‘ diamond ’ typo of benzene nng, and 
lOTse’s model are inadmissible 

Geological Society, Fob 8 — E St J Burton The 
horizons of Bryozoa (Polyzoa) in the Upper Eocene 
beds of Hampshire Special horizons on which an 
abundance or deficiency of bryozoan remains occur 
are indicated within the three divisions of the Barton 
Bods (Lower, Middle, and Upper Barton ) A recurrent 
facies of sedimentation may be comi ideiit with the 
reappearance of species on higher horizons m the 
series — M Black The upper estuarine senes of 
Yorkshire The Estuarine Senas of Yorkshire is of 
deltaic rather than ostuarmo origin, and bears a eloso 
resemblance to the Coal Measures The Uppoi 
Estuarine Senes is best exposed m the coast section 
between Gnsthorpo and Cloughton (Yorkshire), where 
the sequence can be mode out It is [lossible to 
distinguish between autochthonous plant bods and 
allochthonous, or drifted, ones Tlio fonner are rare 
in the Upper Estuaruie berios The dnftevl plant 
beds are much bettor developesl Among those, a 
dohnite relationship exists between the tyrio of sodi 
ment on<l the flora which it encloses The plant 
fragments seem to have behavetl as a sediment trans 
ported by the water of the distributaries 

Society of Public Analysts, Feb 6 — T P Hilditch 
and Eveline E J ones The fatty acids and component 
giycendos of some New Zealand butters The pro 
cedure consisted in oxidising the butter fat by moans 
of permanganate under conditions m which all iin 
saturated components were transformeil into acidic 
proilucts, whilst glycerides cotitaiiiiiig only saturnteil 
fatty acids remained unaltorotl These fatty acids 
were recovered and their composition determined — 
A Scott Dodd A new test for boric acid and borates 
The pink coloration produceil by adding mannitol 
and methyl red or sofnol indn ator No 1 to a neutral 
solution 18 charai tenstio of boric hi id, a distmct 
reaction bomg obtamed with so little os 0 2 ingm 
The only substances causing any intorferento with 
the distinotness of the reaction are phosphates, 
arsenates, ohromates. and tungstates, which make it 
diflBcult to ascertain the exact point of neutrality — 
B E Dixon The determmation of small quantities 
of bcrylUum ui rocks The chief obstacle to the 
accurate determination of small quantities of beryllium 
m silicate rocks is the diHiculty of separating it from 
titanium This difficulty has been overcome by the 
use of p chloroamline, which will precipitate titapiiim 
completely 

Dublin 

Royal Dublin Society, Jan 22 — W R G Atkin* 
and H H Poole The photoeleotrio measiiremont of 
the illumination m biuldings The vertical illununa 
tion was measured simultaneously in an exposed 
position and in the building The percentage ratio 
when the sun is obscured is calleil the ‘ daylight factor ’ 
A dwelling houae and an old church were examined 
The illurmnation m the former was less than 1 per cent 
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in most places, rising to 7 per cent just inside large on the feathers and restricting the deposition of melanin 
wmdowB, or 14 jier cent with the photometer slopM mtopenciUings — C W Stump A human blastocyst »n 
towards the light The factor m the church varied ntu The blastocyst was obtamed from the body of a 
from 0 02 to 0 88 per cent, or, with sloped photometer, woman aged forty six years It was fixed the day 
from 0 03 to 1 85 per cent It seems to bo futile to use after the death of the mother, who was kiiled by a 
special glass, transparent to ultra violet light, m the motor oar aooident.butwasshghtlymjured Bxamma 
usual type of dwelling house in windows which do tion of the sections of the blastocyst and of the reoon 
not, at some time of the day, receive direct sunlight — struotions made from the sections, place it m Bryce’s 
H H Poole A modified form of radium emanation group D of human blastocysts, which, now, with the 
apparatus The apjmratus in use in the Irish Radium Edition of this new specimen, named H 381, and 
Institute for pumping oft emanation and drawmg it Stieve’e Hugo specimen, includes thirteen blastocysts 
into capillary tubas for therapeutic purposes has been of relatively similar age 
modifi^ so as to render its action more automatic, 

thus reducing the exposure of the operator to the Obnbva 

radiations, and enabling the work to be earned on by Society of Physics and Natural History, Deo 6 — 
a succession of lees highly skilled workers than were Rolin Wavre The formula of Clairaut relative to 
reqmred with the apparatus in its old form geodesy The author obtams Clair^ut's formula by 

a method much simpler than those hitherto given 
Royal Irish Academy, Jan 28 • — P J Nolan and Hia calculation has the double advantage of not 
C O’Brolchain ReooralTmation of ions m atmo requinng the use of spherical functions and of 
Bphenc air (Part 1) Inveetimtion of the decay making an approximation only at the last stage of 
coeifioient by Schweidler’s method The luiear re the new and ngorous formulte — Pierre Dive In- 
oombmation law for small ions m atmospheric air is temal movements of the terrestrial fluid The 
verified The recombmation coefficient between smeJl author applies the formulBs recently established by 
ions and nuclei is not constant The variation does him, on the laws of rotation of a heterogeneous 
not appear to be coimected with the concentration of fluui with a density increasing with the depth, to the 
dust particles m the air — P J Nolan Recombmation case of the earth Geophysicists admit that the 
of ions in atmospheric air (Part 2) The law of re continents should be considered as a light scoria 
combination of ions and nuclei The relation between floating on a denser viscous mass The calculations 
the rate of production of ions m atmospheric air and of M Dive give increases of velocity at a depth of 
the equilibnum concentrations of small ions and nuclei 100 kilometres of 6 3, 7, 8 6, 9 5 cm per second for 
is best represented by the equation -an* +{n-v/^ surface densities of 3, 2 6, 2 5, 2 4 respectively Of 
where f - 65 x 10 ‘ The results of field observations two contmental masses floating m the viscous under 
generally support the proposed equation layer, the larger and more deeply submerged will be 

carried towards the oast with a greater velocity This 
movement is certainly much reduced by the viscosity, 
Edikbusoh jjQt taken mto account m the calculations This 

Royal Society, Feb 4 — N B Bales The anatomy calculation gives a concrete and simple explanation 

(if a fOBtal African elephant, Klephas afrtcantM ( Loxo of the tangential force which geologists have long 
donta afneana) (Part 3) ITie contents of the thorax considered as the prmcqial factor m the deformations 
and abdomen, and the skeleton A detailed specifi of tho solid part of the globe — Adrien Jayet The 
cation of the Proboscides IS given, anatomical differ age of the lower portion of the sub lithographic 
encos between Elephaa and Jyoxodonta are noted, and limestones of the calcareous Alps of Haute Savoie 
the relationships between the Proboscidea and other The lower part of these limestones, styled Senoman 
orders of mammals are discussed The grouji has m the explanation of the geological map of France 
numerous features of a primitive nature, m which it (1/80,000), merge laterally mto fossil beaunng Ceno 
exhibits resemblances with the Kcxlentia, Sironia, maman layers Hence there is not, at the pomt 
Hyrocoidea and the Primates Tho nearest relatives where the latter are inissmg in the senes, on m 

were the ancestors of the modem Siremans — A D B terruption in the senes It is a matter of a lateral 

Smith and J R Brown R61o of inbreeding in the change of facies in a continuous sedimentary series 
development of tlie Jersey breed of rattle Inbreed 

ing has played a small part m the construction of Vienna 

the breed in Fmgland bewail Wright s coefficient Academy of Sciences, Nov 16 — J E Hibsch The 
now stands at only 3 9 + 0 3 as compared to the geological age of tho sands and sandstones of the 

Clydesdale breed of horses with 6 and Shorthorn Bohemian Mittelgebirge, hitherto held to be Middle 

cattle with 20 Cows with annual lactations of more Ohgocene — K Menge (1) A theorem on the length 
than 1000 gallons in less than a year are significantly of an arc — (2) The general separation theorem 
less inbred, having a coefficient of only 1 85 Possible Nov 22 — W J MUller and O L6wy Tho theory 
reasons are (1) miscellaneous mbreeding does not of passivity phenomena (4) The dependence of the 
jiroduce good results in yield , (2) heterosis between specific time of passivation for iron on the oonoentra 
two strams , (3) inheritance of milk yield may not be tioii and nature of the electrolyte — R Dworzak and 
in a common autosomal manner, but may be sox T Lasch Cyclo acetals — F Heritsch Micheltma 
linked, in which case only certain types of mbreeding Abtchv from the upper oarbomferous of Naasfold in 
would be effective — A W Greenwood and J S S the Camic Alps — D Poerner-Patselt and A Pisch- 
Blyth An experimental analysis of the plumage of inger The behaviour of the structures of striated 
the brown Leghorn fowl Wliereas the plumage muscle fibres towards acids Muscles of various sorts 

tTOioal of the male is developed independently of were used in aoetate-ocetio acid buffers and with 

the gonad and deiiends for its maintenance on a known hydrogen ion content and afterweuds exammed 
certam level of thyroid functioning, both gonad and microscopically — K Przlbrmm A colour change by 
thyroid play a port m regard to that of tho female pressure (piezoohromy) m fluonte Green fluonte 
tho former Btimulatoe tlie latter to a higher level of powdered and then compreBsed at 10,000 kgm per sq 
activity than that present in tho male and so indirectly ora becomes vnolet — L Kober Mesozoic breccias m 
causes a hjqierthyroid effect on the feathers At the the upjier schist cap of the Sonnblick and Glookner 
tune it modifies this condition by acting directly group 
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I Land and Industry 

I lHE very heavy imports of foodstuffs into 
Great Britain and the urgent need for m 
creasing the homo production of food have been 
emphasised with wearisome iteration these many 
years past A study of the trade returns for 1928 
shows clearly enough that the position in this 
respect is getting worse But our dependence on 
other countries to save us from starvation is only 
one part of the story There are many other col- 
lateral factors of \ ital consequence For example, 
it IS not well that nine tenths of our population 
should be entirely urban, completely exiled from 
I the land, and wholly bereft of any land interest 
whatever We may not all agree with what Mr 
Galsworthy says about ‘ town blight,’ but no one 
who has seriously thought about the matter, no 
one who has any appreciation of the teaching of 
history, can iloubt that this entire exclusion from 
the land and all that it moans is a potent sourci of 
national weakness, or at least of national one 
sidoehiess 

Then, again, there is the vitally important ques 
tion of leisure anil its proper use This has been 
hitherto a little negleited by economists, and yet, 
with the comparatively short hours of work now 
m vogue, it IS a matter of the utmost moral and 
economic signihcanci the more so, in view of the 
increasing monotony of the gri liter part of the 
factory and office work of to day, and mainly 
earned on indoors Those considerations point 
to the supreme neid for a more natural and 
outdoor form of recreative work, sueh as would 
be providod by a land interest, us a powerful 
antidote to tho present indoor monotony of work 
and tho general artificiality of town life The 
national love of outdoor sport, if sufficient facilities 
could be provided for its adequate expression and 
exercise, may be thought sufficient mitigation 
But always there are more spectators than players, 
anil we be hove that there are many of both sexes 
and of all ages to whom some kind of laud interest 
would make a more powerful appeal, and would 
certainly prove more useful and economically 
stronger It is a pity that the allotment movement 
of the War period has not been more vigorously 
continued and extended since It was a great deal 
better than nothing, though far from being the best 
thing of its kind that could be provided The 
national housmg programme offered the oppor- 
tunity for Bomethmg vastly better That oppor 
tunity has been missed so far 

In fact, despite the very obvious and rather 
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disconcerting factors in our modem mdustnal oml 
isation noted above, very little has been done, at 
all events in Great Britain, where it is perhaps 
more urgently needed than in any other country, 
to counteract what must be deseribod, without 
exaggeration, as a serious social evil We have 
had, it is true, much talk of ‘ back to the land,’ 
really a fatuous and useless shibboleth m England , 
many acres of small holding legislation, for the 
most part derelict and only appUcable to a email 
mmonty , and endless discussion of agricultural 
pohcies leading to little or nothing 

We shall never be a nation of peasant pro 
pnetors despite the panegyrics of Mill, Sismondi, 
and others on that very admirable ideal , and 
therefore it might be advisable to look for some 
thing else, leas drastic and complete, but more 
practicable, let us hope The suggestion has been 
made not infrequently in recent years that a 
partial return to the land would be the best, a part 
tune recreative interest rather than a whole time 
occupation It would be merely a modified and 
improved form of industry cum agriculture which 
largely characterised our economic structure m 
pre industrial days, when the Lancashire weavers 
had their little farms and the Sheffield cutlers were 
noted for their culture of flowers To day it is a 
prominent feature in the United States of Amenca, 
in Canada and other British dommions overseas, 
in many parts of Europe, and is strugglmg to 
make some headway in Groat Britain, where, as 
already mtimated, it is more urgently needed 
than anywhere It moans the provision of homes 
or homesteads worth the name, with gardens and 
perhaps even orchards and greenhouses, embodying 
not only the primeval need of shelter but also the 
still more primeval need of food 

So far from being original and novel, this idea 
goes back to Babylonian times Withm the mighty 
walls of that ancient city were sheltered fields and 
gardens to provide food m time of siege, and mdeed 
at all times Some day the same imperative need 
may be ours , and we should make provision in time 
A great deal has already been done along these 
lines in other countries, especially m the Umted 
States, and to some extent on the Contment It 
18 strange indeed that the need for this sort of 
thmg has been more clearly realised m the United 
States, whore there is no preponderating town 
population and no 80 per cent dependence on 
foreign food , but it has been adopted over there 
not so much from the point of view of food supply 
but rather as a refreshmg counter current to 
modem artificiabty and rush It is a profitable 
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hobby too, healthy, and absorbmgly mteresting 
In the case of the smaller holdmgs of mdustnal 
workers, from a quarter acre to one or more acres 
m extent, it is possible to pay the greater part of 
the rent — or, better still, the mortgage mterest and 
sinking fund — from the garden and orchard pro 
duce, or, what comes to the same thing, save equi 
valent expenditure on vegetables and fruit for the 
home This would appear to be a very sound finan 
cial basis on which to establish any housing pohey , 
and there, too, is the right solution of the leisure 
or ‘ dopo lavoro ’ problem as it is called m Italy 
Italy has taken up the ‘ dopo lavoro ’ (after- 
work) or leisure question with enthusiasm m eon 
junction with home food supply It came up 
before the International Labour Conference at 
Geneva in 1924, but was discussed in Italian labour 
and commercial journals long before that date In 
Germany the great firm of Krupps some years ago 
purchased estates and farms for the production of 
food for its employees, many of whom became the 
proud owners of small holdmgs It is scarcely 
necessary to pomt out here that no shrewder blow 
could be struck at communism and general labour 
unrest than such a pobey as this The ownership 
of a little bit of one’s own country is surely the 
safest guarantee for sound and sober citizenship 
and real patnotism, and gives a man something to 
do other than listenmg to street comer oratory 
Several firms m Germany and Austna have followed 
the example of Krupps The municipality of 
Vienna has based its extensive housing schemes 
largely on this pnnciple of ownership and land 
settlement It seems, mdeed, to be the only 
common sense pnnciple on which to base any 
housing programme, except blocks of flats or 
tenements to replace slums , and possibly even 
this exception is not often valid The subject 
presents many and varied opemngs and ramifica- 
tions It has an important beanng on unemploy- 
ment, emigration, and land settlement 

So far, only one form of combining mdustry and 
agriculture, farm and factory, has been considered 
There is not space to deal with the converse form, 
that of giving the agricultural worker an mdustnal 
or rather a manufacturmg interest, m the form of 
village and cottage mdustnes and handicrafts 
This 18 another chapter, and is a well known 
economic feature m India, also m Switzerland, 
Norway, and elsewhere It is bemg taken up in 
Canada, for example, in Quebec, where the need 
for some occupation m bad weather and durmg the 
dark days of wmter is very evident In these and 
other ways a people may be made to work harder 
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without knowmg it , or, knowing it, they enjoy it 
It IB doubtful if, m the sterner, strenuous, and 
fiercely competitive days ahead — if they have not 
already arrived — we can much longer afford to 
neglect this vital matter of usmg oven our leisure 
to the best purpose At least greater opportunity 
for such could be afforded, and is within the range 
of practical politics 

The question of leisure occupation for those 
already in work, important as it is, almost fades 
mto insignificance, however, beside the greater 
question of unemployment So far as the pro 
grammes of the chief political parties have been 
revealed m view of the coming election, there does 
not appear to bo anything refreshingly onginal or 
practically effective m contemplation to deal with 
this great evil , and it is not, of course, pretended 
m this article that the suggestions herein tentatively 
offered contam anything very helpful by way of 
remedy or mitigation It is, however, firmly 
believed that a vast field of employment could be 
opened up along the lines of land settlement, land 
reclamation, village mdustnes, combined with m 
dustnal enterprise, possibly a programme some 
what similar to that adopted for the Greek refugees 

It IS not possible here to go fully into this part of 
the subject, except to say that the land mterest — 
allotment, small holding, or the hko — could bo more 
effectively provided m garden cities, industrial 
villages, and so forth, where new mdustnes could 
be established, than m or near existing industnal 
centres where httle or no land is avadable In any 
event, the new deratmg concessions should be a 
great help in establishmg industrial small hold 
mgs , and the extent to which such holdings are 
already used by those engaged in other occupations 
18 revealed by a recent study of small holding 
economics m one county alone, for example, 
Carmarthen Nearly fifty per cent of all holdings 
under fifty acres are occupied by persons with non 
agricultural employments, representing nearly every 
trade and profession , miners, general labourers, 
carpenters, butchers, and grocers bemg the chief 
We are glad to know in this connexion that m some 
districts m South Wales, where allotments have 
gone out of cultivation on account of inability to 
pay rent for them, or purchase seeds or manures, 
the Society of Friends is successfully reviving 
allotment holdmgs and providmg facilities for un 
employed miners to work them for the production 
of food There could be no better use for grants 
from the Central Coalfields Distress Fund, m suit 
able distncts, than to encourage work on the land 
in this way 
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Reform of the Bntish Patent System 

I T IB clear from statements which have been made 
m the House of Commons during the past few 
months that a genous state of affairs exists at the 
Patent Office On July 18, 1928, Mr Herbert 
Williams stated, in answer to a question, that 6300 
complete specifications were awaiting first action 
by the examiner and that these arrears were 
accumulating at the rate of 67 jier week On 
Feb 26 last, in answer to a further question, ho 
stated that the arrears now amounted to 8400 
complete specifications and were increasing at 
the rate of 76 per week ,Since about 20,000 com- 
plete specifications are filed annually, the work is 
therefore just over five months in arrear on the 
average 

Figures given by Mr Williams in July indicate 
that while the number of specifications to be dealt 
with annually had increased by 26 per cent as com 
pared with 1912, the strength of the examining 
staff had decreased by 10 per cent This economy, 
at a time when the Patent Office obtains a large 
and increasing surplus of fees over expenchture, 
appears to be most unjiistihable The present 
critical state of affairs could have been foreseen and 
provided against some yi ars ago, for the mput of 
patent applications has been steadily increasing 
since patent business became normal after the War 
The public has a right to know why such steps were 
not taken m good time Did the Oomptroller of the 
Patent Office fail to warn the Minister or did the 
Minister fail to heed his warnings * Or is it that, 
as in the case of certain other technical departments, 
there is mterposeil between the Minister and the 
technical chief a bodyof admmistrative officials who 
fail to appreciate technical requirements 1 

Last October an important report on the re- 
forms which are needed in the Bntish patent 
system was published by the Bntish Iscience Guild 
This report met with an enthusiastic reception 
from the financial, technical, and daily press, and 
wo understand that it has received the formal 
support of a number of important bodies Asked 
whether the Board of Trade proposed to take any 
action in this connexion, Mr Herbert Williams stated 
on Feb 26 that the President of the Board pro 
posed to set up a committee in due course to re- 
view exiBtmg patent law and practice 

While the Bntish Science Guild Committe-e may 
be congratulated on this promise of a result ansing 
from its labours, some disappointment will be felt 
at the absence of any indication that the matter 
will be earned through expeditiously 
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Letters to the Editor 

{The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natxjbk No notice is taken 
of anonymous communications ] 

Soft X-Rays from Crystal Faces 

Thesf ox|icnmont8 originatetl in an attempt to 
improve and extend thoHe of Richartlson and Chalklin 
on the generation of aoft X rays from surfaces of 
tungsten formed by deposition in vacuo on carbon 
(Proc Boy Sot , A, 119, j) 71 , 1928) In that in 
vestigation dithciiltios were met with owing to the 
deposition of impurities on the carbon target by the 
bombarding process necessary to secure the lequisite 
high \acuuin To avoid this difficulty we made a 
target like two doors folded together on a hinge We 
could bombard this target with the doois shut, anil 
then ojjen it out and so make the X ray tests on the 
inner surface w hii h had bei n heated but not exposed 
to the resiiliial gases m the tube 

The tests are mode by measming tlie photoelei tin 
current generated by the soft X rays when they fall 
on a nickel plate, dividing this by the jirimarj therm 
ionic cuneut, plotting the fraction so obtaineil 
against the exciting voltage and looking for clis 
continuous changes of slojie m the i(<su1tmg curves 
On making this exjieiiini nt we were surprised to find 
a large number of discontinuities extending all ovei 
the range fiom 20 to 5(10 volts These discoii 
tinuities are mostlv well defini d and (piito jiorsistcnt, 
and they rejieated with a second taiget made trom 
a specimen of speitioscopicallv pure arc carbon 
kindly supplied to us bv Dr R O Tohnson Tn this 
case the carbon was so soft that the hinge could not 
be made, and the suifai e of the taigct was protected 
during bombardment by a sliding slnitti r inailo from 
the same caihnn 

In the ho]io of simiilifymg tlie piolih m, we dis uled 
to try expenments in which the X lajs weregeneiated 
by bombaiding a single i lystol face of crystalline 
carbon Through the kindness of Prof W T (Jordon 
we weip abb to obtain a diamond with a large natural 
face and some largo pieces of natural crystalline 
graphite Unfortunately, the diamond was found to 
be unsuitable for tlie experiment, as an attempt to 
deteiiniiie its electrical resistance showeil it to be 
immeasurably high This would suggest that little 
confidence can be placed in the results of Lukiiskv 
{Zeits fur Phyaik, 22 p 361, 1924) which were made 
with this siihstanip A rejictition of his experiments 
with the substitution of giaphite larbon for diamond 
m tins laboratoi-v by Miss L P Davies leil only to 
data winch were very difficult to interpret, and, 
furthc rmore his results aie incapable of reconciliation 
with the very reliable conclusions of Rudbeig {Proc 
Roy Soc , A, 120, p 386 1928) 

After some trials we were able to split off a piece of 
graphite with u surface large enough to bo suitable 
for testing The surface used was that at which 
natural graphite cleaves most easily (the 0001 plane) 
On testing the graphite surface between about 70 and 
320 volts seventeen discontinuities have been found, 
each of which eithei agrees witli a value or with the 
mean of two values a few volts apart, found previously 
with carbon Fifteen discontinuities which were 
present in this range wuth the carbon target are absent 
with the graplute target It should be added that 
the surface used was by no means perfect, so that it 
18 possible that a still further reduction in the number 
of discontinuities might be effected if a more perfect 
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surface could bo obtained From these expenments 
there seems no doubt that the number of discontinuities 
from a single crystal surface is smaller than from a 
poIycrystalTine surface It is satisfactory to note 
that the K level discontinuity is not one of those 
which disappears 

Wo should be grateful to any readers of Nature 
who could supply us with any specimens of con 
ducting crystals suitable for these experiments The 
matenals must be capable of withstanding a bright 
rod heat tn vacuo 

O W Richardson 
U Andbewes 

King’s College, 
htrand, W C 2 


Soft X-Rays from a Single Nickel Crystal 

At the suggestion of Prof O W Richardson, an 
investigation was matle on the excitation of soft 
X rays from a single crystal of nickel, kindly lent by 
Dr H H Pottei, of tho University of Bristol The 
faie chosen was the [100] face and the range of poten 
tial was fiom 0 to 300 volts The experiment was 
conducted with an all quartz tube similar to tho one 
used by Richardson and Chalkhn {Proc Roy Soc , A, 
110, p 247 , 1926) Curves were drawn between tho 
applied potential and the energy of the soft X lay 
excited as measured by the usual photoelectno 
method Wie i the bombarding current was mam 
tamed at about 1 fi railhami>oi es definite and strong 
inflections apjieared at 63 8 72 2, 100 2, and 116 0 
volts A veiv weak inflection was also noted at 
94 4 volts No other inflections were obtained If, 
however, the thormiomc cunent was increased to 
about 3 milham|iorc8, there appeared also, besides the 
foul strong ones notes! above, weak inflections at 
129 0, 144 8 165 9, 179 9, 180 0,an<l 217 7 volts (all of 
which appear in tho results of llioinas for nickel), 
while tho inflection at 94 4 volts became stionger 

As could be seen from the published microphoto 
graph of the suifaco of a nickel crystal by Davisson 
and (Jerrner {Phy Rei , 11 30, p 710, 1 927 ), it is very 
dilllciilt to obtain an ideall> ciystallino surface over 
an area of as muc h as 12 mm 6 mm (the area used 
in these expei iinents), and there are bound to be some 
irregulnnties cm the surface It looks, therefore, very 
probable that when an ideal crystal surface is used 
only four inflections apjieai, these being at 63 8, 72 2 
106 2, and 1 16 0 volts The hrst two can be associated 
with transitions fiom tho Muni level m the nickel 
atom, 63 8 volts representing the energy necessary to 
shift an electron from that level to the jienphery of 
the atom and 72 2 representing the energy necessary 
to remove tho electron altogether from the atom 
Tho f'misHion data of Thoiaeus {Phil May , vii 2 2, 
p 1007 , 1920) gives for tho Mu m level the value of 
73 2 volts In tho same manner the values 106 2 and 
110 0 volts may be associated with similar transitions 
from the Mi level, the energy of which is 112 4 volts 
according to the same authority 

It is well known that when a metal target (non 
crystalline) is heated strongly by electronic bombard 
ment, the surface looks altered, probably because of 
the formation of small metallic crystals These 
ciystals may in some maimer be tho origin of the 
laige number of inflections observed by recent mvesti 
gators Further, it would be interesting to determine 
the effect of a crystal surface on the secondary 
emission of electrons, since Prof Richardson has 
shown that there is a close similarity between the 
excitation of soft X rays and the emission of secondary 
electrons {Proc Roy Soc , A, 119, p 631 , 1928) 
itamsworth {Phy Rev, II 81, p 419 , 1928) has 
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already reported that the characteimtic aecoudary 
electron emission inflootions from a crystal surface 
are different from those of ordinary metals between 
0 and 40 volts It is pro)josed to rei>eat the soft 
X ray expenments with other crystals, as also to 
mvestigate the secondary electron emission from 
crystals further at higher potentials Mv sinicre 
thanks are due to Prof Richardson for his mnd help 
and encoura^ment, and to Dr H H Potter for the 
crystal of nickel 

8 Ramacuandba Rao 
Wheatstone Laboratory 
King’s College, Ixindon, W C 2, 

Jan 29 


Incoherent Scattering 

There are several siir[)rismg peculiarities of the 
phenomena of modification of wave length in scatter 
mg, hut the moat striking is the rareness with which 
one 18 able to find an infra red line to fit oven approxi 
mately the frequency shifts observed On the other 
hand, there are many strong infra reil lines which have 
no corresponding frnipinncy shift Moreover there is 
scarcely any direct ooi relation of intensity even when 
there is a supposed match m fiequency 

Tho idea suggested by Sinekal that a molecule may 
subtract from or a<ld to an incident ipiantum one of 
its characteristic energy quanta and scatter the re 
aultant sum or ilifference in a single <|uantum is so 
neat and clear that it is accepted as the explanation of 
tho scattering exjienmenta of Raman and Krislinan 
and others The most inqiortant characteristics of 
such a process aie those just mihoated which aie not 
realised in the exiHinmeiits 

Kramer’s and Heisenberg’s correspondeni e prin 
ciple treatment is much more successful m accounting 
for tho faits, and Schrfslingei’s wave mechanics 
gives an almost identical result, formally, which is 
on closer inyvection in even better accord with ex 
peiimcnt The wave tlieoiy for the scattoiing of 
light of frequency ► by a system excited m two of 
Its characteristic states— let us call them k and I — 
leads to terms incoherent with the incident radiation of 
frequencies and vnth intensities proportional to 

the square of the quantities 

The upper signs or the lower signs are used through 
out ^0 At,, for example, is the matnx element 
Ir'pt'f'ndx, which describes the intensity of the tiansi 
tuin between states k and n, giving out rmliation of 

, Et - E, 

frequency — - 


which end on tho same level This rule suggested the 
energy diagram {Fig 1) It is behoved to lontam 
elements of reality, but should not be considered as a 
final and complete picture The numbers along tho 
full veitical linos are wave numbers of tho mfia red 
lines due to transition indicated Tho numbeiM by the 
dotted linos nie the differences between levels joined, 
and ind 11 ale frecpienoy shifts to bo exjunteii m scat 
terod light The one of 27 wave niim hoi’s would bo 
too close to tho ex< itmg line to bo observed Tho 
others were obtained from grating and prism plates, 
anil are probably correct to a couple of wave numbers 
The tost of tho theory is to compare the wave 
lengths calculated from this diagiam with those 
obseiveil Tile infra led data are from J Lecomte, 
“ Lo Spectre mfrarougo,” p 213, and the references 
there given The table gives the wave lengths which 
are dirootiv coimoetfwl with the frequency shifts All 
the other knowai linos arc faint, and with oneexcojition 



of much shorter and more imceitain wavelength 
Tho exception is tho weak line observed by Marvin at 
16 M Its interpretation is not vet definite Tho 
others are explieahle as overtones oi combinations of 
the levels shown In fact, just thosi c onibinatioiis 
apjiear which, according U) tfie wave theory, indicate 
the possibility of the modifiod lines netiially observed 


Wo see that the modifiecl frequcni les differ 

from the incident r, not by absorption frequencies 
(although those may also appear) but by differences 
between these That is to say, only when two allow ed 
transitions {i e At, *md Ai, different from zero) have 
a common level ^n) is there any intensity in the 
scattered fi-equencics r*, i i> - ± (rj, - r,,) ± r 

Fxammation of the data shows that the froijiiency 
shifts m scattered light can be interpreted in this way 
The case of carbon tetrachloride is not tho most 
striking, but it is Mrhaps the simplest which has so 
far been tried OnV two out of five frequency shifts 
coincide with known infra red lines These two 
correspond perhaps to the weakest shifted lines, while 
the infra Imes are the strongest The intensity 
formula indicates that the strongest frequency shifts 
should correspond to the frequency differences between 
the strongest fundamentals and the other fundamentals 
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Tlio agreement is m eveiy casi' will within tho 
experimental latitude The significance and jiower of 
the scattering experiments in unravelling infra rod 
spectra is veiy much greater than if they merely 
clieckeil infra red moasuremeiits With their help 
and with more precise infra rod data it may bo hoped 
that tho vibrations of complex molecules will be inter 
preted A beginning will be mode m a fuller account 
of this work 

R M Langkr 
(National Research Fellow) 
Bureau of Standards, 

Washington, D C , 

Jan 4 

’ K 1 
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Luminous Discharge in Gases at Low Pressure 

CONSIDEKINH the Very minute quantities of matter 
lequired for a luminous discharge in gases at low pres j 
sures excited by electric oscillations of high frequency, 
this method would seem to be sjiecially adapteil for 
spectroscopic testa for the products from atomic dis 
integration spontaneous as well as artidoial Expel i 
ments to this end were started some time ago in the 
Institut fur Radmmforschun^ of Vienna and have 
recently been carneil further in this Institute The 
following phenomena, which appear to be of general 
interest, were observed 

In onler to make the discharge pass through 
narrower tubes and in gases of still lower pressure 
than what apjiears to have been feasible in the exiieri 
ments of Kirohner, Gill and Donaldson, and others, 
oscillations of still higher frefjuency, 10* cycles jier 
second, were applied to electrodeless discharge tubes 
made from transpiarent silica Oscillations of this fro 
quency and of considerabble energy, 45 watts or more, 
can now easily be realised by means of commercial 
short wave transimssion valves A luminous dis 
charge was found to pass through tubes only 6 mm 
wide, and it could be maintainml even at the lowest 
pressure realised by means of a ixiworful molecular 
pump backed by an oil pump of the Zenoo type The 
pressure was then much too low to be measured on tlie 
Gaede high vacuum gauge, reading to 10 * mm of mer 
cury and commimicating with the discharge tube 
through a mercury trap cooled with liquid air 

At the lowest pressure the luminosity from the gas 
itself within the discharge tube was very faint and 
bluish in colour, whereas the silica showed a strong 
fluorescence in bluo or in blue green A few silica 
tubes gave a brilliant fluorescence in red which does 
not seem to have been observed before Ihormo 
luminescence emd after glow of the silica were also 
manifest An ultra violet component of the latter 
may bo assumed to give the initial ionisation re(|uire<l 
for starting the discharge after a bnef interruption of 
the electric oscillations Restarting the oscillations 
after a longer pause, the tube, when highly exhausted, 
generally fails to light up until ultra violet light from, 
say, a cadmium spark, is allowed to fall on it 

On passing the discharge through the exhausted tube 
when disconnected from the pump, a curious pheno 
menon was observeil The luminosity rapidly in 
creases, and from a faint blue glow takes on a white 
hue of increasing brightness, the manometer at the 
same tune showing a considerable rise in pressure 
Adsorbed gases cannot be held responsible for the 
eflect, which remains unabated when the punm has 
been running for several hours, and is also unaffecteil 
by baking out the discharge tube for more than an 
hour at 600° C in an electno furnace The proiiuction 
of gas goes on at a rate of about 1 c imn N T P per 
minute at very low pressure, and is noticeable even 
after the pressure has incroosod to several hundredtlis 
of a millimetre of mercury 

The only possible explanation of this phenomenon 
seems to be tnut silica is decomposed, releasing oxygen, 
under the action of the electno oscillations, or rather 
by ultra violet light of very short wave length gener 
ated at the discharge Wnether the active rays are 
the strong emission lines of oxygen itself in the far 
Lyman region will have to be settled by means of a 
veKiuum spectrograph Light transmissible through 
sihoa seems to b« inefleotive, since no sensible rise of 
pressure was noticed when the exhausted disoharge 
tube with the oscillations off was exposed for more 
than one hour to the intense light from a quartz mer 
ou^ lamp oloee to it 

l%e above explanation is in agreement with the te- 
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suits from recent observations by Qillam and Morton 
(PkH Mag,p 1123, December 1028), who foimd the 
general decrease with ago in the emission from quartz 
mercury lamps to be due to a deposit of sihcon over the 
inside of the walls, caused by decomposition of the 
silica Anyhow, my cxiieriments prove that the pro 
sonoe of mercury vapour is not essential for the effect 
Also, judging from tne relative magnitude of the effect 
in both cases, one would infer that the light from the 
oscillating discharge is much richer m active com 
ponents than the mercury light 

The light emitted from the self-generated gas was 
exaimned m the visible region by spectroscope and 
spectrograph, and also, m the ultra violet, by a 
meilium sized quartz spectrograph, the plates show 
mg that its spectrum is rich m strong bands, 
especially m the ultra violet Oxygen, from per 
manganato of potassium, when introduced into the 
discharge tube, gave a different light of yellow colour 
with a different and much fainter band spectrum 
which, however, very soon merged into that of the 
self generated gas and took on its white colour 
The explanation was found by applying a tuft of 
cotton wool soaked m liquid air to the tip of the dis 
charge tube, when the white light disappeared and 
was replaced by tho yellow oxygen light, the mono 
meter showing a progressive fall of pressure On re 
moving the hquid air the beautiful snow white light 
reap)>oared and tho pressure rose, but only by about 
two thirds of the previous reiluction This proves 
that the oxygen, under tho action of the oscillations, 
IS more or less completely transformed into ozone, 
which gas 18 condensed at - 11)0°, tho vapour pressure 
being at that temperature only a few thousandths of a 
milhmetre of mercury The spec triim from the white 
light of the self generated gas, which is identical 
with that from the ozonised oxygen, must therefore 
represent tho band spectrum of ozone with a few 
sharp linos from elementary oxygen supenmposed 
By means of a larger quartz spectrograph this band 
spectrum has now been resolved into characteristic 
groups of lines, which are at present being examined 
The fluorescent and chemical effects of the ‘ active ’ 
radiation assumed to exist within the disoharge tube 
will bo further stiidieil 

This method of excitation seems to be particularly 
adapted for tho study of band spectra, whereas for tho 
purpose mentioned at the begmmng of this letter, the 
ste^y production of oxygon within the discharge tube 
remains a sonous complication Possibly this effect 
may bo a contributory cause of the softening of deep- 
therapy ROntgen tubes and of transmission valves 
Hans Petteesbon 

Lunds hysiska Institution, 

January 


Solutions and Heat Engines 
In Dr Holinyard’s infonned and charming review, 
uniier the title “ The Theory of Atoms,” m Natubh 
of heb 16, the statement is made that Hellas be 

n athed to civilisation the priceless gift of logical 
uction but lacked tho spirit of modem science 
“ Everything,” said Thales, " is full of gods ” 

The motive power of modem experimental science, 
without doubt, 18 a certain spint but so highly dilutecl 
that it is not easily discern^ the atmosphere is so 
befogged with gods The Jesuitical notice, following 
Dr Holmyard’s, by an emonjrmous reviewer of Dr 
Haldane’s book on “ Gases and Liquids,” is an 
exemplification of this thesis A certain school has 
long elected to worship van ’t Hoff — nothing that is 
said will lead its members to examme the premises 
of their deity’s osmotic doctrine (h3rpotheei8) Being 
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disputed, it cannot be called a theory The reviewer 
altogether disiegards Dr Haldane’s contention that 
the solvent has been neglected and only the solute 
considered Van’t Hoff never thought in teinis of 
water his was a jiiirely thermodynamic mind The 
hypothesis inherently unintelligible The late 
Prof hitzGerald said so long ago Ihero is no pioof 
of bombardment by the solute molecules , the tend 
ency is more and moie to admit that the solute 
molecules, whatever their form, are anchored to the 
solvent scarcely a preparation for ballistio exercise 
Whence does the bombardment come m the Perrin 
experiment, in which only water and very minute 
resinous particles are in interaction ? 

Worship IS part of our nature a faith once imposed 
IS all hut fixecl wo scarcely o\ er ask ourselves whether 
the gods hold up to us be false or not Hellas may 
have bequeathed to us the gift of lomcal deduction — 
it in no way follows that wo have learnt to use the 
gift However much of so called science there may 
be in us, it is rarely in us to be siientific The mam 
<liffioulty in dealing with problems of solutions comes 
from the tendency to take mathematical expressions 
too seriously and absolutely and greatly to overrate 
their value to treat them as if they had a sacred 
meaning rather than as devices for wrapping up and 
obscuring moaning We need to get rid of gods and 
to put more of the holy ghost into our musings, so 
that they be made with method I agree with Dr 
Haldane that in this matter of osmotic pressure we 
have but “ engaged m idolatrous worsnip of un 
understood eij nations ” In any case, the discussion 
of such problems should be oiien, not anonymous 
anonymous attack should not be peimissible in our 
society Henry E Armstbono 

May I impure from Piof Armstrong whether it is 
josuitiial to ask Dr Haldane to consider what the 
effect of the bombardment of the solute molecules will 
be even if I hope that his answer may, after all, be 
favourable to van’t Hoff ? Moreover, as Prof Aim 
strong wishes to enter the arena, may I ask him also 
to consider the same ijuestion ? That there is bom 
hardment is not a subject for question unless we are 
prepared to give up the dynamical theory of matter 
Prof Armstrong asks, somewhat scejiticaliy, whence 
the bombardment comes m the Perrm experiment 
Surely what Perrin achieved was to show mstbly that 
the dynamical theoiy is true The particles are in 
rapid motion, and are freijuently colliding and each 
collision produces its exjiected dynanucal effect That 
there is bombardment is not merely a happy hypo 
thesis , it is an observed fact It cannot be explained 
away by the assertion that it is ‘ unintelligible ’ 

Prof Armstrong, however, in spite of the evidence 
of his senses — for I presume he has seen Brownian 
motion, though perhaps he has not himself expon 
mented with it quantitatively — wishes to ignore its 
effect, and suggests instead that the solute molecules 
are anchored to the solvent I challenge him to show 
how a pressure can arise from such attachments He 
must bear in mind that when there is eqmlibniim 
between the liquids on the two sides of an osmotic 
membrane, the solution is at a higher external pressure 
<that IS the fact which is directly observed), and that 
attractions between molecules always act to reduce 
the external pressure 

Physical chemists do not ignore the solvent It 
assists m certain oases to break up the solute molecules , 
and especially in strong solutions it has a great 
modifying inffuence, so that a simple ‘ gas ’ oaloulation 
18 quite insuilloiont We need not be 8urp^^8ed at this, 
because sirmlar modifications are produoM m gases 
at high pressure 
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Prof Armstrong holds strong beliefs on those quos 
tions I uige liim to put tliem into logical form so 
that otheis may bo led into the right jiath Those 
of us who have read Ins papers hnd no rational theory 
there fioin whicli osmotic piossiiro can be c ah ulated 
Ho must remember, however, that forces do not arise 
out of nothing like gods of ancient mythology I^t 
him not be afraid of an equation which, after all, is 
only a somewhat f onileiissd form m which the quanti 
tative results of our thinking <an be expressed It, 
of coui-se, nie<l net be ‘ idolatrously worshqiped ’ , 
and indeed, it may bo disiicnseil with, though the 
alternative methods of description arc not so com 
jiendious Above all, let him learn that assertion, 
oven when stiong is no adequate substitute for proof 

Again 1 ask Prof Armstiong to join Dr Haldane 
and < onsider the cjiinstion as to what the effect of the 
known bombardment of the solute molei ules will be 
when a sorni permeable membrane is piovidod through 
which the solvent can flow if it is induced to do so 
The Kevikwer 

Diffuse Bands and Predissociatlon of Iodine 
Monochloride 

The absorjition siiectmm of iodine monochlonde 
consists of a group of bands (gionp Cl*) with an upper 
convergence limit at about 17430 cm * corresponding 
to the dissociation of ICl into a normal iodine atom 
and a chlorine atom m the slate There is also 
another group (group I*) of which only two members 
(I7440(m 'and 17670 cm ') were observed by Gibson 
and Rainspergor Seveial further members of this 
group have since been observed ((tibson unpublished 
moasuroments) These are visible in the region between 
the eonvergenc© and the ahsoiption maximum of the 
continuum of group f 1* 

Wo have strong evidence that the convoigonco 
limit of gioup 1* corresponds to dissociation of iodine 
monochlonde into noimal chlorine and excited iodine 
atoms A second continuum farther in the ultra 
violet has also been obseivod and jnobably curre 
sponds to this same process 'I he band 17440 cm ' of 
group 1* shows the tine structure clearly The rota 
tion lines are sharji near the hcml, hut show a marked 
increase inwidth for large rotational qiiantimmumbers 
Iho next following bands of this group are diffuse and 
fade out in the region of continuous ahsomtion of 
group Cl* It Booms very likely that this effect is of 
the same nature as that discoveied by Henri and 
termed prodissociation The place at which the 
widening of the rotation linos begins in the band 
17440 cm corresponds within experimental error to 
the convergence limit of group t’l* Tins suggests 
strongly that intorac,tioa betwee n the Cl* continuum 
and the discrete states of group 1* is resjionsible for 
the diffusencHH 

A similar assumption has been made by Wentzel to 
Mcount for the diffuBeness of the lines conosponding 
to the higher terms of the p' series of Ca, and by 
Bonhoffor and Farkas and by Kronig to account for 
diffuse band spectra Kronig has shown that under 
favourable conchtions the life penocl of a discrete stole 
may bo so shortened by the presence of a continuum 
that it becomes less than the jienod of rotation, m 
which case diffusenoss may be expected Calculations 
were made hy us using perturbations of the type con 
sidered by Kronig, which anse from the terms in the 
wave ccquation neglected m the separation of eleotronio 
and nuclear CO ordinates (see Z Phyaik,b0,341 , 1928) 
A formula has been obtained (to be jiublished sliortly 
by Bice) which permits a direct quantitative oaloula 
tion of the widtn of the rotation lines when the per- 
turbation matnoes are known 
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Kronig arnvoa at two rosulta foi the perturbations 
aciording as the quantum numborn which determines 
tlie angular moinentiiin of the electrons about the 
nuclear axis changes by j. 1 or remains constant in the 
radiationless transition In the first case the width of 
the rotation hue varies with the square of the qiian 
tuni number^, whii h determines the total angular 
mornentiini In the second case the width of the lino 
IS independent oij Kronig has made rough estimates 
of the orders of magnitude of tlie }>ertiirbations Using 
his estimates we cannot account for the observetl 
width of the lines of higher rotational quantum niirn 
hei unless we take the lust case in which ii changes by 
± 1 and the width is therefore proportional to j* We 
liave reason to believe, liowever, that n has the same 
value for group Cl* as for group 1* 

It 18 [sjssihle, however to account for the magnitude 
of the effect, even in this case, if we take into account 
the fatt that the eigenfunctions arc oscillating func 
tions of the t o onlinates We have made i ah illations, 
using Kionig’s estimate for the electronic eigonfimc 
tions and making very reasonable assiunptions as to 
the nature of the vibrational eigenfunctions of the two 
states The vibrational eigenfunctions aie approxi 
mately sine curves It is entirely consistent with what 
wo know of tlie energy and moment of inertia of the 
molecule in its two states to suppose that the eigen 
functions have nearly the same wave length and such 
a phase relationship as to proiliice a large effect The 
raleulations show that perturbations of the type con 
siclered by Kronig are then sufficient to account for 
the observed widths Tlie effe< t would be still further 
enhanced if the electronic eigenfunctions of the two 
states should coincide m a similai manner, in which 
0080 a loss complete coincidence for the vibrational 
eigenfunctions would bo sufficient to leproduce the 
expenmontal values 


University of California 
Berkeley, Calif 

O K Ricr 

(National Research Fellow) 
California Institute of Technology, 

Pasadena, Calif 


Effect of Parathyroid Hormone on the 
Structure of Bone 

In the current issue of the Journal of Experimental 
Medicine {January 1929), Bauer, Aub, and Albright 
have reported that the administration of the para 
thyroid hoi mono (Parathormone, Eh Lilly), to rabbits 
over a pericxl of 91 days m doses up to 8 units per 
diem results in a depletion of the trabeculio of bone, 
without gross changes m the cortex The X ray plates 
showed that the bones contained less calc lum than 
those of control animals belonging to the same litter, 
whilst the hlocKl calcium increased to about 16 mgm 
per I ent os compared with a normal value of 10 nigm 
jiei cent In similar exi>erimetit8 with young rats 
the administration of jiarathoimono did not give a 
similar result but rathei increased the number of 
trabociilie ami the density of the bones, whilst the 
blood calcium did not differ appreciably from that 
of untreated animals under similar conditions With 
oats the results were entirely negative 

All these ex|)eiimeiits were earned out with a diet 
rich in calcium 

It hM for some time been recognised that the 
diseases osteitis fibrosa and osteomalacia are not 
infrequently associated with tumours or liyperplasias 
of the parathyroid glands h or c xarnple, parathyroid 
adenomata were found m the cose of osteitis fiorosa 
ll^onbed in great detail by Dawson and Struthers 

No 3097, VoL 123 1 


(1923) in a coimnunication from this laboratory In 
another case of the same disease also associated with 
parathyroid adenomata, more recently investigated 
from the biochemical jioint of view by one of us 
(C (! L ), a very marked hyjiercalciemia (17 mgm 
per 100 c c ) was found, together with a negative 
c alciuni balance (see Lanihie, Zfrif Med Jour 1927) 
It appeared possible that in tht'se cases the primary 
disturbance was the existence of the parathyroid 
timioiii roHultiiig III an excess prociuction of the 
hormone ovei a long peiioil This would cause the 
hjpcicaha-inia, the negative calcium balance, and, 
preKuinably, the removal of calcium from the bones 
In ordei to test this hypothesis it was thought 
desirable to cany out exjvei iments to ascertain what 
IS in fact the effect of luolongod ailmmistration of 
parathyroid hoimono upon the stiucturG or bones 
In preliminary expeiimeuts carried out with young 
glowing rats, kept on an ordinarj diet in which two 
were uses! as controls and two weie given 10 unita 
each of paiathoirnoiie per diem foi 21 days, it was 
found oil histological examination of the bones, that 
them was maiked thinning of the tiabeoulao in all the 
bones examined, esiiecially the femoia and vertebra) 
In one of the two tieated animals i hanges wero also 


to fracluie than did normal ones, and when ground 
lip showod themselves to he moio fibrous in texture 
On chemical analysis it was found that the bones of 
the treated animals gave rise to less ash on ignition, 
but that the |vercontcvgc of calciimi in the whole bonoa 
was not signihcnntly altered It aiipears, therefore, 
that the inoiganic ash from the tieated animals 
ictnally contained more < ah iiim than that of the 
untreated This lattei finding is (uizrlmg, but may 
indicate a c liango in the form in which i alciuni exists 
III the bones of the treated aniinals 
Ihese results confirm the positive findings of Bauer 
All!) and Albright as to the effee t of parathyroid 
hormone upon the stiucture of bone, and it is hoped 
that by fuithci extiei iments on these lines light may 
be thrown upon the jiathogencsis of osteitis fibrosa, 
osteomalacia, and other bone dystrophies 

Boni-r Aub and Albtlglit (1029) Jour Frprr Mfd W 145 
Dawaon and stnitlKrii fdxii JUtd Jour 90 No 10 ill 

Ca.nbk C O (19d7) £r,t Med Jour JI (Oi-f ) 7S5 


(’ 0 Lambie 
W O Kkrmack 
W F Harvkv 


Research Laboiatory, 

Royal tollege of Fhysicians, 
2 Forrest Road, 

Edinburgh, Feb 1 3 


Spiral Markings on Carborundum Crystals 
In the course of another investigation, we have had 
occasion to examine crystals of carborundum under 
the microscojK These crystals were of very daik 
purplish coloui with often a greenish sheen Pure 
carborundum is said to show little colour, and the deep 
colour of the crystals of commerce is attnbutocl to a 
minute quantity ot free carbon, which doubtless tends 
to distort the lattice f ertam of our crystals ex- 
hibited, on then smooth hexagonal, basal pinakoid, 
surfaces, stnations formed of numerous curvtxl parallel 
lines, some thirty or forty microns apart, and roughly 
ec|uidiHtant Such stnations have been mention^ m 
the literature We were fortunate in finding a crystal 
face which showed that these markings may form a 
rather perfect spiral A photomicrograph of this is 
reproduced as Fig 1 
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It will be seen that wo are liere in }H>H8e<48ion of a 
very clearly defineii fact Very often in science our 
theones aie sulliciently clear, while the facts are much 
less so Ihe opposite IS here tiue 

Three ciystallme modifications of carborundum 
have been described all of hexagonal svnimetiy , and 
stnation by straight paiallel lines oceuiw and calls for 
no comment bpiial forms are very imionunun in 
inanimate Nature, but may peihaps occui when two 
tyfies of crystal an hitexture alternate That tho ob 
«ei ved spiialis related to the underlying liexagonal, oi 
di trigonal, structure may be seen fiom (ho slight 
flattening of the cuivatiiies at azimuths 60 apart 
i urtliermore the markings on diffeient crystals have 
an obvious i elation to the inaiginsof tho crystals when 
these are visible It may bo ti uo that some eaiboi im 
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<lutti 1 lystals have a tliin suifacc coating of silica , but 
liMliofliioi K IK id does not ttffci t tho iiiai kings w( have ' 
<ibs( r\ I (1 I 

Not all hpociriiens of i at boriindiim exhibit siith 
■st Mat ion This we have ourselves notofl while Negri 
who states that ho ixamiiitd thousands of carbo 
iiindtiiiM lystalswith a hand lens and nieasurcd about 
one luindrtxl on tho goniomeb r, makes no mention of 
smtrtfe markings 

At Its bioadost poitums tho ‘line that toims tho 
simal can mtei preling mcielv m teimsof appeaiancis 
b< analvsixl into thioo lines two marginal about mix oi 
seven micions ajiart (whieh may be the margins of a 
shallow channel or trough) and a tliiid, botwci n tin m 
about two microns fi-oin the inside line The outside 
lint IS 111 paits of its length fiingcsl by outgoing ex 
tiesiincoH wliith may bo of the same nature as tho 
minute lo/cngo sha[ieil ciystals which the photo 
micrograph shows lying m parallel orientations bO® 
apart 

Before venturing to put forward a too imagiimtivo 
hypothesis wo should bo glad to leain what others 
suggest m Intel protation of this imiiMual phenonii non 
Alan W C Menzils 

C \ iSLOAT 

Princeton, N J 

Polarisation of Compton Scattering according to 
Dirac’s New Relativistic Dynamics 

In a letter to Naturf of Dec 1, 1928 (vol 122, 
P 841), I gave a foinuilu foi the intensity of tho 
radiation siattered at nght angles first by one and 
then by a second elet tron In this fomiula, un 
fortunately, no accoimt won taken of tho (bongo of 
Iret(uencv of the ladiation dunng tho first scattering 
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When this mistake, which has Vieen kindly |)ointed 
out to mo by Mr Chr Moller, is corrected, tho formula 
m the letter roforrexi to is replaced by 

j _Z«_ ( .fl o«(2 + 4a I- 3a») ■) 

2w*cVV'* 0 + 2^)» I""' 2(1 1 a)i( I -h 2a)/ 

Owing to this the eomnanson of the theory with 
tho measuiemonts ol bukirsky comes out somewhat 
differently Thus for =- 0“ the intensity is 6 3 pel 
cent instead of 6 5 pei lent of the mlensitv at fl()“, 
when the wavelength is assumed to be 0 085 A 
and agieecricnt with I iikirsky’s lesult would he 
obtained with a wave length of 0 13 A instead of 
0 14 A Y Nisuina 

Institute of Physical and ( hemieal Research, 
Hongo Tokyo 


The Language of Science 
It has been said yit oiii e again (Nathkf lob 2 
p Ibl) that 1 and I me not always 2 With gnat 
rcis[iO(t toiSii Oliver Lodge 1 would suggest that tliero 
IS hue some ((infusion if not of thought, at least of 
language In the coinriion use of our language when 
wesav I and 1 make 2 wc imply that eadi unit suffeix 
no ( hange iti heiiig addisl to in latliei ossnciatod with 
thcothir Ihousiial that is not the sfiu lal jihysical 
oi (Imnical oi hiological mean mg of 1 and I is 1 + 1, 
where i stands for “nssoeintod with, hut inyolving 
no (hange in eitlioi ' Thus 1 (aiiple oi men in y 
globule 01 ainioha) and 1 (apple oi me n iiry globule or 
aino ha) always make 2 (apfiles oi meiLUi y globules or 
amo bn ) Winn liowtMi in the pliiasi 1 I 1, the 
symbol + is distinctly (1( hni d to mean (1) loacts 
lihvsically with or (2) leaels ehcunically with, oi (3) 
i(<n( ts hiologicalK w ith tho ii'siilt as t xp< runt e sltows 
need not be 2 Horoxamiili 1 i 1 - 1 when + means 
(1) and tho units ate inoiuiiv globules 1+1-4 

whin + means (3) and the units arc ivinu ha In each 

of th( so oaros a clianf/i has taken )ilace not a mental 
or an antlimetical addition 

To express any such thuiigo by say mg simply 1 and 1 
are 5 IS to misuse (till language lo go fui tliei , and say 
1 and I aio 2 and sometimes 5, is to confuse both 
thought and language (ihoRi > Hope 

221 Dalkeith Road, bdiiibmgli 


Hamilton’s Contributions to Geometrical Optics 
Wi' are at (msent engagesi in pn paring toi the 
Royal Irish Aiadutiv thi tiist yoliimo of a eolleitcsl 
(dition of tho mntlK malK 111 papeis of hn William 
Royvaii Humiitori Ibis yolumc is lo contmii 
Hamilton s contiihutions to gi oini tiiial oiitiis 

If any leadrrs ot Nvtukv should liappm to bo iii 
]ioss(ssion of any inalhematKid miiniisciipts written 
by HamiUoii wo would lx glud il tiny would com 
mmiKate with one, of us 

\ W CoNyvAV 

LTuv( iMity t'olUge Dublin 

I J SyNi F 

I unity Colltge Dublin 
J'cb 18 


Erratum In I od^e’s “ Energy ’’ 

On page 06 of numerous early copies of mj little 
sixpenny book on ‘ b nergy,” published by Mt ssrs 
Frnost lleim, Lt<l , there is an eiioneous lefeienoe to 
pag( 01, instead of to page 44 Mv object in making 
this reference was to call special attention to the 
apparently inystonous formula ipq - tqp ^hjir, wluch 
I anticipate will loom large in the physios of tho future 
Oliver Lodoe 



360 


NATURE 


[Mabch 9, 1929 


Aspects of Fossil Botany 
By Dr D H Scott, F R S 
II Early Floras 


D r church has reminded us that “ the 
Begmnuigs of Botany aro m the Sea ” 
This 18 undoubtedly true, whether we accept his 
hypothesis of a universal ocean, or hold that the 
surface of the cooling earth was so corrugated that 
seas and continents co existed from the first The 
Plankton stage , of inicroscopie, free swimming 
organisms, postulated by Dr Church, has left no 
trace m the rocks Wo have, however, abundant 
evidence of the early presence of marine plants 
Ajiart fiom some disputable (^amhrian records, we 
have numerous well preserved seaweeds from the 
Ordovician onwards It is, of course, mainly 
calcareous Alg» which have lent thomscUes to 
fossihsation The verticillate Siphonese, above 
all, form a fine evolutionary senes, admirably 
investigated by Ur Julius Pia, of Vienna Their 
interest has jicrhaps scarcely been sufficiently 
recognised by botanists, though among geologists 
Prof Garwood has emphasised the importance of cal 
careous Alg® as rock builders The Siphone®, how 
ever, form a lino of their own, without any relation 
to the land flora with which we are now concerned 
At some unknown penod the transmigration to 
dry land took place If we accept the theory of 
continents and oceans as equally ancient, it is quite 
probable that there may have been successive 
transmigrations As we shall see, highly organised 
land plants occur about contemporaneously with 
apparently pnmitive typis Dr Bidder, m his 
address to Section D (Zoology) of the Bntish 
Association in 1927, pointed out the probability 
of the early appearance of land organisms He 
regarded the occurrence of extensive beds of 
graphite in pro Cambrian rocks as evidence of an 
abundant vegetation in land locked waters, with 
every opportumty of migration on to the neigh 
bounng shores Thus a land vegetation may have 
made an early start, and some of the descendants 
may have persisted among later floras It is 
suggestt'd that Hugh Mdler’s ‘ cone bearing tree ’ 
of the Middle Devonian may have lieen such a 
survival To quote Dr Bidder’s words “ There 
mav be a class or classes of terrestrial aramals or 
plants which have breathed air two or three times 
as long as those w Inch left the sen in the Devoman ” 
Wo have, however, as yet no perfectly trust 
worthy record of land plants earher than the Lower 
Devonian First of all there is the classical, but 
once disputed, Psilophyton of Dawson, with its 
rhizome, forked aenal stems, beanng thorns but 
no leaves, and largo terminal ^rangia There 
seems to be little doubt that Dawson’s descrip 
tion was essentially correct The contemporary 
Arthrostigma was hko a larger Psilophyton 
The oldest known land plant with well preserved 
structure is Goaahngia brecomnsis, recently dis 
covered by Dr Heard m the Lower Devonian of 
South Wales In habit this was something like 
Psilophyton , the branches, as in that genus, hail 
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circinate tips It is a curious fact that circmate 
venation, often found in these early plants, is 
older than the frond itself, for it occurs on thalloid 
branches not yet differentiated as leaves Oosshngia 
had a well developed vascular cylinder, considerably 
larger than in the somewhat later Rhymaceae 
The wood was evidently developed eentnpetally, 
contrary, ns it appears, to the direction in the 
family just mentioned Stomata were detected!, 
as m the contemporary Psilophyton, in which 
Mr W N Edwards demonstrated them very 
clearly The gnat antiquity of the topical stoma 
18 interesting but not surprising, for we know that 
this organ is common to Bryophytes and vascular 
plants Gosshngia also posscsswl tirmmal bodies 
which are interpreted as sjiorangia 

It 18 unneiessary to recapitulate the characters 
of th< Middle Old Red Sandstone R)i>niaceie, now 
familiar to botanists A word may lie said as to 
their relation to the Bryophytes, as indicated 
chiefly in the somewhat Sphagnum like sporogonium 
of Homea and Halle’s Sporogonites Dr Church 
has gone so far as to say that ‘ Phynta and Homea 
between them present all the characters deduced 
as significant for early Brjophyta”, and Prof 
Bower, with more caution, maintains that ‘‘ the 
new facts are thus seen to link the Brj'ophytes 
and the Ptendophytes more closely together than 
ever before ” Wo may accept this latter state ment, 
and then the question arises whethe r these supposed 
Devonian intermediates were on the up grade or 
the down grade Were they on the way to become 
full blown Ptendophytes, or in course of n duction 
to a moss like level ? Here wc will only recall 
Haberlandt’s ojiinion that the mosses w ere reduced 
forms At that time one asked But reduced from 
uhafi Possibly the Khjniacea? may suggest an 
answer 

The late Dr Arber, at a time when only Bhynta- 
was known, took a different view, for ho thought 
that this genus represented “ a now obsolete race 
of Thallophvta ’ He was so far justified that the^ 
Khyniacea* in their external morphology are no 
more complex than some purely thalloid seaweeds^ 
such as Polyvles or Pycnophyevs It is an interest 
iiig question whether any of the other early fossils 
suggest an algal connexion llickhngia of Middle, 
and Zosterophyllum of Lower Old Red Sandstone 
age, both have a somewhat alga hke habit, and 
yet were probably (certainly in the latter case) 
vascular plants Pseudosporochnus (Middle De- 
vonian), the largest of all these plants, probably 
10 ft high, with a bulbous base, thick stem and 
numerous fine branches, has all the appearance 
of a big seaweed, but this too was a vascular 
plant Farrstia furcata, an Upper Devonian fossil, 
though fragmentary, combines algal structure with 
the spores and cuticle of a land plant As Kidston 
and Lang say, it “ almost serves to break down 
any sharp distinction lie tween Alg® and the> 
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simplest Ptendophyta ” MvUena (formerly Pttfo- 
phyton), on the other hand, “ appears to approach, 
without reaching, the more definitely fern like 
forms that come into evidence m the Upper 
Devonian ” (Lang) 

We may now leave these simpler types and pass 
on to defimteW leafy plants, such as the genus 
Asteroxylon The Rhyme species, A Macktei, is 
now well known It will be remembered that the 
connexion of the associated sporangia and spor 
angiophores with the plant has never been proved 
The German species, A elherfeldenae, of perhaps 
somewhat later age, servos to remove any doubt, 
for the plant boro, towards the summit, naked 
branches, resembling the Rhyme sporangiophorcs, 
and m two oases sporangia were found upon them 
Krdusel and Weyland’s species combined the 
external features of the form genera Thursaphyton, 
Psilophyton, and Hosiimella It differs in definite 
respects from A Mackiei, notably in the apparent 
presence of a pith in the stele of the mam axis 
Thus Asteroxylon appears really to present the 
extraordinary combination of characters attributed 
to it by Kidston and I^ang — the anatomy and 
vegetative habit of a LycojXKl, with a reproductive 
apparatus suggesting that of some of the Car 
bomferous ferns Another early plant, looking 
like a Lvcopod, is Prololepulodendron, only known 
bv its external features 

Among Krdusel and Wevland s discoveries at 
Elbcrfeld, m the Up^ier Middle Devonian, are the 
two oldest known Articulatso, Hyenxa and CaUimo 
phyton The most interesting point is the fructihca 
tion, which in each case consists of a lax cone, 
bearing no bracts, but only sporangiophorcs, which 
are forked and support ixmdulous sporangia The 
absence of bracts in those ‘ Protoarticulate ’ 
supports the view of Lady Isabel Browne that these 
sterile organs wore a later intercalation in the 
Calamarian cone 

The vanety of Early Devonian plants was 
naturally far greater than the few better known 
types here mentioned would indicate For example. 
Prof Lang, in his assiduous investigation of the 
Old Red Sandstone flora of Scotland, found eight 
different kinds of spore in the hsh beds of Cromarty 
They run up to 400/i in diameter, and some may 
thus have been megasiiores One type has been 
identified by Kriliisel and Weyland with the siMires 
of the Elberfeld tree fern Aneurophyton germanirum 

Aneurophyton was a tree fern in habit, but its 
affinities are quite uncertain All parts of the 
plant are known stem, root, fronds, and, to a 
Certain extent, the fructification There was much 
secondary wood, resembhng that of Pateeapitys 
Millen Quite recently the primary wood has 
lieen discovered It was solid and throe lobed in 
transverse section, recalling that of the Lower 
(’arbomferous genus Stenomyelon It is a remark 
able fact that all parts of the frond show stein 
structure Only the ultimate leaflets are regarded 
as truly foliar , they have no vascular strand at 
all — hence the generic name The sporangia are 
homo in clusters on special leaflets The plant 
bears a general resemblance to Eospermatopteru, 
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but there is no evidence of seeds Palaeopitya 
Millen (Middle Old Red of Cromarty), as just 
mentioned, has somewhat similar wood structure 
to that of Aneurophyton, but nothing is known of 
Its habit The structure, while not that of a typical 
Oymnosperm, is more like a Gymnosperm than 
anything else, and to that extent may justify the 
discoverer’s bold description of it (in 1847) as a 
“ cone bearing tree ” At any rate it is a highly 
organised plant to find at so low a horizon 

Returning to the Elberfeld records, we must note 
the remarkable discovery of a Muldlo Devonian 
Cladoxylon{G scopanum), the oldest species known, 
and the only one m wJiich the external habit and 
something of the fructification are shown The 
complex anatomy is exactly that of the well 
known spocits first described bv Unger in 1856 
The leaves are numerous, small, forkoil apjiendages, 
very different from the largo fronds which, on 
anatoniieal evidenet', appear to have characterised 
the Thunngiau Cladoxylons It has been suggested 
by Dr Hirmcr that the genus (following the 
analogy of Asteroxylon) possessed loaves of two 
categories, the small appendages of the Elberfeld 
siiecies representing Lygnurs ‘ phylloids,’ while 
the massive fronds of the later forms were true 
leaves derived from modified branch systems The 
sporangia of C ncoparvum wens borne on the 
margins of lobed outgrowths, differing in shajic 
from the vegetative foliage Nothing was found 
to support the hypothesis that CUuloxyUm belonged 
to the Ptcj-idosporins 

We have, m fact, ajiart from Eospermatoplens, 
no direi t evidence for the occurrence of si oil plants 
m D< voman times The leave s of the genus 
Psygmophyllum, which goes back at least to the 
Middle Devonian, are soinewliat like those of the 
Maidenhair tree, and appear to have belonged to 
woolly plants One may imagine that we have in 
them an early race of Gyrnnosperms, but habit 
IS notoriously deceptive A fossil found in tho 
Middle Old Red Sandstone of both Orkney and 
Caithness, named Ilottimella racemosa by I^ang, 
bears lateral bodies whicfi may be either sporangia 
or seeds , no sport s could be obtaineil from them, 
but neither is there any evidence of seed nature 

We now come to Eospermatopteni, the tree of 
the fossil forest of (Jilboa in the State of New York 
A groat flood on the Schohano Creek exposed five 
stumps m 1869 They were referred to Sir William 
Dawson, who nameil them as two species, Psarontus 
ermnus and P textihs It turneil out to lie true 
that the plants were n ally tree fi riis in habit 
In recent years further exposures have revealed 
hundreds of stumps scattered over a distnct 
1 J miles in length, and occurring at three different 
levels Tho stumps attain a diameter of 3 feet or 
more Portions of the stem and large compound 
fronds of the plants are associated with the 
rooted stumps ,Seeds wore first detected by Dr 
Ruodemann in 1 920 There are miraorous specimens 
associated with fragments of tho fronds They 
were investigated by Miss Goldnng, who has 
published full and excellent descriptions , to her 
the name Eospermatoplens is due The seeds are 
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borne, often m pairs, on stalks , they are about 
6 6 mm long by 3 mm broad, and are described 
as cupulate They appear to be perfectly clear 
seeds, so far as impressions can show Male 
organs, rather large termmal discs, with apparent 
impressions of sporanjna on the lower surface, have 
also been observed This, then, is the oldest seed 
plant known, for the age is undoubtedly no later 
than Upper Devonian 

We ina> now briefly review the results of our 
rapid survey Recent research has revealed, in 
the Early Devonian vascular plants far simpler 
in structure than any known before We can no 
longer ngard these simpler types as reduced, for 
there are too many of them With those primitive 


forms, however, much more advanced types are 
associated, possibly, as Dr Bidder suggests, the 
survivors of an earlier land flora 

liignier’s theory of the double origin of the leaf, 
from omirgoncos forming ‘ phylloids,’ on one hand, 
and from thallus branches forming true leaves, on 
the other, seems to find strong confirmation from 
the early flora, as, for example, in A sleroxylon In 
many coses the circulate tips of thalloid branches 
clearly indicate uicipient fronds 

On the whole, the data now available favour 
the rise of the land flora from a well developed 
thalloid stock of marine origin, which branched 
out into the two mam Archegoniate lines, the 
mosses and thi f« rns 


The Progress of Marine Propulsion 

By Enginier Captain Euoar (' Smith OBE BN 


N KV KR since Fulton launthed the Chrmmil or 
Bdl built the Comet has thire at any time 
been a fixed or standard type of machinery for all 
ships Inventions improvcmonts innovations have 
followed in rapid suctcssion, and the history of 
marine i ngineeiuig prisents an tiidkss and lie 
wildermg variety of engines and Isnlers which 
have been adopted one dav, only to be su|xrHt(l«d 
by lietter ones the next With all this change and 
development however designers have never before 
been faeixl with tin problem of ehoosing betwein 
so many rival methods of driving ships as they 
have to day each method of propulsion making 
by its perfoitnautc or ])roimsc some claim to ton 
sideration Modem marine engineering emliraces 
lints scope not only steam boilers and steam engine s, 
but also steam tiirbini s oil engintsof various types, 
and also the use of cleetncitv on an exte nsive scale 
One of the most notable steps m the progress of 
the marine engine was the aeleiption of compemnd 
working associated with the name of John Elder, 
another the ui trod net ion of tin tnple expansion 
engine by Alexander Kirk , aneithe r stage in marine 
propulsion was marked by the applieation of the 
Parsons steam turbine , w hilc to day there is an evtr- 
inereasuig fie 1 1 of ships elriven by Diesel oil engines 
The advance niaele eliirmg the last sixty years will 
be realised by comparing the Ounarei shijis of ISfiP 
with inoelern liners Then no f'unarel ship used 
mare than 10 lb pressure in her boilers the gre>atest 
horse power in any ship was 4200, found in the 
Scotia, while the coal consumption was t lb 
per h p jier hour To day, ships arc running with 
150 4(X) lb jiressure, tlie- total horse power of a 
big Atlantie liner is 70 000 HO 000 , while in the 
most nioeiern steam machinery less than | lb of oil 
per h p per hour is usoel At one time, f Jrt at Britain 
built 80 jicr cent of the steamships of the world 
Owing to various causes, one of whuh is the nse 
of great shipbuileling yarels abroad, this projmrtion 
has fallen consielerably , yet the volume of con 
striiction and marine eiigine*enng re mams very 
large, and there is no slackening of the e ffort to 
mamtain our position For a long period marine 
engineering was largely a matter of expenence and 
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rule of thumb but to elay it is not only mflueiiciel 
at every stage by seientifie re se arch, but sometunes 
very ceistly large scale experiments arc niaele and 
the industry is reach to try out any new system 
which offers leasonablc expectation of success 
V^rv gnat popular interest was taken formerly in 
the leeorels of the ships of the Atlantic ferry,’ the 
blue iibnnelof which has now been held foi twenty 
two years by the famous Mauretania During 
the eoniing Huninicr tlic new (lerman tiirbmc 
driven liners Eurojia and Bremen are due for com 
jiletion, ami it may lx that for a time the Atlantic 
reeord will pass to (lermanv as it did some thirty 
years ago 

Apart from the now maeluner\ for very large 
anel fast shijis however there arc many dtveloji 
nients taking plaee, and a few particulars of 
recent marine practice niav be of value to those 
who though not directly associated with marme 
engiiioe ring may nevertheless lie cngagcHl in the 
study of some of the numerous problems which 
are ceuineeteMl with it Marine enguitcring to day 
owes very nuuli to the luatheniatLcian, the chemist, 
the physicist and the me talliirgist 

(bnhiiiiig this article to recent steam ])ractice , 
it IS proposed to give a few notes on up to date 
bode r work and then refei to some recent improve 
meiits in reciprocating engines, stc-am turbines, 
and electne transmission gear At first simply 
great sepiart or oblong boxes with internal flues or 
with banks of tubes in place of flues, sixty years 
eigo the box boilers gave way to the pyliudrical or 
.Scotch boilers, and these have Ixxn used until 
recently almost without exception in merchant 
ships .Such hollers are suitable for steam pressures 
up to 2(K) lb or even 2i() lb pressure, but with 
still highei pressure a marine engineers have had 
to follow naval engineering practice and use one 
or other of the many types of water tube boilers, 
of which the Babcock and Wilcox and the Yarrow 
are favourite examples 

In the successful working of water tube boilers, 
a supply of pure water free from grease or scale- 
forming substances is an absolute necessity In 
high pressure steam vessels the condenser is 
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still the Aohillet heel of the maohioery, and any 
leakage of the condenser tubes u a source of great 
anxiety Some of the most mteraiting boiler 
installations of recent tunes are seen in the new 
vessels of the Canadian Pacific Railway Company, 
such as the Duchess of Bedford, Duchess of 
and Duchess of York These vessels are driven by 
steam turbmes with single reduction gear Ecu;h ^ 
them has six Yarrow boilers working at 350 370 lb 
r so m with 250° of superheat , and also two 
otoh boilers workmg at 200 lb pressure All the 
steam from the Yarrow boilers and a part of the 
steam from the Scotch boilers passes to the turbines, 
but it IS the latter which supply steam to the 
auxiliary engines Separate condensing and sepa 
rate fe^ systems are used, and by this means 
oil which happens to pass over from the auxiliary 
engines is prevented from entering the Yarrow 
boilers Salt and grease in high pressure boilers 
are things to be avoided at all coats By the use 
of high pressure superheated steam m these 
Canadian Pacific vessels, it is expected to be able 
to reduce the running costs by 20 30 per cent 
While the tummg of the water into steam, and 
the condensation of the steam and its return to 
the boiler as feed water, present the marme engmeer 
with one set of problems involvmg questions such 
as the conduction and transmission of heat, the 
flow of cooling water through tubes and the pre 
vention of deposits and corrosion m condensers 
and boilers, the bummg of the fuel affords ample 
scope for ingenuity and experiment m another 
direction Important mercantile steam vessels, 
like warships, have abandoned coal for oil, but 
now the possibihties of bummg coal in the pulver 
ised state are bemg explored Reference was made 
to this by Su* Eustace D’Eyncourt m his paper on 
“ Fuel for Ships,” read to the Royal Society of 
Arts on Dec 5 of last year 

Pulvensed coal has been used m large boilers 
m some important power stations ashore for some 
time, and now m the American ships Mercer and 
LiTiganand the British ships Stuartstar and HoroUUa, 
various pulvensed coal systems are on trial The 
Mercer was the first ship with pulvensed coal to 
cross the Atlantic, the Stmrtslar is the first Bntish 
ship to be fitted with a pulvensmg plant, and the 
Horotata is the largest ship so fitt^ Many firms 
have earned out experiments, and it is apparently 
only a question of time before the main problems 
of crushmg, pulvensmg, distnbution and bummg 
will have been solved There may possibly be a 
great future for pulvensed coal for ships 

In the propelling machinery itself, many changes 
are being made, ^ with the object of improvmg 
economy and r^ucing runnmg costs The first 
essential for marme machinery is trustworthmess, 
but with present-day manutaoture and design, 
few senous Dreakdowns occur m any of the vanons 
types Triple expansion and quadruple expansion 
enj^es have been fitted for many years and, m 
spite of the progress of the steam turbme and the 
oil engine, me reciprocatmg engme is found m 
more ships than is any other engme In triple 
expansion engmes new valve gears are bemg 
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tried, while a very promising development is the 
fitting of an exhaust steam turbme m senes with 
the reciprocating engine and coupled to the same 
shaft through reduction gearing Suggested by 
Sir Charles Parsons, but mtroduced first m Germany, 
this plan IS known as the Bauer Wach exhaust 
turbme system The Anchor finer Bntannm, a 
vessel of 8464 tons, built two years ago, has just 
had such a turbme fitted to her quadruple expansion 
en^^, resulting m an increase of power with a 
reduction in oil consumption per horse power, and 
other vessels are being similarly altered, among them 
bemg five P and 0 ships miming to Australia via 
the Cape In view of the large number of ships 
with reciprocatmg engmes, it' may be expected 
that exhaust turbmes will bo adopted on a wide 
scale 

Marine engineering has always been influenced 
by contemporary land practice, but up to the 
commg of the steam turbme no power station 
contamed machinery comparable in size to that 
of an Atlantic Imer The steam turbine to some 
extent has reversed that jiosition, but while the 
largest smgle umt turbmes are found m the super 
power houses, practice ashore and afloat tends 
to progress on parallel linos , higher pressures 
and higher temperatures bemg used m both cases 
Then, too, marine steam turbmes to day drive the 

n ieller shaft through reduction gearmg, mstead 
irectly, or alternatively use hydraulic or electric 
transmission The introduction of reduction gear 
mg with pmions and wheels with helical teeth cut 
with extreme accuracy led to a great increase m 
both turbme and propeller efficiency In a pre 
sidential address delivered about two years ago, 
Engmeer Admiral Sir Robert Dixon stated that 
in torpedo boat destroyers the use of gearmg had 
led to an increase m the distance steamed per ton 
of oil of 14 per cent at full speed and 70 per cent 
at oruismg speed With the use of gearing came 
the mtroduction of the single collar thrust block 
invented by Michell of Australia, a solution of a 
difficult problem as complete as it was unexpected 
In the development of the turbme, the gearmg and 
the thrust block are seen many strikuig results of 
the successful application of theoretical investiga 
tions to uigent practical problems of ship pro 
pulsion 

For the transmission of the power of the turbine 
to the propeller shaft, electricity has been used 
extensively m the Umtrxi States Navy, which tried 
out the system first in the collier Ne^une, now the 
aircraft earner Langley This system is also found 
m about thirty ships with a collective horse power 
of 600,000 plymg on the Great Lakes Much 
mterest was created last year by the performances 
of the Amenoan Panama Pacific Liner Caltfornxa, 
with turbo electno machmery, and m view of the 
recent completion of the P and O Viceroy of 
India with turbo electno machmery, comparative 
figures may be of mterest Though tned in an 
experimental launch, the Eleclnc Arc, in 191 1 , and 
m the SB TynemourU m 1912, the electric drive 
has not previously been fitted in any large Bntish 
ship, and the running of Viceroy of India will be 
k2 
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watched by every superintendent engineer The which are electrically driven, there are no fewer 
Ccdifomia is 601 feet long and has a gross tonnage than forty three circuits This notable vessel is 
of more than 20,000 tons Steam is suppRed by advertised to sail on her maiden voyage on Kax 28 
oil fired Babcock and Wilcox boilers at 276 lb It has been announced that the new ‘ Super- 
pressure and 120° F superheat to two turbo Olympic ’ liner building at Belfast for the Wmte 
alternators, each of 8600 s h p ruiming at 2880 Star Lme will also have eleotnc drive, but parti- 
revolutions per minute, which supply current to culars of her machmery have not yet been pub- 
the twm screw propelhng motors runiung at 120 lished 

r p m At full power the vessel has a spe^ of 18 Progress m steam manne machmery has un 
knots, and the consumption of oil on the ^t voyage questionably been stimulated by the growing 
for all purposes was 0 8 lb per h p The Vtceroy of popularity of the motor driven ship with its sur 
Irtdta IS 612 feet long, with a gross tonnage of 10,000 pnsmg economy m fuel For fast ships and war- 
and a displacement of 26,(^ tons In her, six ships, however, the steam turbme is at present 
Yarrow boilers supply steam at 360 lb pressure the only smtable engine, while m other classes of 
to two 9000 k w turbo alternators running at vessels no doubt various types will contmue to 
2700 r p m supplying current to twm screw motors be used accordmg to oiroumstances In Lloyd’s 
runmng at 109 r p m The speed of the ship at Register Book the tonnage of ships above 100 tons 
full sp^ wiU be 18J knots, while with only one moluded amounts to 66,159,413 tons gross, of 
alternator m use a speed of 16J knots will be which 5,432,302 tons are driven by oil engmes, 
obtamed It is stated that the guaranteed con 0,682,063 tons by steam turbines, and 50,045,048 

sumption for propellmg purposes only is 0 0 lb tons by steam reciprocatmg engmes, while of the 

per s h p per hour Besides the mam generators, total tonnage 62 4 per cent bum coal and 37 6 
the Viceroy of Irtdta has four 500 k w auxiliary per cent use oil either under the boilers or m the 
turbo generator sets and two 165 k w oil-dnven engines Some of the steamers fitted for burmng 
sets, while for the pumps, fans, steenng motors, etc , oil can if necessary use coal 

Obituary 

Sm Bbetram WrwDLE, FRS of literary guidebooks, of which “Shakespeare’s 

F IS with deep regret that we record the death of Country ’’ is most likely to be of endurmg value 
Sir Bertram Wmdle, professor of anthropology Wmdle’s mam preoccupation, however, outside 
m St Michael’s College, University of Toronto, his professional studies, was m rehpous questions, 
which took place m Toronto on Feb 14 Bertram and especially the relations of religion and science 
Coghill Alan Wmdle was bom on May 8, 1868, the At the age of twenty five he joined the Roman 
son of the Rev S A Wmdle, vicar of Market Catholic Church, and by far the greater part of his 
Rasen, Lincolnshire He was educated at Kmgs not mconsiderablo hterary output was concerned 

town and Repton schools, and had a distmguisbed with religion “ The Church and Science ’’ was 

career at the University of Dublm, where he gradu awarded the Gunnmg Prize m 1917, and Wmdle 

ated M D and D Sc He was for a time Doan of was honoured for lus wntmgs by two popes , 
the Medical Faculty and professor of anatomy and Pius X made him a kmght of the order of St 
anthropology at the Umversity of Birmingham Gregory, and Pius XI made him an honorary Ph D 
He afterwai^ became professor of archaeology in 

Umversity College, Cork, of which be was appomted News has just reached us of the death on 
president in 1904, holding this office from 1904 Jan 17 at Moscow of Dr G S Zaitzev, director of 
until 1919, when he went to Toronto During his the Turkestan Plant Breedmg Station Begummg 
residence in Ireland ho was extremely active m m 1914, Dr G S Zaitzev devoted himself to 
educational and other affairs, with results that senous and large scale genetic, botamcal and breed 
were not always conducive to his tranquilhty of mg work m cotton, occupying the position of thq 
mmd chief of the Division of Plant Breedmg of the Golod 

In his more stnctly professional studies, Wmdle nostepskay Agricultural Experiment Station until 
attamed considerable enimence His contnbu 1919 In 1919 Dr Zaitzev waus appointed director 
tions to anthropological literature were marked by of the Turkestan Plant Breedmg Station, where 
originality and freshness of view Besides papers he remamed until his death, which has mtermpted 
in scientific journals, he was the author of a manual a hfe full of scientific achievements m our know- 
of surface anatomy, now m its third edition, and lodge of the cotton plant In addition to his work 
of “ The Proportions of the Human Body,” pub- at the Turkestan Plant Breedmg Station, Dr 
lished in 1892 He was, however, almost as widely Zaitzev was engaged in the USSR Institute of 
known os on archaeologist as on anatomist He Apphed Botany (I^mngrad) as cotton specialist, 
published several books on prehistoric archaeology, and m the Central Asia State Umversity (lAshkent) 
of which the best known are Life m Early Britain ” as professor of cotton growing at the Agnoultural 
and “ The Prehistoric Age ” His " Romans m College By the death of Dr Zaitzev, the l^viet 
Bntam ” was of a more popular character and was Umon and the whole world have lost a distinguished 
based on lectures dehvered m Toronto Ho was scientific worker m the field of genetics plant 
elected a fellow of the Royal Society m 1899 The breedmg, whose memory wiU be u>ng preserved and 
breadth of his mterests was also shown m a senes | honour^ 
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Thb following names of soientifio workers and others 
associated with scientific activities appear m the New 
Year’s honours list, which, owing to the illness of 
His Majesty the King, was" not issued imtil Mar 1 
Barona Sir Jesse Boot, for services in the promotion 
of education , Sir Berkeley Moynihan, president of 
the Royal College of Surgeons Kntghta Prof J A. 
Fleming, emeritus professor of electnced engineering, 
Umversity College, London , Mr O A Julius, 
chairman of the Coimoil for Scientific and Industrial 
Research, Commonwealth of Australia , Col T F 
Purves, Engineer in Chief, Post Office , Mr A V 
Roe, for distinguished services to Bntish aviation , 
Sardar Jogendra Smgh, Minister for Agrioulture, 
Punjab , Lee ah Yam, Minister for Forests, Burma , 
Companton of Honour Lady Florence Elizabeth 
Barrett, Dean of the London School of Medicme for 
Women and president of the Medical W’’omen’s 
International Association C B Sir Walter Morley 
Fletcher, secretary of the Medical Research Council , 
Dr G F Hill, Keeper of the Department of Coins 
and Medals, British Museum C M O Mr F C 
Madden, Dean of the Faculty of Medicine, Egyptian 
Uni\ ersity, Cairo K C 1 E Sir Thomas Middleton, 
lately member of the Royal Commission on Agri 
< ulture in India CIE Mr R S hinlow, Director 
(if Agriculture, Bengal Mr N N Gangulee, lately 
member of the Royal Commission on Agriculture in 
India , Mr J A Madan, lately jomt secretary to the 
Koval Comnussion on Agriculture in India , Mr W 
Mayes, Chief Conservator of Forests, Pimjab , Mr 
F W’ H Smith, lately joint secretary to the Royal 
Commission on Agnoulturo in India QBE bir 
William MiiCormick, cliairraan of the Umversity 
Grants Committee and of the Advisory Council of 
the Department of Scientific and Industrial Research 
DBE Prof Anne Louise Mollroy, professor of 
obstetncB and gyneecology, Royal Free Hospital 
School of Medicine for Women, Umversity of London 
C B E Prof Wimfred CuUis, professor of physiology, 
London (Royal Free Hospital) School of Medicme for 
Women , Mr R Hewison, late Director of Agnoulture 
and Forests, Sudan Government , Mr W Nowell, 
Director of the Amam Research Institute, Tanganyika 
Territory QBE Mr G E Hunt, lecturer in 
engmeermg, Gordon College, Khartoum , Mr W A 
Taylor, supermtendmg examiner, Patent Office 
MBS Mr G E Holden, technical adviser to the 
Dyestuffs Advisory Licensing Committee , Mr A J 
W Hornby, agnoultural chemist, Nyasaland Pro 
tectorate 

Wb pubbsh elsewhere in this issue a r^um6 of a 
detailed research on the performance of ammeters and 
voltmeters made by the British Scientific Instrument 
Research Association, of which the director is Sir 
Herbert Jackson The research is of a somewhat 
novel type, but there can be no question about the 
usefulness of this kmd of research to mdustnal 
undertakings, and we hope that it will be widely 
followed The research was initiated by some 
members of the Association, who were naturally dis^ 
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turbed by the (iisparaging remarks made by a few 
station engineers about British switchboard instru 
ments They desired that a critical examination be 
made of the operation, appearance, and permanent 
quahtiee of British and foreign ammeters and volt 
meters for use on switchboards in central electrical 
stations In order to bring the research within 
manageable limits it was restricted m the first place 
to permanent magnet moving coil instruments The 
research was to be impartial and thorough, the best 
foreign and British instruments being obtained from 
well known makers 

Thb results of this investigation of Bntish «uid 
other ammeters and voltmeters are satisfactory from 
the point of view of the Bntish manufacturers 
Naturally there is much in the detailed report which 
18 confidential to members of the Association, but the 
synopsis proves conclusively that their products 
were at least as good as those of their American and 
continental nvals Tlie greatest value of the report, 
however, lies m the onticisms made freely about 
all the instruments and the reasons given why cer 
tarn makes are more desirable than others These 
cnticisms should prove most useful to the designer 
As a rule, design is largely a compromise the better 
the instrument is made m one respect the worse it is 
in another It is largely a balancing of incompati 
bilitios, and the successful maker is the one who 
secures the best balance The nature of the matenals 
used for the mstrumente has been examined, and such 
questions as to the relative merits of aluminium and 
copper wire for use in winding the coils is fully dis 
ous^ To manufacturers this kmd of research is 
of the greatest value, and we congratulate the Associa 
tion on Its report 

Bkffbence is mode in the Times of Mar 2 to a 
bienmal fibre plant to which the name ‘ Brotex ’ has 
boon given The plant is bemg grown on a small 
scale near Totnes in South Devon, and it is claimed 
that m less than eighteen months from planting it will 
produce fibre for textiles, cellulose for paper making, 
and seed contaimng oil suitable for cattle food 
That a plant with so many desirable qualities^ which 
will survive the winter m the south of England, should 
only now have been brought to notice, is somewhat 
remarkable and ments further investigation It is 
stated that the plant grows to a height of about 10 
feet in the course of 15 18 months, but nothing is 
said as to the soil exhaustion that is Lkely to take 
place With a crop of tins kmd, nor is it pomted out 
that land suitable for such a crop is somewhat limited 
in the south west of England 

The “evolution of the plemt ’’ has not been dis 
closed, pending application for patents, though it has 
been stated elsewhere to be of hybrid ongin It is 
known, however, that it belongs to the genus Lamtera 
of the family Malvaoeie, and the plants now bemg 
grown m Devonshire very closely resemble a species 
which IS a native of the Canary Islands, a plant which 
would certainly be hardy only newr the wwm south- 



366 


NATURE 


[Maboh 9 , 1929 


west coast of England m normal wmters The mallow 
family contains many well known fibre yielding 
plants, such as Ahutiion Awcennae (the source of 
Chinese jute), Htbtsctis cannabtnus, Svia rhomb^ia, 
etc , and in some oases the seeds are also of value for 
cattle food None of these plants is hardy in Great 
Bntom, and even Lavatera arborea, which is the only 
LavaUra found in England, will only succeed well 
near the coast If, therefore, ‘ Brotex ’ can be proved 
to be of hybrid origin, not only will it be of scientific 
interest to know its parentage, but it wol) also be of 
inatenal importance to know whether it will regularly 
prcKliioe fertile seed m Great Bntnin Moreover, it is 
of importance, from the commercial aspect, to know 
whether the fibre is sujierior to jute and hemp, with 
winch fibres w'e understand the market is already 
fully supplied 

A TIMELY article by Sir Oliver Lodge appears m 
The Ntneteenth Century for March on the philosophy 
of “ the gemus who now lives among us and whom 
we call Eddington,” ns expressed in the latter’s recent 
book, “ The Nature of the Physical World ” After 
expressing his agreement with the greater part of 
Eddmgton's thesis, bir Oliver proceeds, in a perhaps 
unnecessarily apologetic manner, to deal with one 
or two contentions against which, as lie expresses it, 
“ I politely and reasonably rebel ” The points which 
he discusses are respectively the tendency to regard 
the subject matter of science as confined to quantities 
which can be measured, and the abandonment of 
the notion of force in the descnptions of field ph> sics 
On the second point Sir Ohver affirms his belief 
m the reality of a physical force exerted by the 
stromed ether on a body placed in a gravitational 
field Eddington, m company with all orthodox 
relativists, prefers to express the facts in terms of the 
geometncal properties of the hold To a large extent, 
if not wholly, the difference here is merely verbal, 
but the first pomt, concerning the essential character 
of science, deals with more fundamental issues Ihe 
NUggestioii that phenomena or ideas which cannot 
be measured are not amenable to scientific treatment 
has taken immediate root in the minds of philosophical 
writers, and its fohage seriously threatens the survival 
of the finer blooms of thought which have been reared 
with much greater difficulty 

The simphcity of this false generalisation has gamed 
for it a rapturous welcome from philosophers be 
wildered by the headlong advances of modem physios, 
and the relations between science and religion in 
particular are in consequence viewed in an entirely 
false light The subject matter of science is the 
common experience, obtameil through the five senses 
(the so called obaervattons), of the generality of 
observers The purpose of science is to record and 
correlate such observations Measurement may — m 
fact, does — assist both the recording and the coirela 
tion, but it does not dominate them It is not, for 
example, exclusively employed — nor can it probably 
ever bo — in recording the behaviour of a spider placed 
m a hive of bees, or m correlating the movements of 
swallows with the decimation of the sun, yet these 
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activities are certainly fair game for scientific m 
veetigation A careful perusal of Eddington's book 
will show that it contains no specific warrant for the 
misconception, but if, as we beheve, a wntor of 
outstanding authority should guard as much aigoinst 
mismterpretation by the casual as by the meticulous 
reader, he can perhaps not be wholly absolved from 
responsibility for its prevalence That, however, is 
of secondary importance What is chiefly to be 
ileeired is that the true nature of science shall bo 
clearly understood, and Sir Oliver Lodge’s article 
should help considerably towaids this end 

The eighth Annual Report of the National Institute 
of Industnal Psychology shows a steadily progressive 
increase in the interest taken by firms in the applica 
tion of the principles of physiology and psychology 
to industry The range of the Institute’s inv estigation 
services during 1928, as judged by the fees received, 
has expanded by 29 per cent in oompanson with the 
previous year A most diverse array of activities is 
represented bv the list of investigations, which m 
elude spinning, the manufacture of olootnc light 
fittings, pickles jam, and soap the selection of staff 
and the layout of large stores, to mention but a few 
There has also been growth m the other departments 
of the Institute’s work , for example, in vocational 
guidance, research , and education It is hoped dui mg 
1929 to inaugurate a new department for the purpose 
of applying to the problems of the home those pnn 
oiples which have been found useful m other fields 
The second part of the rejKirt gives an outline of 
some of the investigations undertaken during the 
year The third part records the research work for 
the year, tius includes experiments in vocational 
giudanoe m London and Fife, an mquiry into occupa 
tions suitable for the bhnd, and a varied number of 
researches initiated or continued with the grant given 
by the Laura Spelman Rockefeller Memorial It is 
clearly a record of most important and useful work 

Psor I Reilly and D T MaoSweeney give an 
account, in the Proceedxn^a of the Royal Dvbhn Society 
for January, No 16, of the work of William Higgms, 
whoso book, published m 1789, ‘‘A Comparative 
View of the Phlogistic and Antiphlogistic Doctrines,” 
contains some interesting sjieculations on chemical 
combination The work is the first defence of the 
now viowB of Lavoisier in the English language and 
was written in answer to Kirwan’s “ Essay on Phlo 
giston ” Iliggms’ work, according to Reilly and 
MaeSweeney, contained the fundamental germs of 
the chemical atomic theory, and had it not been 
neglected it would have led to much that Dalton 
afterwards put forward It is to the genius and 
industry of Dalton, and the encouragement and 
fnendly criticism of his contemporanes, that the 
main credit for the establishment of the theory must 
be ascribed Higgins’ work (which is based on ex 
ponment and is by no means purely speculative) is 
particularly interesting m its attempt to represent 
affinities as well as combimng proportions, a side of 
the subject which was, jierhaps wisely, entirely 
[Contxnued on p 386 ) 
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Population and Depopulation 

(1) The. Balance of Births and Deaths Vol 1 
Western and Northern Europe By Robert R 
Kuczynaki (The Institute of Economics of the 
Brookings Institution ) Pp xii + 140 (London 
George Allen and Unwin, Ltd , Now York 
The Macmillan Co , 1928 ) 10a net 

(2) The Shadow of the World' 8 Future or the Earth’s 
Population Possibilities and the Consequences of 
the Present Rate of Increase of the Earth’s In 
habitants By Sir George Hamlley Knibbs Pp 
131 (Ijondon Ernest Benn, Ltd, 1928) 
10a 6d net 

AT the World Population Conference held at 
Geneva in 1927, one might observe a con 
trast in viewpoint of the very greatest interest 
The delegates from the United States were inueli 
coiuerned with the immmence of the dangers of 
over population, while the majority of European 
speakers, at least those who spoke with authority 
on their own national statistics pointed out in 
almost monotonous succession that their birth 
rates either had already fallen or would soon fall 
litlow the level nicessary to maintam stationary 
populations Generally sjx akuig, northern Europe 
has seen the end of the period of population < \ 
pansion Is it possible that the Ameman aver 
age of 39 to the square mile is more impressive 
of over population than the European average of 
about 300 * 

111 the preface to his book, Hir George Kmbbs 
says (p 5) 

‘ it shows that the menace of the present 
rate of growth of those inhabitants is most serious 
This rate is of the order of about 1 per cent per 
annum ” 

Mr R R Kuczynski, on the contrary, remarks 
in his introduction 

“ In cose, then, that natabty does not again in 
crease, the population of England is bound to die 
out no matter how low mortality may lie reduced 
And this state of affairs is by no means confined 
to England Conditions are about the same in 
Germany, and only slightly better in France ” 

The scope of the two books is very different 1 


Sir George Knibbs considers the tarth as a whole , 
Mr Kuczynski takes northern and western Europe, 
while siicceedmg volumes of his senes will deal with 
other regions “ The Shallow of the World’s 
Future ” is to mfluence national policies m respect 
of population, migration, and food production 
“ The Balance of Births and Deaths ” is concerned 
with a detailed statement of the relevant statistical 
facte, collated for the whole group of countnes 
considered It confines itself strictly to the 
existing tendencies m the growth or decline of 
populations , whereas the rate “ of the order of 
about 1 per cent per annum ” is practically the 
only statement on this subject which seems neces 
sary for ‘ The Shadow of the World s Future ” 
One book is sen ntihc , the other, political 

(1) To take the scientific book first It has four 
short chapters on ‘ Birth Rates,” ” Fertility 
Rates,” ‘ Net Ri production Rates,” and “ Present 
and Future Tendencies,” followed by four long, 
and largely tabular, appendices Fertility rates 
are birth rates bosid on the numbers of women 
actually available for reproduction They lead to 
gross reproduction rates giving the number of live 
daughters born per woman B'or 1927 the value 
for Germany has fallen to 1 00 and for England to 
0 98 Even with no mortality m infamy and 
childhood these figures are incompatible with 
biological increase For tbi whole area in 1926 
the value is 1 12 

In the net reproductive rates allowance is made 
for mortabty , the figures may, m fact, be read as 
the actual births expresswl as percentages of those 
needed to maintain a stationary population Tho 
estimates for 1926 are for PIngland 88, Germany 
89, Franco 94, Sweden 95, Denmark 110, Finland 
109, and for the whole area about 93 These 
values also are fallmg rapidly, for in 1927 the 
estimates are France 91 , Germany 83, Plngland 82 

The main pomts, which are being but slowly 
apprehended m Great Britain, are brought out with 
perfect lucidity For example, that the present 
populations have an unusually large proportion of 
persons of reproiluctive age, and unusually few 
of the elderly , that the course of tho changes in 
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reproduction has not been appreciably changed by 
the War , and that, since the mortahty rates of 
persons above the reproductive age are without 
effect upon future population growth, the present 
tendencies to decreasing population can only be 
appreciably altered by increasing fertility 

(2) Sir George Knibbs’s fears seem to be centred 
upon somewhat improbable prospects of the in 
crease in the world’s population He allows that 
the earth’s resources, if wisely exploited, would 
support about 7800 millions of liuman beings 
This seems a very handsome allowance, being four 
tunes the total existing w orld population Trouble 
IS anticipated (p 118) from “ the mere increase in 
population, coupled with the femt that Man’s moral 
development has not kept pace with scientific 
knowledge ” The threatening shadow sometimes 
takes the appearance of a bogy (p 119) 

“ Wo are rapidly approaching numbers that make 
the problem a stupendous, aye, an appalling one ’ 
Should 2000 milbons induce more stujior than 1900 
millions ? 

The chapter on the world’s cereal and food crops 
IS of course written on the assumption that thire 
IS an immediate prospect of the demand for food 
outrunning the supply No evidence is adduced 
that this IS so, and the evidence to the contrary is 
ignored entirely It might be strongly argued that 
the situation at present and the prospects of the 
immediate future indicate a systematic over 
production of foodstuffs Agriculture throughout 
the world is a depressed occupation in the sense 
that the worker on the land works harder for a 
lower economic recompense than the worker in any 
other mdustry In agriculture the crops which 
pay best are either luxurj' foods or not food crops 
at all Fallmg food pnees have caused an increased 
consumption per head in most countries but the 
increase is naturally least in the staple fooils and 
greatest in the delicacies What agriculture needs 
18 higher prices for staple foodstuffs, relatively 
to the cost of buildings, clothes, and machinery, 
but with new areas still apparently yearning for 
agricultural development, the prospect of better 
prices IS far off It has indeed been calculated that 
the rate of mcrease in the supply of fixed nitrogen 
as fertilisers would more than suffice to meet the 
present rate of world population mcrease without 
putting a smgle new acre under cultivation How- 
ever this may be, the supply of foodstuffs is elastic 
enough, it is the demand that is melastic From 
Sir George Knibbs’s point of view it is, however, 
worth while discussing the most extravagant 
methods of mcreasmg yields (p 40) 


“ but it has recently been shown that 
greatly mcreased yields are at least temporarily 
attainable with cereals by transplanting The 
mcreased yields are duo to the greater root develop- 
ment thus obtamed The use of carbon dioxide 
has also led to higher yields In any case 
these results, while they relieve the outlook for the 
immedteUe future [Reviewer’s itahcs], do not warrant 
any disregard for the outlook resulting from popu- 
lation increase ” 

While such diversities exist in intelligent opinion 
as are shown by these two books, there can be no 
doubt of the need for bodies devoted to eliciting 
the real facts, such as the British Population 
Society, for the parent international body of which 
Sir George Knibbs puts in a warm plea 

R A Fisher 


Old English Versions of Alchemical Texts 
The Works of Geber Englished by Richard 
Russell, 1678 A now edition, with Introduction 
by Dr E J Holmyard Pp xl-(-264 (London 
and Toronto J M Dent and Sons, Ltd , New 
York E P Dutton and Co , Inc , 1928 ) &s 
net 

E NGLISH scholars first became interested in the 
translation of alchemical texts in the twelfth 
century, when they participated with the cele- 
brated Gerard of Cremona and other continental 
scholars in making known to western Europe the 
accumulated wisdom of the Muslim world ftomi 
nent among them were Adelard of Bath, Walchor of 
Malvern, Roger of Hereford, and Robert of Chester, 
the last nameil of whom, according to tradition, 
first introduced chemistry into Europe “ Since,” 
wrote Robert, in the preface to his first translation 
of an Arabic alchemical treatise, in 1144, “ j'our 
Latin world does not yet know what alchemy is, I 
will explain in the present book ’ The translations 
of this period were of course done into Latin, and 
the same language was the usual medium iii which 
the adepts emboilied, or embedded, their observa- 
tions and ideas throughout the succeeding hve 
centuries 

The “ Lpeculum Alchemim ” of Roger Bacon, the 
earliest alchemical work of any note by an English 
author, was first translated from Latin into English 
in 1597 , it appeared under the title “ The Mirror of 
Alchimy,” and is now very rare Printed in com- 
pany with Bacon’s “ Speculum ” and other works, 
m such editions as those dated 1641 (Nuremberg) 
and 1646 (Berne), were certain Latin texts asenb^ 
to Geber (Jabu) These texts, which can be traced 
back through the first pnnted edition of about 1481 
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to manuBonpt versions of the eaxly thirteenth 
century, were first translated into English in 1678 
hy Richard Russell, under the title “ The Works 
of Gebor, The Most Famous Arabian Pnnce and 
Philosopher Faithfully Englished by R R a 
Lover of Chymistry ” The Enghsh translation 
was reprinted in 1686, and it has now attained the 
distinction, after an interval of exactly 250 years 
from its ongmal pubhoation, of appearing in a third 
edition, enriched with reproductions of the bold 
woodcuts of akhemical apparatus which embellished 
the Latin edition of 1546 

In an interesting preface. Dr Holmyard points 
out that no Arabic originals of the text arc known, 
so that its authenticity is unproved After con 
sidering the available evidence beanng upon the 
ongin of the writings, he reaches the conclusion 
that ‘ whatever the future may disclose concerning 
them, wo may safely say that they are not unworthy 
of Jabir and that he is worthy of them , and that 
we know of no other chemist, Muslim or Christian, 
who could for one moment be imagined to have 
written them ” The mam sections of the book are 
entitled “ Of the Investigation or Search of Per 
fection,” ‘ Of the Sum of Perfection, or of the 
Perfect Magistory,” “ Of the Invention of Verity, 
or Perfection,” and ‘ Of Furnaces, etc , With a 
Recapitulation of the Authors Experiments ” 
PossibH the most interesting part is the account 
” of the Natural Principles of Metals, according to 
the Opinion of Modern Philosophers, and of the 
Author,’ of “ the Three Principles, viz Sulphur, 
Arsenick, and Argentvivc,” and of the six “ Metal 
lick Bodies, which are the Effect of these Pnnciples 
of Nature ’ The descnption of sulphur as “ a 
fatness of the Earth ” is suggestive of the state 
ment of Paracelsus that “ the life of Metalls is a 
secret fatnesse, which they have received from 
Sulphur, which is manifest by their flowing ” The 
second principle, Arsenick, “ needs not bo other- 
wise defined than Sulphur But it is diversihod 
from Sulphur in this, viz because it is easily a 
Tmeture of Whiteness, but of Redness most diffi 
cultly and Sulphur of Whiteness most difficultly 
but of Redness easily ” The third principle, 
Argentvive, or Mercury, ” is a viscous Water in the 
Bowels of the Earth It is also (as some say) 
the Matter of Metals with Sulphur And it easily 
adheres to Saturn, and Jupiter, and Sol 
Therefore hence you may collect a very great 
Secret For it is anucable, and pleasing to Metals, 
and the Medium of oonjoymng Tinctures ” 

The metals are described m vivid terms, which 
suggest a close aoquamtanoe of the writer wnth 


their properties Gold is “ Citnne, ponderous, 
mute, fulgid under the Hammer extensible, 
fusible, and sustaining the Tryal of the Cupel, and 
Cement ” Sdver is “ White with pure Whiteness, 
Clean, Hard, Sounding ” Lead is ‘ hvid, earthy, 
ponderous, mute ” Copper and iron are char 
actensed with equal feheity , finally, 

" not omitting to discourse of Jupiter, We signifle 
to the Sons of Learning, that Tin is a Metallick 
Body, white, not pure, livid, and sounding bttle, 
partaking of little Earth mess , possessing in its 
Root Harshness, Softness, and Swiftness of Lique 
faction, without Ignition, and not abiding the Cupel, 
or Cement, but Extensible under the Hammer 
Therefore, Jupiter, among Bodies diminished from 
Perfection, is m the Radix of its Nature of Affinity to 
the more Perfect, vi/ to Sol and Luna , more to 
Luna, but less to Sol, as shall be clearly declared 
in the following Jupiter, because it receives much 
Whiteness from the Radix of its Generation, there 
fore it whitens all Bodies not White , yet its vice 
IS, that it breaks every Body, but Saturn, and most 
pure Sol And he who knows how to take 
away its Vice of breaking will sudilcnly reap the 
fruit of his labour with joy ” 

Tho'ie quotations serve a twofold purpose In 
the first place, they afford an indication of the views 
upon the constitution of the metals which pre 
vailed, with unimportant iiKslihcations, from the 
time of Jabir (c 721-813) for a period of nearly 
a thousand years Secondly, they illustrate the 
peculiar fitness of the seventeenth century mind for 
interpreting, and rccordmg in the vigorous English 
of the day, the philosophy, the mysticism, and the 
superstition of the alchemists, from Jabir to Para 
celsus and Glauber Thus, Richard Russell imparts 
alike to the “ Works of Geber,” to “ Beguinus his 
Tyrocinium,” and to “ the Triumphant Chariot of 
Antimony, with Kirkringius his Notes thereon,” 
the same archaic flavour and picturesque charm 
which Lord Berners infuseil in the preceding 
Century into his Enghsh version of Froissart’s 
“ cronycles of Englande, Fraunce, Spayne, Por 
tyngale, Scotland e, Bretayne, Flauders, and other 
places achoynynge ” 

A Bimdar atmosphere permeates the wntmgs of 
RiissoH’s contemporary, John French, the trans 
later of Glauber, Sendivogius and Paracelsus, and 
of ” a Chymicall Dictionary explaimng hard places 
and words mot withall in the writings of Para 
celsus, and other obscure authors ” “ Are not 
Phdosophers,” asks French in his introduction to 
Glauber’s “ Description of new Philosophical Fur- 
naces,” published m 1651, “ the boat moralised men, 
of the purest lives, and most serviceable m their 
generation ? It shall be my practise as long as I 
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live to be instrumental m promoting true knom- 
lodgo, whether by way of Translation or any other 
way of making what is occult manifest ” 

Boyle’s “ Sceptical Chj mist ” (1061) marked alike 
the decline of alchemy and the gradual abandon 
mont of Latin by exponents of the new chemistry 
which was to arise Nevertheless, Walter Hama 
and others continued the tradition of the seven 
teenth century translators , and no true “ Lover of 
Chymistry ’ would ivillinglv forgo such passages 
as Boyle s own quotation of the txpentneo of the 
Dutch sailors at Nova Zembla with a barrel of 
frozen beer in the ^v inter of 1596, and Harris’s 
description, in his Englished version of Lemery’s 
“ Gouts de Chyinie, ’ of the rectification of spirits 
of wine, to which end, ho says, “ Artists have 
invontod a long Machine, which they call the 
Serpent, by reason of the circumvolutions which 
it makes ’’ 

Dr Holmenrd has earned the gratitude of the 
present generation of “eh\muall Artists” by 
placing such rare elussieal works as Russell s 
‘ Geber and Norton s Onhnall within their 
reach May vie not peisuade him to complete the 
” tria prima by preparing a new edition of Roger 
Bacon s ‘ Mirror of Alchiriiy ' — for, in the words 
of John Irtncli, it is pitty that such useful and 
so learned writings should be obscured from the 
English Nation ’ John Ri-ad 

Homing among Animals 

Hnw Antnials Find their Waif About a Study of 
Distant Orientation and Place Recognition By 
Prof T^tienne Rahaud Translated bv 1 H 
Myers (International T^ibrary of Psychology, 
Philosophy and Seientihc Method ) Pp ix i 142 
(London Kegan Paul and Go , Ltd New 
York Harcourt, Brace and Go, liii , 1928) 
Is fk/ net 

D uring the present century the solution of 
the problem of ‘ hoiiimg,’ or orientation from 
a distance , has come within sight, for bacLhoneless 
animals at any rate , and the reason for the pro 
gross 18 to be found in the resolute use of experiment 
For bees and wa.ips it seems quite eertam that 
they cannot find their way home unless they have 
had some experience of the locality, and unless I 
hey can see well during their return flight Bees 
liberated on a lake near the hive do not return, 
unless by chance, for there are no landmarks to | 
guide them The cues utilised by bees and wasps 
are visual , by following these they retrace the 
path they travelled in leaving the hive or nest 


But there is evidence that the cues are relations 
between objects rather than the objects themselves 
There seems to be a co ordination of clues into 
what might bo called a synthetic impression — what 
would be in our case a mental picture , and there 
may be a successful bee line for the hive though 
various intermediate cues disappear 

After many journeys the insect becomes more 
confident , it is oven probable that muscular 
memory may be substituted for visual cues over 
a large part of the course When the bee is near 
the hive, olfactory, tactile, and perhaps other cues 
come into play But, according to Rabaiid, the 
homing of flying Hymenoptcra depends mainly on 
visual cues, and it is quite unnc'cessary to postulate 
any s|xcial sense of direction The experiments 
referred to convince one that this must bo on the 
vvliole a sound eonelusion 

In the ixdestriau ants the cuee aie more hetero- 
ge neons Olfactory hmts are most inipoitant for 
those that travel m columns Visual cues inter- 
vene when the trail is aceidentally destroyed 

As for isolatenl ants, they follow siiniiltaneously 
visual eu< s of various kinds — light and large objects 
— closely aasoeiatid, and (oniiecte'd iii addition 
with features of the ground, notably with the 
sIo|x Every cue is associate el with all tin others 
and also with the topographical position of tho 
nest ” 

There seems to he a registration of tin topo 
graphy as a whole, for on the return jounuy tho 
experienced aiit may neglect roundabout paths 
and take short cuts In the c ourse of time the 
return jx rhaps beconii s a matter of kimesthesis 
and appreciation of distance But, ns m tho case 
of bees there is no wan ant for postulatmg any 
special sc use of direction 

Among the bhiid termites a trail is lift by the 
trooji and tho c ue is altogether olfactory If the 
path is swept, the termites are completely dis 
oriented In limpets the return to the habitual 
jxisiticm 18 mamly due to tactile cues For all 
invertebrates that show any homing,’ the facts 
can lie Hatisfaetorily interpreted in terms of visual, 
olfactory, tactile, and bareeothetic or kmaesthetic 

In regard to vertebrates, the conclusions are 
loss secure, for fewer expenments have been mode 
The most satisfactory data are in regard to carrier 
pigeons, but the cose is complicated by the gradual 
training which tho birds receive from man They 
can find their way home from a distance of several 
hundred miles, and when they did not themselves 
make the particular outward journey The evidence 
for a special magnetic or electromagnetic sensi- 
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tiveneas is very dubious , the theory that the 
bird registers its outward journey in detail, and 
then retraces its stops, has to face the difficulty 
that the pigeons are often taken to a distance by 
tram , Rabaud favours the view that the pigeons 
during thtir jienod of training acquire a consider 
able knowledge of places and utilise this oxpen 
mentally on their return journey, even from a 
region not previously visited There are, however, 
some alleged returns on the part of untrained 
carriers, but these might be fortuitous 

Against the possibility of homing without 
expcnenco, it is pcwhaps enough to notice that in 
many cases the travellers from a gnat distanci 
fail to return at all Tn ISOri five thousand pigeons 
were released at sea at vaned distances west of 
Ooisu The number of returns and the speed of 
the returns diminished with the distance and the 
altitude increased Out of IWb pigeons released 
at 6<.H) kilometres, 300 n turned within forty eight 
hours — a sufficiently remarkable fact , the others 
were found scatfc red ( vei\ where m England, .Spam, 
Poitugal, Algeria, at C'api V'trde, m Egvpt, and 
in the Caucasus Very signihiant is the fact that 
the nturn journev often takes far too long for the 
distance involved Thus (iglit pigeons, ignorant 
of the particular route, were transported from 
Antweqi to Ijondon 

‘ Released at six o’clnek in the morning, in 
fine weather, they turned alwut for a long time, 
and then flew off and had returned to Antwerp 
by seven in the evening, having taken thirteen 
hours to accomplish a journey normally requiring 
barely throe ” 

This points strongly to the conclusion that whf n 
ever there is difficulty in the return journev, 
because of uiexjK ri( ncc, absence of landmarks, 
bail weather, darkness, or the like, there is much 
tentative flying on the carrier pigeon s jiart The 
more the groping bird flics about, the greater is 
its chance of finding some cue 

In the well known experiments ma<lo by Watson 
and Lashley on the terns nesting on the Tortugas, 
a percentage of birds returned from great distances, 
even of 800 miles, and from previously iinvisited 
waters into which the> hail been transported m 
closed baskets on board slup But the successful 
return journeys took an unnecessarily long time 

It 18 regrettable that the cases of homing on the 
part of domesticated animals, such as cats, dogs, 
horses, cattle, and sheep, remain at an anecdotal 
level “ A cat taken by rail from Fife to Ayrshire 
was back agam m two or three days ” , there are 1 
many such imprecise records, which should be, I 


tested experimentally There would certainly be 
some interesting result 

Prof Rabaud has written a useful book on an 
interesting problem , and though, for our part, we 
should not wish to hurry to a conclusion, we admit 
that he has made out a strong cose m favour of 
interpreting all homing in teinis of a memory or 
registration of sensory cues His book is a good 
example of scientific scepticism and caution, and 
it bailly punctures the hvixithesis of a special 
HI use of direction Y( t when we think of the 
most leceiit experiments on homing bees, the 
average success of ordinarv bird migration, and 
such striking cases as the return of a swallow from 
Africa to the Aberdeenshire farm steading where 
it was born the yiar before, the work of Watson 
and Lashley on terns, and the stones we have 
heard of homing cats, wi an glad that Rabaud 
does not consider the question cntirelv solved 

J A T 


General Science for Schools 

(1) General Science (Mainly ('/lemistry and Bw 
loffi/ ] By Dr E .T Holniyard Pp \iii + 2I6 
(Ismdon and Toronto J M Dint and Sons, 
Ltd New York E P Duttim and To , n d ) 4« 

(2) Everifdatf Science a ( ourie of General Science 
related to Human Ictmtien By Dr L M Par 
sons Pji \i + bflo Hi Od Also in parts I, 
Tilt Sky, the Earth, and Life II, Physics 
Man’s Use of Motion III, Chimistry Mans 
Use of Matter 3s each (London Macmillan 
and Co , I td , l')2*> ) 

(3) Junior Science By (’ A .Sti bbins Pp xu + 
352 (New \ oik Tht Miiunillan (\) , P)28 ) bs 

(4) Inlroductorij Sue nee for Bolani/ Students By 
K E Mans Pp \ii + 181 (I^ondon John 
Murray, 1928 ) 31 

(5) The Romance of Reality the Beauties and Mys 

teries of Modern Science By Dr Beverly L 
Clarke Pp ix+225 (Niw York The Mao 
millan Co , 1927 ) 10? net 

(1) l^OR years past, teachers have been saying 
r that in the tarlv stages science should bo 
taught 111 a general wav that histoncal treatment 
IS desirable , and that the lessons should be of the 
object study sort It is to be hoped tliat they will 
like Dr Hobnyard’s book, for here they have it all 
presented in an ideal manner The author has ex* 
celled himself as historian and philologist, and the 
wine of his science teaching requires no bush His 
volume IB intended as a second course, between an 
introduction and more formal study , but it is to be 
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feared that it may prove rather difficult at that 
stage For the sixth form boy who wishes to link 
up his science with history and with classical lore, 
and vice versa for the history and the classical 
specialist, it should suit perfectly Indeed, the 
science teacher himself who failed to derive pleasure 
from reading the pages would have to be either an 
exceptionally clever or an exceptionally dull person 
For this reason, if for no other, the book is to be 
commended to his notice 

(2) Differing entirely from the foregoing m its 
method of treatment, the really excellent book 
which Dr L M Parsons has written should make 
an equally wide appeal It seems exactly smted to 
the general reader who desires a knowledge of the 
operations of natural phenomena or of the principles 
and applications of science Primarily the book is 
designed for students at school, but the author has 
avoided any suggestion of writing down to immature 
mmds, and the work everywhere demands mtelk 
gence and concentration from the reader There are 
three parts, the first dealmg with astronomy, geology 
and biology (mcluding man) , the second with 
physios , and the third with chemistry The last 
section, very naturally, makes rather more difficult 
reading than the other two , but throughout there 
IS a singleness of aim and a lucidity of presentation 
which cannot fail to secure appreciation It may 
even do more and succeed in lunng some of the 
rigid formalists among teachers from their straight 
and dusty paths 

(3) As in the case of the two books previously 
mentioned, Mr C A Stebbins, though approachmg 
the problem at a different angle, makes an attempt 
— and a good one — to instruct the young m natural 
science, through their interest m the thmgs which 
surround them Devoting more space to the bio 
logical than to the physical aspects, the ground is 
reached through such pursuits as gardemng and 
poultry farming The chapters on botanical sub 
jects are exceptionally good, and contain useful 
descriptions of simple experiments on plant physio 
logy This book also is to be commended for con 
sideration by those who wish to get out of the usual 
rut in teaching science to beginners 

(4) The mtention of the author of the fourth book 
on our list is that it is to be studied as concurrent 
aid to a course in botany Although she is right in 
assertmg that the usual text-book of elementary 
science is designed either as a prehminary to more 
advanced study of chemistry and physics or merely 
as an introduction to the subject with no definite 
end u view, her own aim has not always been very 
steady If her book is meuit as an mtroduotion to 


botany, much is included which might have been 
omitted , and on the other hand, it is not alwajm of 
a sufficiently elementary character to serve as a 
‘ first reader ’ We confess to a liking for books 
which have no ultenor end in view , and in our 
childhood that hkmg was even stronger It is so 
satisfying to feel — even if it is not true — that the 
book we are reading begins at the bottom and 
finishes at the top All of which is not to say 
that there are not many good thmgs m the present 
book, for there are But the ideal school-book 
IS one which can be read without help and gives 
the same sort of satisfaction as a dinner which has 
run through all its courses and has not stopped 
short at the fish 

(6) Dr Beverly Clarke’s purpose in writing differs 
from all those whose books have been mentioned 
above, for his immediate aim is, not so much to teach 
science as to show to those who are m outer dark . 
ness the beauties which can be revealed m the hght 
of scientific knowledge In treating of many 
diverse themes, from protozoa to relativity, he 
manages to avoid mathematics entirelv, and so has 
frequently to fall back on analogy for elucidation 
To the erudite this method may seem tedious and 
even unscientific, but doubtless it may help the un- 
learned, for whom he writes, to understand a little, 
and perhaps to marvel much 

C L Bryant 

Quantum Mechanics 

Matertewdlen und Qmntenmechanik etne e/e 
mentare Etnfilkrung auf Grand der Theorien de 
Broghes, Schrddingers und Htietrtberge Von 
Prof Arthur Haas Pp vii + 160 (Leipzig 
Akademische Verlagsgesellschaft m b H , 1928 ) 

7 60 gold marks 

Wave Mechanics and the New Quantum Theory By 
Prof Arthur Haas Translated from the Derman 
edition “ Matenewellen und Quantenmeohanik " 
by L W Codd Pp xvm + 124 (London 
Constable and Co , Ltd , 1928 ) 7« Sd net 

I T IB now just three and a half years smee quantum 
mechanics came mto conscious being — or 
rather more than five jrears if we should date it 
back to the matenal waves of de Broglie The new 
theory has changed and expanded with such 
rapidity that even the bravest and moat mdustnoua 
wnters have shrunk until now from the task of 
systematic exposition Now, however, books on 
the new theory begm to come to hand, and in the 
near future we may expect them in increasing 
numbers 
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Books which can |»t>perly be called books on 
quantum meohanlos, or for that matter on any 
important new theory, are of three t 3 rpe 8 (1) Sys 
tematio expositaons which adopt a smgle consistent 
pomt of view and attempt, however imperfectly, 
whether m an elementary way or with elaborate 
mathematics, to develop the theory from that pomt 
of view as a logical whole , (2) repnnts or transla 
tions of original papers by the mam authors of the 
new theory , (3) books of an mtroduotory or 
misoellaneoue oharaoter, usually of the nature of, if 
not actually, courses of somewhat disconnected 
lectures Books of the first type are welcome 
m any numbers, however great The pnncipal 
difficulty at the present stage is not how to use 
quantum meohamcs but how to talk about it most 
mtelhgibly This is stnkmgly shown by the fact 
that many physicists, some of whom should know 
better, still speak of wave mechamcs, matrix 
mechanics, and even the q number meohamcs of 
Dirac as if they were three distmot theones instead 
of merely three different ways of trymg to expound 
the same theory 

It IB likely that it is only by repeated attempts 
at systematic exposition that we shall achieve 
intellectual contentment about the new theory 
The first book of this type m point of time is Weyl s 
Gruppentheone und Quantenmechamk ’ — likely 
to remam for a long time to come a very notable 
example The great abstractness of its mathe 
matical form is its outstanding feature and probably 
the mam source of its more permanent importance 
But most of us, if we are honest with ourselves, 
though we may admit the importance of such 
abstractness, will admit, too, that we are as yet 
scarcely educated up to it The other book of the 
first type which has already appeared — Sommer 
feld’s Wellenmechanisoher Erganzungsband ” to 
hiB “Atombau und Spektrallinien ” — which ex 
pounds the theory systematically from the starting 
pomt of Schrfidinger’s wave equation — will prove to 
many of more immediate practical assistance We 
await with mterest the many other systematio 
expositions of which there are rumours, confident 
that most of them will help to clarify our modes of 
thought and speech about atonoio physios 

Books of the second type of course tell us nothing 
new They are obviously a convemenoo to many 
students, especially m translation We welcome 
for this reason the recent pubhcation of translations 
of the onginal papers of SchrOdinger and of selected 
papers of Brillomn and de Broghe In spite of this 
convemenoe, however, it is questionable if there is 
not an element of danger to the student m the^ 


immediate pubhcation of collected papers m book 
form A book is a much more imposing thmg than 
afew offprmts, and is hable to be given an authonty 
which its contents do not warrant It is clear from 
his preface that no one is more fully ahve to this 
danger than ScbrOdinger himself 
Books of the third type may obiuously range m 
value between very wide limits At their best they 
have very much of the nature of books of the second 
type, with the added advantage that the material 
has been worked through by another nund 
Birtwistle’s New Quantum Mechanics ’ is a book 
of this tjrpe, giving a cunvement and faithful but 
imcntical reproduction of much of the earlier work 
on the theory Another better example is Haas s 
Wave Mechamcs and the New Quantum Theory,” 
which in the onginal and in translation is the 
occasion for this essay This book is definitely not 
a systematic account of the new theory it is fairly 
elementary — would that it wore systematic too I 
But it does give an excellent account of vanous dis 
connected aspects and applications Ibc trans 
lation seems to bo well done there are one or two 
obscunties due to failure to use the accepted 
English equivalent for a technical mathematical 
term, but they are not senous, and shps and mis 
prints are very few It is likely to prove quite a 
useful book R H F 


Bushmen of the Central Kalahari 

The Naron a B'uskman Tnbe of the Central Kola 
hart By D F Bleek (Umversity of Cape 
Town Publications of the School of Afnoan 
Life and Language ) Pp ix + 67 (Cambridge 
At the Umversity Press, 1928 ) 6« net 
ALTHOUGH the School of African Life and 
Language has been established m South Afnca 
for a few years only, it has already accomplished 
much useful work m research It has now turned 
to publication It is appropriate that the first of a 
projected senes of studies of South Afncan tnbes 
should be wntten by Miss Bleek, for, herself a 
distmguished authority, she worthdy oames on the 
tradition of a name which will always be associated 
with the study of South Afnoan philology and 
ethnology Miss Bleek s book, apart from its 
intnnsic mterest, is noteworthy m that it embodies 
material of a report of an mvestigation which was 
undertaken at the request of the Government 
It IS gratifying to note this official recogmtion of 
the fact that these tnbes present a problem which 
IS worthy of scientifio study 
Miss Bleek classifies the Bushmen of the Ksdahan 
x4 
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into northern, central, and southern The Naron 
constitute the central group. In structure and 
in the roots of the vocabulary their language 
shows affinities with the Nama tongue, but Miss 
Bleek considers that the differences are sufficient 
to warrant regarding them as two languages of one 
group, rather than as two dialects of one language 
This 18 not the only respect m which they show 
Hottentot influence It appears m their culture, 
in their rohgious behef, and m their physique 
Certain elements in culture and physique also show 
Bantu influence An obvious instance of the 
former is the custom of throwing the bones or 
dice as a method of divination m common use, 
but on a more elaborate system, among Bantu 
peoples of South and South Central Africa as a 
method of divination and witch flndmg It is evi 
dently an importation among the Naron, for Miss 
Bleek says they seem to know very little about it 
The rehgious beliefs of the Naron are confused 
and evidently composite Hottentot behef is 
clearly responsible for their hazy views of a supreme 
being, and Miss Bleek is more than probably 
eorrect m thinking that the original form of their 
rehgion was worship of the moon, which, by the 
way, as so often is regarded as masculine The 
methcine man, who is both magician and doctor, 
holds no special position Quarrels among medicme 
men lead to the use of ‘grass arrows,’ imitation 
arrows four or five inches long These, when 
thrown blunt end foremost, against the opponent’s 
karos, cause death by magic 
Miss Block’s record is one of change, of dismtegra 
tion, rather than degeneration, thanks perhaps to 
the fact that they have no intoxicating hquors, not 
even Kaffir beer They no longer have chiefs, though 
the older men remember them Originally nomad 
hunters, the game laws are forcing them to become 
vegetarians , though they retam their nomadic 
habits of wandering from water hole to water hole 
m small groups For they do not cultivate, and 
have no cattle Mamage was by capture, of which 
only a vestige remains Thu only regulation 
appears to be that brother and sister may not 
marry, and polygamy is permissible, though not 
general Of their mentahty. Miss Bleek speaks 
favourably, also of their capacity for work It is 
clear that their extmction is by no means inevitable, 
given patient traimng, and a sympathetic under 
standing of their inabihty to endure long unmter- 
nipted periods of employment, which would make 
it possible for them to supplement their present 
mode of subsistence, bound sooner or later to 
prove inade^^te 


The School of African Life and Language is to 
be congratulated on its first pubhoation Such an 
excellent begimung should encourage some generous 
benefactor to supplement the funds, which are at 
present madequate to meet the cost of publication 
on a more extensive scale 


Heat for Students 

Heat and Thermodynamica By Dr J K Roberts 
Pp xvi + 464 ('The Student’s Physics, Vol 4 ) 
(London, Glasgow and Bombay Blackie and 
Son, Ltd , 1028 ) 30s net 
AN advanced text book upon heat has been 
urgently needed Most of the hterature 
available for honours students which dealt with 
the wide range of topics that are moluded under 
this title has either been too elementary or too 
specialised, and, m particular, it has been impossible 
to refer them to any good account m Engbsh 
of the many accurate expenmental researches of 
recent years , whilst it is admittedly important 
that they shoulu consult origmal papers occasion* 
ally, the pressure of preparation for examinations 
does not permit of extensive reading of this nature 
Dr Roberts’s Imok fills the gap m a student's library 
that was present as a result of this state of affairs, 
and provides m a single volume a reasonably com- 
plete account of both the theoretical and expen 
mental aspects of the subject 
The first eleven chapters are mamly concerned 
with thermal measurements and such theoretical 
matters as are directly connected with them 
Thermometry, the properties of gases, calonmetry, 
thermal expansion, and the transfer of heat are 
dealt with more or less in the usual order, but with a 
range and detail that is new, and makes excellent 
reading Considerations of space have made it 
necessary to omit details of some important and 
accurate experiments that would find a place m a 
larger treatise, but Dr Roberts’s choice of typical 
experiments of each class, based as it is upon his 
own experience at Teddington and elsewhere, is 
that of an expert It is satisfactory to find in this 
connexion that whilst most weight has naturally 
been given to recent work in which high precision 
was the objective, the classical researches of 
Andrews, Renault, Rowland, and others have not 
been entirely ignored The work of Laby and 
Hercus on the meohamoal equivalent of heat 
appeared too late for deecnption m full, but the 
methods and results have been given in outlme. 
The only important alteration that might be de- 
sired m these earher chapters, m fact, la the pro- 
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vision of even fuller accounts than have been given 
of the properties of bodies at very low temperatures, 
and the ways m which they have been studied , the 
relevant original pubhoations are scattered, and 
those emanating from Leyden, m particular, are 
not to be found in all science libraries 

The remainder of the book is devoted to the more 
theoretical aspects of heat, thermodynamics being 
represented by seven chapters, and radiation and 
quantum theory by three The thermodynamics 
has been developed from the two fundamental laws, 
without recourse to the methods of statistical 
mechanics Certain sections are not given so fully 
as in Preston’s “ Theory of Heat,” which could 
scarcely be improved upon for its treatment of 
general prmciples, but Dr Roberts has succeeded 
m presentmg thermodynamics as a useful physical 
tool, and not as a mere branch of mathematics, 
more than fifty pages, for example, having been 
alloted to physical and chemical equibbnum and to 
the Nemst theorem 

The section on the classical theory of radiation, 
again, is not developed with the rigour of M 
Planck’s ” W&rmestrahlung,” the conception of 
rays bemg itiade more use of than that of cones of 
radiation, but there arc complete proofs of the laws 
of Kirchhoff, Stefan, and Wien, the last bemg 
obtained by the help of Westphal’s geomotnoal 
simplifications A derivation is also given of the 
formula for the number of independent vibrations 
of a contmuous medium, whilst there is a chapter on 
power cycles, and one on the equation of state of 
sohds, the latter bemg a good mtroduction to the 
work of Bom, Debye, and Lennard-Jones m this 
field An appendix mcludes a short but useful 
hst of thermodynamic relations, and a few pages on 
the properties of steam 

It must be emphasised that this is essentially a 
text book, and that it is not mtended for specialists 
It should, nevertheless, mterest many who have 
left the days of exammations far behmd them, and 
its value for these readers will be enhanced by the 
numerous foot note references to original papers 
With regard to its chief aim, it is very difficult to 
predict with any certamty whether or not any 
text book will appeal to students The writer has, 
however, already brought it to the notice of his 
classes, and so far as can be judged from the short 
time during which it has been m use, it fulfils its 
purpose admirably , there is every mdication that 
Df Roberts will have to be congratulated on having 
produced a book that can be recommended for 
examination purposes without an alternative 

K G Ef. 


British Ferro-Concrete Bridges 

Reinforced Concrete Bridges the Practical Design of 
Modern Reinforced Concrete Bridges, including 
Notes on Temperature and Shrinkage Effects By 
W L Scott, assisted by C W J Spicer Second 
edition, enlarged Pp xii + 220 + 26 plates (Lon- 
don Crosby Lockwood and Son, 1928 ) 26s net 
TOURING the past decade a very great extension 
-L' in the use and art of reinforced concrete 
construction has taken place Particularly is this 
the case in connexion with bridges , and the con 
siderable number of important bndge structures of 
ferro concrete erected m Great Britain withm recent 
years is significant of the activity of development 
Generally speaking, the employment of such forms 
was noticeable at an earber date both m America 
and on the Continent, and the foreign bterature on 
the subject is fairly extensive But the book before 
us probably represents the only volume pubbshed m 
Britain wholly devoted to the exposition of bridge 
design and construction m reinforced concrete As 
such it 18 both necessary and welcome 
Reinforced concrete design developed along 
rather crude empirical bnes at first, and under such 
conditions bndge construction m this material was 
somewhat tentative and not free from fears as to 
rehabihty Paradoxically, the destruction of bndges 
dunng the War provides the best proof of the 
mherent powers of resistance of this class of con- 
struction when well designed and soundly built, the 
difficulty of completely destroying them havmg 
been well demonstrated In first cost, probably 
the reinforced concrete bridge does not offer any 
great advantage over the steel structure, but in 
upkeep chargee it is superior The present volume 
does not deal with costs, but it displays considerable 
power in the art of straightforward exposition of 
forms and design methods and it covers the range of 
smtable concrete bridge types very clearly 

After chapters on rolbng loads and influence bnes, 
wind pressure and temperature effects, etc , which 
may be considered prebmmary to the mam theme, 
the author proceeds to discuss arch bndges and the 
elements of their design in detail The ferro- 
concrete type lends itself to the arch form of con- 
struction most appropnately, and has, indeed, been 
the chief cause of a considerable development m the 
theoretical bases of ngid arch design The book 
deals with both bmged and hingeless arches, but m 
the mam the details of analysis are limited to the 
parabohe forms of these The author presumably 
considers the development adequate to cover the 
variations thereftom 
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A clear chapter is given on girder bridges and 
includes consideration of both the parapet girder 
and the deck slab and beam types This is followed 
by a short chapter on the bowstnng girder, which, 
as it has developed in reinforced concrete work, 
becomes a variant of the arch t}rpe, in which 
18 moorporated a horizontal member suspended 
directly from the nb The weakness, m reinforced 
concrete, of the diagonal shear members common m 
steel girders, is explained 

The remaining part of the book discusses tem- 
porary and permanent hmge construction and d^ls 
with the problems of foundations and abutments 
The last chapter gives brief explanatory desonp 
tions of several characteristic and important con 
struotions This includes an outlme of the difficult 
and umque Oswald Street Bridge at Glasgow , but 
does not refer to the Royal Tweed Bndge at 
Berwick, the mam span of which is the largest 
reinforced concrete span yet erected m Great 
Britain There is an appendix dealing with specifi- 
cations and matenals The diagrams throughout 
the book are noticeable forsimpUcityand clearness , 
while the many excellent photographs of bridges 
throughout the text and in the last chapter convey 
a very clear impression of the artistic efiects 
achieved in modem remforced concrete bndge 
design 


A New Spider Book 

The Biology of Spiders By Theodore H Savory 
(A Senes of Biological Handbooks ) Pp 
xx+376-^16 plates (London Sidgwick a^ 
Jackson, Ltd , 1928 ) 16« net 

M r SAVORY has performed a useful task m 
collecting together into one volume the 
mam ftwts of the biology of spiders The ideal 
suggested in the preface, that the reader should 
have no need to look elsewhere for further informa 
tion on the subject, was, of course, a counsel of 
perfection, but for most purposes the account is 
adequate The student mtending to embark on 
research — on eye structure, for example — ^wiU 
certainly not be content with the sketch here pre- 
sented, but he will be greatly helped by an excellent 
bibhography, very conveniently arranged under 
appropriate headings 

About the section on external and mtemal 
structure httle need be said Mr Savory is a 
competent zoologist m addition to being a very 
keen student of spiders, and his summary of 
morphological facte may be trusted, and will be 
found sufficiently complete The illustrative figures 


are diagrammatic but generally to the pomt, 
thon^ we are rather surprised that he should have 
passed Fig 37 (p 64) , this is decidedly misleaduig 
as regards the oesophagus, which would appear to 
have no oommumoation with the outside world 
We turn with more mterest to the subsequent 
bionomic sections, which the author justly claims 
to contam certam original contributions to what 
would otherwise be a mere compilation — useful 
though such a compilation might very well be 
The chapter on behaviour is interesting, and we 
commend the author’s insistence at the outset on a 
cautious interpretation of the phenomena observed 
The commonest mistake of naturalists is the attn 
button to the creatures they study of mental 
powers which they are far from possessing, and we 
are mclmed to agree with Mr Savory when, on a 
later page, he suggests that even such practised 
observers as Bnstowe and Locket have somewhat 
erred in this respect in their interpretation of the 
phenomena presented by mating spiders 
The chapter on the spider’s web is bnef, and is 
chiefly mteresting for the author’s views on the 
origin and evolution of the more comphcated snares 
These views are of course speculative, but they are 
at all events reasonable Naturally he starts from 
what he calls ” the drag hne habit," which would 
neoessanly result m the coatmg of the retreat 
The spread of this coatmg to the immediate neigh 
bourhood would give the sheet web of Tegenana, 
which Mr Savory regards as the pnmitive type of 
snare, and the other forms appear to him to have 
Misen from the need to economise m silk 

Mr Savory’s account of protective coloration and 
mimicry gives, in a small space, all the important 
facte, and his acquaintance with current literature 
IS shown by the mclusion of the mteresting experi- 
ments of Gabntechevsky on changes of colour ex 
hibited by Mieumena vatia, published m 1927 
In dealing with mating habits, Mr Savory of 
course alludes to the classic researches of the Peck- 
haras on the antics of amorous jumping spiders, 
but he 18 chiefiy concerned with the more recent 
observations of Gerhardt, Bnstowe and Locket on 
other aranoid famihes We regard his discussion 
of these phenomena as among the most interesting 
and valuable portions of the work 
After reviewing the fossil spiders and the trap- 
door spiders, the author proceeds to consider the 
probable course of evolution of the whole order 
He figures a hypothetical primitive spider and sug- 
gests lines of development resulting m the main 
divisions now recognised A full discussion of his 
views would occupy more space than is at our dis- 
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posal Sufficient has been said to give a fair idea 
of the scope of the whole work 

Mr Savory’s style is clear, if his touch is not 
conspicuously light We rather regret his revival 
of the term ‘ spiderling ’ which used to imtate us 
in McCook, and we now and then find him employ 
ing an uncouth term What, for example, are 
‘ Behaviourists ’ 1 The appendix on “ Some other 
Araohnida ” will be welcomed by certain of his 
readers, but we hope that when a new edition is 
called for, he will supply better figures to illustrate 
the ticks Those in the text are, not to put too 
fine a point upon it, atrocious C W 


Birds of Malaya. 

The Bxrda of the Malay Penxnavla a General Ac- 
count of the Birde xnhabxtxng the Regxon from the 
Isthmua of Kra to Singapore with the Adjacent 
Islands By Herbert C Robinson (Issued by 
Authonty of the Federated Malay States Govern 
ment ) Vol 2 The Bxrda of the HxU Stations 
Pp XU + 310 + 25 plates (Ixmdon H F and 
G Witherby, 1928 ) 35« net 

M r ROBINSON has produced his second 
volume on the birds of the Malay Peninsula 
with commendable speed, only one year having 
elapsed smce the publication of the first volume, 
which contained the “ Common Bu-ds of the Malay 
Peninsula ” The present contains descnptions of 
the “ Birds of the Hill Stations,” Mr il^binson 
having fixed a minimum level of 2500 feet for the 
purposes of his work 

The title of the volume is perhaps a misnomer, for 
hill stations m the Malay States are still in their 
infancy, and the volume might have been called 
with greater accuracy “ Birds of the Hill Ranges ” 
The height of the majority of the main hill-ranges 
runs to some 7600 feet and, for the most part, they 
are covered with primitive forest but little cut up by 
villages and their cultivation, though mtersected 
here and there by grassland and forest streams 
In reviewing the first volume we have already 
expressed our regret that the author has been 
obliged to bnng out his volume m the form adopted 
The work has been divided into four parte In the 
first volume, as already mentioned, he dealt with 
the "Common Birds of the Malay Peninsula,” whilst 
the two volumes still to come will mclude “ Shore 
and Water Birds,” the " Barer Birds,” etc Such 
a method of dealing with the avifauna of any 
country must necessitate an immense amount of 
unnecessary overlapping, which makes it very diffi- 
cult for the would-be reader uid student to find his 


way about in the different volumes In a vast area 
such as the Malay Peninsula, birds which are of 
great rarity m one part are common elsewhere, 
whilst many are restnoted m their habitat to com- 
paratively small areas and are absent elsewhere 

In spite of this one great drawback, the present 
volume forms a most valuable, interesting, and well- 
written addition to our knowledge of the avifauna 
of the Malay Peninsula, and we congratulate its 
author on its production, which will fill a long-felt 
want The classification adopted is on the same 
hues as that for the past volume It commences 
with the game birds, contmues with the pigeons, 
rails, raptores, and owls, and concludes with the 
Pico Passeres The author ignores orders and sub- 
orders and adopts the easier, and perhaps wiser, 
course of dividing his bu^s into families only On 
the other hand, he accepts a vast number of genera 
which are based on very slight characteristics 
Thus he resuscitates Hume’s name Athenoptera for 
some of the Scops owls of the apxlocepkalus group, 
though these birds are almost indistinguishable 
from some members included by him m Otus In 
the circumstances it is perhaps discreet of the author 
not to attempt to explam to his readers the char- 
acters upon which he relies to distinguish his genera 
The 26 coloured plates by Gronvold are of their 
usual excellence and of a standard worthy of so im- 
portant a work , the paper used for the text, how- 
ever, is very heavy, and the large volume therefore 
somewhat mconvement to handle 

We are glad to see that Mr Robinson gives ver- 
nacular names to the great majority of forms with 
which he deals Many authors omit this important 
detail on the grounds that tnvial names given by 
Orientals are of no value, as they refer only to 
classes and not to species of birds Most of them 
forget that these class names are nearly always 
amphfied by prefixes descriptive of the particular 
species described 

We shsill look forward with pleasure to Mr Robm- 
son’s future volumes, which we feel sure will be of 
equal value to the present 


Physics for Non -Specialist Students 
Physics for College Students an Introduction to 
the Study of the Physical Sciences By Prof 
A A Knowlton Pp xix+641 (New York 
McGraw-Hill Book Co , Inc , London McGraw- 
HiU Publishing Co , Ltd , 1928 ) 18s 9d net 

P ROF KNOWLTON’S text-book is an attempt 
to treat th© subject matter of physics m such 
a way as to justify its study by students who do not 
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need it for future technical work but simply fca its 
general educational value Havuig taught phsmioa 
for twelve years in an engineering college where it 
required no justification, the author moved to an 
arts college and was then faced with the question 
Why should students study physios ? This book is 
an outcome of his attempts to present the efforts of 
man to systematise and master bis physical on 
vironment, in such a way that the question is satis 
factorily answered In order to do this, he has had, 
mevitably, to drop the usual more or less logical 
presentation of physios under separate headings of 
meohamcs, heat, etc , and further, to add the 
necessary spice, he has mcluded a good deal more 
of the ‘ new physics ’ than is the custom m such 
text books Thus entails leavmg out certain por- 
tions, chiefly accounts of the older classical expen 
ments, and methods of measurement, the latter 
bemg left to the laboratory course the book is 
thus kept a reasonable size , there are fifty chapters, 
each meant to be read comfortably at one sitting 
The first chapter explains the place of physical 
science m modem civilisation and gives an excellent 
account of scientific method and attitude of mind 
and the distmction between facts and hypotheses 
Starting from the notion of ‘ work,’ smee “ work is 
the most general and important article of commerce 
m the modem world,” the author loads up to the 
concept of ‘ energy,’ which is the central theme of 
the book This accounts for the early introduction 
of chapters on the measurement of energy m its 
various forms and on the connexion between matter 
and energy In the thirteenth chapter the sun is 
considered, as an mtroduction to the study of the 
sources and modes of distribution of energy, and 
this leads to the treatment of the motion of falhng 
bodies, the production of motion, spectra, magnetic 
and electric fields, and atomic structure Then 
after wave motion comes radiation, leading up to 
X rays, relativity, and quantum theory The 
remaming fourteen chapters deal with the physics 
oI the air, including sound , properties of matter, 
sohd and fluid , some simple thermodynamics , 
and, finally, some more advanced magnetism and 
electncity with their practical applications 

The obvious advantages of this method of pre- 
senting a subject like physics are that it enables 
students, after the first few chapters, to have a 
mental background against which further know 
ledge can be viewed, and it also allows what 
Prof Knowlton calls a cychc arrangement, that is, 
a constant reiteration of fundamental foots and 
principles The attempt made throughout to 
utilise, in explanation, things famibar m everyday I 


life IB specially noticeable m the hst of examines 
which follow each chapter, which are graded as to 
difficulty In fact, some of the problems are so 
attractive as to be almost irresistible, which is 
saymg a good deal There are also timely para- 
gmphs on scientific accuracy, measurement of 
quantities which vary irregularly, physical ‘ laws,’ 
etc , and nowhere has true scientific caution been 
sacrificed to enthusiastic stimulation of mterest 
The illustrations are good, especially the photo- 
giaphs in the optical section 

ftof Knowlton has certainly succeeded in pro 
duemg a text book which justifies its own study , 
and it IS with no surprise that one learns that it 
has already met with “ marked student approval ” 


Zoology for Indian Students 
An Elementary Text Book of Zoology for Indxan 
Students Adapted from “ An Elementary 
Course of Practical Zoology,” by Profs T J 
Parker and W N Parker Second edition 
By B L Bhatia Pp xii + 684 (London 
Macmillan and Co , Ltd , 1928 ) 15 j not 

S OME lune years ago the excellent “ Elementary 
Course of Practical Zoology, by T J and 
W N Parker, was taken in hand by Mr B L 
Bhatia, of the Government College, Lahor^f 
adapted to the special needs of Indian studeiitB 
The book in its new form, entitled “ An Element 
ary Text Book of Zoology for Indian Students,” 
has now deservedly reached a second edition 
While the plan follows in general that of the Parkers’ 
original book, it has been modified so as to 
make it less of a mere description of ‘ types ’ 
and more of a general text book 

Part I , occupying about a third of the volume, 
remains as before — a description of the frog, 
forming an admirable introduction to vertebrate 
anatomy, histology, and physiology There are 
vanous improvements m detail, as, fur example, 
in the figure of the frog’s heart, which is still 
capable of improvement, as is also the account of 
the physiological action of the conus artenosus 
Part n shows more alteration A good account 
of the malarial parasite is given , the student is 
told how the mosquito “ not only sucks blood but 
also spits into the wound,” and hia attention is 
further gripped by his being made to realise how 
India was the scene of Ross’s original discoveries, 
and how practically important to India is tiie 
successful prevention of malanal disease 

In the hst of special types, vanous changes have 
been made to smt Indian conditions The earth- 
worm IS no longer the famibar Lvmbncua, but the 
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Indian Pherettma poethuma, which, while in many 
respecta equally suitable, sufiers under the great 
disadvantage from the teacher’s point of view 
that its nephridial organs are of extreme complexity 
and accordingly much less suitable than those of 
Lumbncua for driving home oertam of the important 
general pnnciples of the morphology and physiology 
of renal organs The crayfish of the Parkers’ 
book 18 replaced by the prawn PaUrmon, so far 
as external features are concerned, and the cock- 
roach , while, as is entirely suitable, a short sketch 
IB given of the life history of a mosquito The 
freshwater mussel as a type has been out out, 
while on the other hand there have been added 
to the book chapters doalmg with more general 
aspects of zoology The main groups of the animal 
kmgdom are briefly reviewed, and the volume 
concludes with three chapters dealing with cyto 
logy, embryology, and evolution 

Hero and there are details which should be looked 
into when the next edition is being prepared — 
such as the references to ‘ true bone,’ air bladder, 
and conus arteriosus of fish , and the absence 
of nephrostomes m the metanephros In the 
chapter on evolution there is still apparent the 
tendency to think m terms of organs or parts of 
organs instead of m terms of individual animals , 
while many teachers would regard it as an improve 
ment to drop entirely the terms ‘ acquinxl char 
acter ’ and ‘ mutation ’ — the first because its use 
seems at once to cause confusion of thought m 
certain minds, the second because its use by 
different writers m different senses has caused it 
to lose its value as a precise scientific term 
Apart from such mmor blemishes in detail, the 
book is a thoroughly good one and may be warmly 
recommended to Indian teachers and students of 
zoology It IS well illustrated, and the descnptions 
of the various animal types are accompamed by 
exceUent directions for their practical mvestiga- 
tion by the student 


A Bibliography of Bibliographies 
Bxblxography — Practical, Enumerative, Historical an 
Introductory Manual By Henry Bartlett Van 
Hoesen, with the collaboration of Frank Keller 
Walter Pp xv + 519 (New York and London 
Charles Sonbner’s Sons, 1928 ) 27« M net 
rf''IHIS work 18 based upon a senes of lectures 
JL dehvered annually at Princeton Umversity 
smoe 1923 Its prmoipal object is to tram the gradu- 
ate student m the use of bibhographies, and to m 
ouloate the value of method m his practice The 


backbone of the work is a bibhographical appendix 
covering some eighty pages and enumerating more 
than two thousand bibhographies, and the first 
eleven chapters of this work are m the nature of a 
commentary upon the bibliographies listed 

The authors rightly stress the fact that their 
manual is introductory rather than complete, and 
that their aim has been to set the student’s feet on 
the right path of investigation rather than to load 
him with descnptions of all necessary matenal 
Within these limits we consider that the work has 
been carried out successfully The selection of 
bibliographies is judicious and singularly free from 
national bias, and the cntical commentary proves 
that the authors arc. skilled craftsmen Omissions, 
of course, there are Archive searchmg should have 
been given a separate chapter, and the “ Official 
Cluide to the Public Record Office of Great Bntam ” 
should ha\e been included Under ‘ technology,’ 
again, wo find an entry for the ‘ Catalogue of the 
German Patent Office,” but none for that of the 
British Patent Office, or for its numerous ‘ Guides ” 
and ‘ Subject Lists ” A more serious defect is the 
weakness of Chapter ii on practical bibliography 
The nature of research is insuflficiently explained, 
and the collection of bibliographical material and 
the rules for compilmg bibhographies are treated 
together although the two subjects are entirely 
distmet Most collectors err on the side of false 
economy and pay for it m after life by having to re 
copy or remount their collections on pajier of larger 
size The modern ‘ rmgbooks ’ appear to offer one 
satisfactory solution of the problem 

Again, the student should be warned agamst 
undertaking work for wluch he leu'ks the necessary 
techiucal equipment An engineermg subject de 
mands an engmeering training Jenkins’s ‘ Power 
Locomotion on the Highway,” 1896, and Hopwood’s 
“ Living Pictures,” 1899, are fair examples of suc- 
cessful bibliographical work by competent men 
The bibhographer should also be advised that, in 
whatever order he elects to pubhsh his bibhography, 
he should at some penoil of its compilation sort his 
entries in chronological order and submit them 
afresh to cntical exammation , for chronological 
order solves many questions of authorship, priority 
of statement, and other bibhographical problems 
We thmk that in this chapter the authors have 
leaned too heavily upon outside opinions, which are 
often contradictory and far from helpful 
The final chapters of this work are careful com- 
pilations of the histones of wnting, pnnting, and 
book production They form mterestmg reading, 
but add little to the practical value of the work 
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Our Bookshelf 


Archxolog7 

Oraon Reltg%on and CitsUms By Rai Bahadur 
Sarat Chandra Roy Pp xv+418+20 plates 
(Ranchi Man tn India Office, 1928 ) 12 

rupees 

Ethkolooists are indebted to Sarat Chandra Roy 
for hiB valuable book “ The Oraona of Chota 
NaCTur ” (1915)i and now he has provided a study 
of Oraon religion and customs which should be 
read by all those who are interested m primitive 
rehgions The Oraons (or Kurukhs) are immi^nts 
on to the plateau which they share with the 
aboriginal Mundas and other tnbes 
The especial value of this book is not merely m 
the detailed accounts of socio religious and re 
hgious ntea and oeremomes and magical practices, 
but m the very suggestive religious transfor 
mations that have occurred since the Oraons 
arrived, and the process is still continuing The 
original religion centred round (1) the supreme 
spirit, or spirit of good, Dharmes, who was formerly 
the sun lord, the author, preserver, controller, and 
pumsher of men, gods, and spirits, and (2) the 
‘ evil eye ’ and ‘ evil mouth ’ as representing the 
spirit of evil Most of the village gods and spirits 
were appropriately borrowed from the Mundas, 
who had long been settled on the land, and a few 
have been borrowed from their Hindu neighbours 
There are also ancestor spirits whom the deceased 
Oraon joins on the annual ‘ great marriage ’ or 
* bone drownmg ’ day , apparently these were 
formerly considered to be mischievous, but now 
are mainly beneficent The most important 
annual ceremony is the spring festival of the 
‘ mamage ’ of the village pnest with his wife, in 
token of the mamage of the sun god with the earth 
goddess, so that the earth may fructify , probably 
it 18 a survival of a festival of the food gathenng 
stage in their history The hcentiousness per 
mitted on this occasion is behoved to stimulate the 
fertihty of the earth 

The germ of the Bhakti cults was very ancient, 
but under Hindu influence it was fructified as 
reverent faith in and loving adoration of a personal 
deity , thus was the way prepared for Qinstiamty, 
which was introduced in Hindu organisa 

tions have tned to bring the Oraons mto the official 
Hindu fold by giving them ceremonial punfication, 
but with httle effect 

Chivalry a Series of Studies to lUustraU its His 
toncal Significance and Civdising Infiuenee By 
Members of Kmg’s College, Londcm Edited by 
Prof Edgar Prestage (^e History of Ciyihsa 
tion Senes) Pp xv + 231+24 plates (Lon 
don Kegan Paul and Co , Ltd , New York 
Alfred A l^opf, 1928 ) net 
A VOLOMB composed of a senes of lectures dehveced 
by a number of mdividuals must necessarily lack 
the umty of outlook of a book by a single author 
This is a serious defect m dealing with so important 


a factor in the history of western civilisation as 
chivo^ However gteat an authority each of the 
authors whose lectures are moluded here may be cm 
his special branch of the subject, the descnption 
of the oharactenstiCB of chivalry of countries — 
England, France, Spam, Portugal, and k) on— 
misses the mterpretation of the facts which is the 
function of a history of culture such as this senes 
aims to be Hence apparent discrepancies m the 
attnbution of chivalry as a characteristic outcome 
of the temperament of now one, now another, 
nation 

A broader treatment would have brought out the 
fact that chivalry was an expression of the ideals, 
temperament, and culture of the Nordic peoples who 
hod imposed themselves as rulers over a great part 
of Europe Hence the paradox of chivalry that its 
ideals prevailed within the caste only, and did not 
affect relations with the commumty, who, in fact, 
were a subject population Subject to tbis reserva 
tion, this book is an addition to the literature of 
chivalry which is to be valued, especially where it 
breaks new ground The illustrations, as nearly as 
jpossible oontcmporarv , have been particularly well 
selected 

The Ancient tVells, Springs, and Holy Wells of 
Gloucestershire their Ijegends, History, and 
Topography By R C Skynng Walters. 

XIV + 194 + 62 plates (Bristol The < St 
Stephen's Press, 1928 ) lie 6d 
Gloucbstebshibk, owmg to its geological forma 
tion, 18 a county exceptionally nch in springs and 
wells The remote character of much of its country 
side has tended to preserve the memory of the 
sacred character attnouted to water by early man, 
which m modem times survives m the a 880 ciati«[!i; 
of the well with a Christian samt In his de«sri^ 
tive account of the numerous sacred M 

Gloucestershire, Mr Walters, while oOlistantly 
reoognismg that paganism lies at the root of the 
esteem in which the wells have been held, does not 
as a rule offer any suggestion as to the ongm of the 
specific cults, or trace it farther back than the 
dedioato^ samt The custom of offering pins, 
rags, and coins to the well he attributes to the 
Romans , but the distribution of the custom m 
Great Britam and its prevalence m Ireland pomt 
to a more remote ongm 31r Walters admits 
Wandswell as “ at least one survival of paganism,” 
the name bemg connected with Woden, but to 
speak of “ Christian well worship ” is a contoa- 
diction m terms unless Christian is used merely 
m a chronological sense 

The Vampire his Kith and Km By Montague 
Summers Pp xv + 356 + 8 plates (London 
Kegan Paul and Ck> , Ltd , 1928 ) 16« net 
Likb his books on witchcraft, Dr Summers’ study 
of the vampire combmes a vast erudition with a 
complete acceptance of the orthodox theological 
pomt of view Some knowledge of the history of 
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controversy relating to witchcraft and demonology 
18 requisite m order that the reader may not dismiss 
the book as merely credulous and not, as it is, a real 
contribution to the bterature of the subject Yet 
it may not be unmstructive to mention one mmor 
matter which brings out cleariy the author a point of 
view He accepts the real existence of the vampire 
That 18 a matter of authority He doubts that a 
nurse was in attendance when Bram Stoker s play 
‘ Dracula ’’ was presented in London Yet this 
was a statement of fact and could have been 
verified by inquiry If however the reader is 
prepared not to exact a scientific spint of scepticism, 
Dr Summers’ book will be found a mme of informs 
tion relating not only to the vampire behef but also 
to the abnormal pathological states which without 
doubt gave nse to the belief — a gruesome but 
nevertheless instructive field of inquiry 

Biology 

Faune de France 18 DtpUres (Nimatocirea) 
ChwonorntdoR III Chtronomance Par M Gket 
ghebuer Pp 174 32 francs 19 HynUno 

pUrea veajnformea, U (Eumemdoe, Ve8p%da,Ma8a 
Ttdee, Bethylidae, Dryxnxdot, Emholemxdae ) Par L 
Borland Pp viu + 208 (F6d^ration fran^aise 
des Soci4t4s de Sciences naturelles Office central 
de Faumstique ) (Pans Paul Lechevaher, 
1928 ) 36 francs 

Thb Faune de France ’ senes of monographs is 
now familiar to most zoologists and the serrate 
parts already issued have b^n noticed at intervals 
m our columns The two most recent fascicules 
that have come to hand form Nos 18 and 19 m that 
senes , No 18, by M M Goetghebuer, is concerned 
with midges forming the tnbe Chironoman® of the 
family Chironomid® , and No 19, by M L Borland, 
deals with the true wasps, together with certam re 
lated groups commonly umbra to form the family 
Bethyhd® The method of arrangement adopted 
in these two parts is similar to their predecessors , 
namely, a short mtroduction on structure and 
biology followed by geneno keys under each genus 
IS a key to the species, while each species is separately 
desenbed, its general distnbution mdicated.and any 
important facts known relative to its biology are 
recorded The numerous illustrations and full 
bibhographic references are also noteworthy We 
commend these two monographs to the notice of 
English entomologists, smoe the French fauna in 
eludes most of the British species m the groups 
concerned ADI 

QHhert Whitt Pumter, Poet, and Stylist By 
Walter Johnson Pp xvi + 340 + 4 plates 
(London John Murray, 1928 ) 16« net 
Masy commentanes on the wntmgs of Gilbert 
White have been published, but none has worked 
out m such detail the aspects seized upon in this 
volume In analynng the matter and the method 
of presentation of Wlute s observations, the author 
has naturally lost the very essence of the attractive 
ness of the original works, but he has made a 
scientific appreciation which will be valued by 


those who would understand the place of these 
observations in the light of modem knowledge 
The disconnected studies of “ Selbome^ and 
other works are here grouped and classified m their 
due relationship, ecology, birds, other vertebrates, 
insects, botany, geology, meteorology, and the hke, 
and there are excellent chapters on the man, the 
scope of his work and the distmctive quality of his 
prose style Throughout the work the reader is 
brought in close touch with the meticulous observe 
turn glimpses of far seeing speculation, simple and 
clean cut phraseology, which have made ‘ Sel 
borne the most widely read of Nature books 
The author claims that all the information of 
scientific value not previously printed from White’s 
MS has now been transcribed and made public in 
this volume 

Organographte der Pflamen insbeaonderp der 
Archegoniaien und Samenpjlamen Von Prof 
Dr K von Goebel Ted 1 Allgemeine Organo 
graphic Dntte umgearbeitete Auflage Pp 
IX + 642 (Jena Gustav Fischer 1928 ) 30 
gold marks 

This new edition of the general section of a well 
known text book has increased considerably in size 
and the new material has not been simply inter 
polated, but the balance of the book has gradually 
changed with the maturing views of its veteran 
author as whole sections have been rewritten and 
reduced or increased in prominence The tendency 
seems still to be towaida a stressing of the inter 
relationship of environment and organism dunng 
development This side of organ development 
receives much attention in the general introduction, 
and 18 the special subject of the last ninety pages 
The book remains an invaluable mme of informs 
tion, especially upon experimental morphology 
The illustrations m the new edition have mcreasra 
in number from 459 to 621, most of them the work 
of the author, his colleagues and students 


Chemistry 

Symbols and Formula in Chemistry an Historical 
Study By Prof R M Caven and Dr J A 
Cranston (Manuals of Pure and Apphed Chem 
istry) Pp IX +220 (London, Glasgow and 
Bombay Blackie and Son, Ltd , 1928 ) 15s net 
Symbols and formula have been used incessantly 
from the early days of alchemy down to these 
modem times m which a radiatmg atom of sodium 
18 represented by the scheme *S^ - ‘Pj | The title 
selected by the authors therefore provides them 
with a convenient excuse for dnllmg a bore hole 
through the whole of the strata in which the history 
of chemical theory is embedded The samples 
which they have extracted are naturally not the 
same as if they had been concerned with the general 
history of chemistry, and many obscure details are 
brought into the li^t of day , but the reader will 
find that the atomic and molecular theories the 
earher and later theones of molecular structure, 
mcluding stereochemistry and oo ordination, fall 
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within the scope of the volume, as well as the 
modem electronic theory 
The reader has thus an opportumty of taking an 
unfamiUar course through famihar fields of study, 
and will be well repaid for domg so It is a pity, 
however, that the cost of this sectional history is 
mater than that of a more comprehensive text 
since many readers who would purchase the 
latter will be content merely to borrow the former 
T M L 

Fixation of Atmospheric Nitrogen By Frank A 
Ernst (Industrial Chemical Monographs ) Pi) 
IX + 154 (London Chapman and Hall, Ltd, 
1928 ) 12s Qd net 

The author of this book points out m the preface 
that it 18 not written for the scientific specialist, 
but “ for the teacher and student, for the business 
man and banker ” The book deals first with the 
sources of mtrogen and the need for its fixation 
from the atmosphere, and then considers in detail 
the arc process, the cyanamide process, the direct 
synthetic ammonia process, and ammonia conver 
Sion products The material is well presented, and 
IS especially valuable on account of the full stat 
istiCB given not only throughout the text and the 
chapter entitled “ Statistics,” but also in the tables 
at the end of the book A fair bibhography is also 
included The chapter dealing with ‘ Economic 
Considerations ” indicates clearly a number of 
economic problems that arise m the commercial 
fixation of mtrogen At the beginning of Chapter u 
(p 11) Bertholet is mentioned msteail of BerthoUet, 
and Sir Humphry Davy’s name is spelt mcorrectly 
No mention is made of MacDougall and Howies, 
who first worked the arc process m Manchester, and 
whose patent (1899) preceded that of Bradley and 
Lovejoy (1002), on the basis of which the author 
(p 12) claims that “ the mdustrial fixation of mtro 
gen thus hod its birth m the United States ” 

The Problem of Fermentation the Facts and 
Hypotheses By M Schoon With an Intro 
duction by Prof A Fernbaoh A Monograph 
of the Institut Pasteur, translated from trie 
French by H Lloyil Hmd, and revised and 
enlarged by the Author Pp xii + 211 
(London Chapman and Hall, Ltd , 1928 ) 
21a net 

The author gives an interesting account of the 
present position of the problem of fermentation 
and traces its development from the time of 
Pasteur to the present day The whole range of 
the subject is covered aloohoho and lactic acid 
fermentation, the place of pyruvic acid and acet 
aldehyde m alcoholic fermentation, the function 
of phosphates and the effects of changing the re 
action of the medium Analogous processes m 
animal tissues are frequently referred to, such as 
the fimction of lactic acid m muscular contraction 
or in nudignant growths The refeoenoes are mven 
at the foot of each page and are also collected mto 
a bibliography of some forty pages, which m 
addition serves as an index of authors’ names 
This 18 a voiume for the specialist, but should be 


widely read also by those mterested in related 
subjects for the hght it frequently sheds on pro* 
cesses which bear some analogy to aloohoho 
fermentation itself 

The Determination of Hydrogen Ions an Elementary 
Treatiaeon Electrode, Indicator, and Supplementary 
Methods, with an Indexed Bibhography on Applica- 
tions By Prof W Mansfield Clark Third 
edition Pp XVI + 717 (London Bailhire, 
Tindall and Cox, 1928 ) 30« net 
Pkof Clark’s standard work on the determination 
of hydrogen ions is too well known to require any 
mtri^uction The third edition, recently issued, 
has been thoroughly revised and brought up to date 
The author pomts out that the number of papers on 
this subject has rapidly increased in recent years, 
so that, in spite of revision and enlargement, the 
work probably covers the field less completely than 
the first edition In spite of this, few except the 
advanced speciahst will fail to find details required 
within Its pages on the colorimetno or electrode 
methods of determmation The subject is treated 
from both the practical and theoretical pomts of 
view, and forms a very complete treatise As the 
question of hydrogen ion activity enters mto most 
biochemical problems to day, selected jxirtions of 
the book will be of value to most biochemists and 
physiologists, and can bo studied with profit There 
18 an extensive bibhography and a list of definitions 
of common terms 

Scent and All About It a Popular Account of the 
Science and Art of Perfumery By H Stanley 
Redgrove Pp vui + 100 (London William 
Heinemann (Medical Books), Ltd , 1928 ) 3s tid 
net 

The careful reader of Mr Redgrove’s booklet will 
gather many unusual items of information, such as 
the natural sources of ambergris, frankincense, 
opoponax ( a name for perfumers to conjure 
with ”), and civet He will notice that the civet 
used 111 Great Britain comes mainly from Abyssmia, 
packed m ox horns , that the odour of Jockey Club 
18 that of the sweet wild flowers wafted over Epsom 
Downs , that diphenyl oxide develojis an odour of 
geranium leaves only m dilute solution , that 
labdanum, the nearest approach to ambergris m the 

S lant world, is gathered by shepherds from the 
eeces of sheep wnich browse on the hills of Cyprus 
and Crete , and that the garden musk {Mtmulua 
moachatus) of the present day has lost its odour, 
possibly owmg to the fragrant plant of our ancestors 
navmg been a ‘ form ’ which has since died out 
Withm its modest limits this little book amply 
fulfils the author’s purpose of providing the general 
reader with a popular account of the science and art 
of perfumery J R 

Inorganic Chemistry Vol 1 Non Metals By Dr 
G H Bailey and Dr D R Snellgrove Pp 
viu + 488 (London University Tutorial Press, 
Ltd , 1928 ) 6a 6d 

This book, together with the compamon volume, 
“ Inorgamo CSiemistry Vol 2 Mainly Metals,” is 
intended to cover the course for an mtermediate 
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luuTemty examination, and is well produced for 
ita price The style w clear and interesting, but a 
lack of on^al and more inspiring illustrations 
does not aid its favourable comparison with some 
other recent text books of similar character The 
statement is made on p 198 that the absorption 
of bromme vapour by iron fUmgs produces fer 
rous bromide, FeBr, , the compound formed is 
Fe,Brg, and is an important source of potassium 
bromide The paramaph on sulphur heptoxido, 
SjO, (p 347), gives the impression that no further 
work has b^n earned out since Berthelot’s sup 
posed discovery m 1877 

An Introduchon to the Chemistry of Plant Products 
By Dr Paul Haas and Dr T 6 Hill Vol 1 
On the Nature and Significance of the Commoner 
Organic Oom-pwinds of Plants Fourth edition 
Pp xvi + 530 (London, New York and Toronto 
Longmans, Green and Co , Ltd , 1928 ) 18s net 
Notwithstanding the systematised courses m 
biochemistry which are now available iii many 
centres, the new edition of this book will continue 
to subserve the authors’ origmal aim of providing 
students of biology with an account of the chemistry 
and physiological sigmficance of some of the more 
important substances ocoumng in the plant It 
contams sections on fats, oils, and waxes, aldehydes 
and alcohols, carbohydrates, glucosides, tannins, 
pigments, nitrogen bases, the colloidal state, pro 
terns, and enzymes , there is also an appendix on 
hydrogen ion concentration It has been brought 
up to date, and although necessarily it contams a 
good deal of somewhat elementary matter, one 
may suggest that it could be read with profat by 
orgamc chemists who are wishful to view their 
subject from a biological outlook J R 

Engineenng 

Foundations the Examination and Testing of the 
Ground preliminary to the Construction of Works — 
Methods and Appliances By William Simpson 
^he Glasgow Text books of Civil Engmeenng ) 
^ xvui + 266 (London Constable and Co , 
Ltd , 1928 ) 18s net 

This book is the latest addition to the well known 
senes of civil engineenng text books produced 
imder the general editorship of Prof Monour, of the 
Royal Technical College, Glasgow Its soope is 
well mdicated by the sub title It is whoUy con 
cemed with the stud^ of the ground and of those 
methods of exaramation and test to be followed m 
the ooUeotion of essential data on which to base 
the design of the foundation arrangements for 
heavy structural work The first chapters deal 
with the features of geological surveys, and, indeed, 
the whole book gives a very clear impression of 
what the author refers to as “ the mtimate re 
lationship whioh exists ^tween Structural Geo 
logy and Civil Engmeenng ” The development 
of the subject proweds through a very complete 
discussion of bonng and teat emaft methods under 
all conditions, both on land and under water The 
final section iwovides a clear treatment of the pro 


oedure and appliances necessary for testing the 
bearing capacity of the ground by direct loadmg 
on open areas, and by test pile or exploratory tube 
methods m deep foundations 
The book throughout is concerned with the 
practical problems, apparatus and operations of 
search There is no collection or classification of 
specific ground data but the care with which the 
detail appliances and methods are explamed, the 
descriptive excellence of the text and the clear- 
ness of the diagrams, combine to make the book 
eminently suitable for students 

Television By Alfred Dinsdale Second edition 
Pp XX -I- 180 + 33 plates (London Television 
Press, Ltd , 1928 ) 5s net 
In a foreword to this little book. Dr J A Fleming 
recommends it to those who desire an all round 
view of the art of television os it exists at present, 
and of the problems and difficulties which still face 
the mventors in this novel held of adventure We 
entirely agree with him He also points out that 
m all mventions like the telephone, radio tele 
graphy, and television, there are two stages of 
development First of all an idea strikes some one , 
then various people try to realise it in practice 
The next stage is when an inventor like a Bell, a 
Marconi, or a Baird, makes an mvention or discovers 
a device, sometimes very simple, which opens up 
a now pathway, and then progress is rapid When 
the right clue is obtained, success follows, provided 
financial aid is forthcommg and systematic experi- 
ments are undertaken The history of the past 
furnishes many similar cases 

The reader, even although his knowledge of 
physics 18 limiteil, will have little difficulty in 
understanding this book There is a groat demand 
by the pubho for anything new, for anything which 
contributes to the conveiuenco of bfe, to entertain- 
I ment, and to the dissemmation of instruction and 
news The physical importance of the now dis- 
coveries and inventions is considerable, and unlike 
many theories they are built on a sound experi- 
mental basis The great obstacles to radio tele 
vision to great distances at present are the dis- 
turbances caused by fading, Morse signals, atmo- 
spherics, and all the other causes which mutilate 
the broadcastmg of speech and music 

A Text Book of Telegraphy Theoretical and Prac- 
tical ByA E Stone Pp vii+465 (London 
Macmillan and Co , Ltd , 1928 ) 20« net 
This book can be recommended to the student, 
who has some previous electroteohiucal knowledge 
He will find that it is easy to understand The 
descriptions of t^ apparatus and the sysWms m 
practical use can bo roaddy grasped as only essen- 
tial parts are shown m the diagrams Special 
attention has rightly been given to multiplex 
systems and to type-prmting telegraphs Only 
the most modem metnods are desenbM Alter- 
nating ourrents, the transmission of signals, sub- 
marme and radio telegraphy, are all touched on 
and the main theorems in connexion with thein 
are given The raathematioal pitoofs m several 
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oasea are novel, and to be commended We were 
unable, however, to follow the proof of the self 
induction of two parallel wirea formmg a loop 
(p 82) However, the answer givbn is correct, 
which is the mam thmg from the practical man’s 
point of view The distmctions between the 
capacity of a condenser, the capacity of a con 
ductor, and the capacity between two parallel 
wires, are not clearly explamed In proving the 
formula for the latter, the assumption is made 
that the charges can be concentrated along the 
inverse Imes of the two oyhnders A proof of this 
should have been given As a rule, the symbols 
have been happily chosen On p 47, however, 
Z IS used to denote a current , this use we think 
quite madmissible On p 402 it denotes imped- 
ance, a use which has international sanction 

^ Geogfraphy and Travel 

Antarctica a Treatise on the Souihem Continent 

By J Gordon Hayes ^ xv +448 + 16 plates 

(London The Richards :^ss, Ltd , 1928 ) 42« 
Thb knowledfi^ of Antarctic matters has grown at so 
great a rate during the twentieth century, owing to 
the mtensive scientific exploration of several areas, 
that a comprehensive work bnnging together in one 
volume the results achieved cannot fail to be of 
value This is part of the task that Mr Gordon 
Hayes has set himself In addition, he gives a cnti 
cal estimate of the value of recent exp^itions, and 
attempts some forecast of profitable hnes of dis 
oovery Beyond all this there are a number of 
appendices, a bibhography, many excellent illustra 
tions, and a few maps 

There can be no doubt that Mr Gordon Hayes 
has brought industry and enthusiasm to his task , 
and though he has no personal expenence of polar 
work, he has at least the advantage of being an 
impartial cntio of all expeditions Yet it must be 
admitted that the book has several omissions and 
not a few maccuracies, and falls far short of being a 
treatise on Antarctica Some of his criticisms, such 
as of transport by man haulage, are of value, but 
his stnetures of the Wilkes expedition are somewhat 
severe, and his basis for judging the success of an 
expedition by the length of coast line discovered is 
most unscientific His list of casualties, which he 
calls the Antarctic Roll of Honour, is moomplete 

It 13 on the scientific side, however, as apart from 
the record of discovery, that the book falls far short 
of its author’s aim This is not surprising when 
it 18 realised from the author’s list of worb con 
suited that his material is derived mainly from the 
TOpular narratives of expeditions These are not 
designed to give the scientific results They are for 
popular reading Of the many volumes of scientific 
reports of recent expeditions, practically the only 
ones mentioned are those of the Terra Nova and a 
few papers on the work of the Endurance More- 
over, there is almost entire omission of French and 
German works even of a popular nature If Mr 
Gordon Hayes does not make use of the available 
sources of m^nal, he cannot claim to have 
written an authoritative treatise 


The PwpU of Tibet By Sir Charles Bell Pp 
XIX + 319 + 57 plates (Oxford Clarendon 
Press , London Oxford Uraversity Press, 1938 ) 
21s net 

Sir Charlbs Bbll has written a most interesting 
and very well illustrated hook on the mode of hfe 
and domestic customs of the Tibetans which may 
be accepted as authoritative The shepherds and 
herdsmen are probably the purest specimens of the 
race The inclement conditions, especially hail- 
storms, render the peasants’ life a hard one There 
18 a great gulf tetween these classes and the 
nobility the trading oommumty forms a middle 
class, but with httle power , the foreign trade is in 
their hands, and even the nobihty have their com- 
mercial agents, for the Tibetan is a born trader 
Begging IB a hereditary profession, but the monks 
who go a begging are on a different footing There 
are few countries where women have so good a 
position, and they are active and shrewd in business 
matters Monogamy, polygyny, and polyandry 
are all found m Tibet, but on the whole monogamy 
18 more prevalent 

The daily life of the gentry is permeated with 
ceremonial and etiquette, and the usages of courtesy 
in all its branches are carefully taught to the young 
Many of the troubles of travellers here and else 
where have been due to non observance of etiquette 
Tibet does not lack land fit for cultivation, but 
lacks the men to till it The population is decreas- 
ing owing to various causes, perhaps more espeoi 
alfy to the large number that live celibate lives m 
monasteries instead of rearing families 

Geology and Mineralogy 
KohUnpetrographxsches Praktikum Von Dr Enoh 
Stach (Sammlung naturwissenschafthcher Prak 
tika. Band 14 ) Pp iv + 196 (Berlm Ge- 
brflder Bomtraeger, 1928 ) 10 80 gold marks 
During the last twenty years ^at progress has 
been made in the study of coal instead of treatmg 
it only as a matenal which on combustion gave 
certam products, mvestigators have been studying 
the matenal itself, its constituents, their mode of 
occurrence and association, and their probable 
method of ongin Coal is a rock rather than a 
mmeral, and much of the progress that has been 
made has come from its examination by petro- 
logical methods These methods have been de- 
veloped independently m England, Amenoa, and 
Germany, and their results have been deeonbed in 
many widely scattered pubhoations, consequently 
a bnef summary of the work with a full list of 
references is very valuable 
The present work is probably more valuable as a 
survey of the field than as a practical handbook In 
the preparation of coal speoimens for mioroscopical 
exammation there are so many technical diffioiuties 
and so many ‘ tricks of the trade ’ that it is doubt- 
ful whether anyone could be sure of success by 
simply following desonptions of the methods 
employed But after desonbing methods, the 
auwor gives a bnef but impartial statement of some 
of the results achieved, illustrated with many 
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excellent photogra^, and followed by a bibbo- 
Brapby of nearly 300 title* The book can therefore 
be uara as an introduction to the subject 
The author differs from most Bnti^ coal petro 
legists m recognising only three chief constituents 
m bituminous coal He considers that there is no 
fundamental difference between the claram and 
vitram of Stopes and other authors He seems to 
favour the view that the oharaotenstic bodies in 
Boghead coals probably represent algal colonies 
^me omissions were probably necessary m a 
work of this type, but we notice no reference to 
methods of bleaohmg or reducing the colour of coal 
sections The work of Lilpop (Cracow, 1917) on 
this subject is worthy of mention 
The book should help students in the early stages 
of research work on coal, and we ou^t to have 
many more workers on this subject m England 
H Hamshaw Thomas 

Bau und Beuxgvng der Oebxrge in Nordamenka, 
Skandxnamen, und Mxttdeuropa Forschungen 
in den Jahren 1924 6w 1927, auagefitiirt mtt 
UnteratUtzung der Nolgemeinachaft der Deutachen 
Wiaaenachafl Von Hans Cloos (Fortsohntto 
der Geologie und PaUontologie, herausgegeben 
von Prof Dr W Soergel, Band 7, Heft 21 ) 
Pp viu + 241 327 + 6Tafeln (Berlm Qebruder 
Bomtraeger, 1928 ) 14 gold marks 
Those interested m theories of crustal drift wiU 
find much to their taste m this small work Prof 
Cloos extends his conceptions of ‘ namte tectomes * 
to cover block faulting and the luce His personal 
observations and remarks on the granite tectonics 
of the Sierra Nevada, on block faulting m Europe 
and America, and on the structure of tne Western 
States, are of permanent value, whatever may be 
the fate of his deductions from them 
The theory advanced is that certam tectomes of 
the crust result from a world wide northward flow 
of sulxTustal material against obstacles One ex 
presBion of this appears m the wedge-form of the 
contments ansmg, as it were, from erosion by such 
a current Agam, the structure of western America 
IB explamed oy a south to north Pacific stream 
impinging on the contmental margm Part of this 
stream is deflected to the north west, part passes 
beneath the contment, and both give rise to cor- 
related teotomo effects Geologists who favour 
Wegener’s continental drift theory would do well 
to compare it with these speculations of Cloos To 
one not particularly attracted by either hypothesis, 
the contments appear to be becoming embarras- 
sii^ly mobile 

The prmting is excellent and the plates good, 
especially one showmg the fault-plane of the 
Cmdstiama trough 

The Nomenclature of Petrology wtih Beferencea to 
Selected Literature By raf Arthur Holmes 
Second edition Pp v -h 284 (London 
Thomas Murby and Co , 1928 ) 7a 6d net 
The second edition of Prof Holmes’s extremely 
useful “Nomenclature of Petrology ” is cl^y 
notable on account of its reduction in price from 


12* fid to 7« fid This no doubt will be welcomed 
by students and research workers, who will find 
the volume a comprehensive and handy work of 
reference 

While the author has made a few corrections and 
slight modifications, there still remain a few m 
accuracies, and one still looks m vain for one or 
two well established terms Durmg the eight 
years that have elapsed smee the first edition, 
many new words have been mtroduced into petro- 
logical nomenclature The author pomts out that 
these are, for the most part, of mmor importance 
Nevertheless, for this reason their usage is hkely 
to be unfamihEu* It is therefore regrettable that, 
on the score of the expense, it has not been found 
possible to mcorporato them m the new edition 
The deficiencies of the book are triflmg, however, 
and do not appreciably detract from its general 
utihty 

Medicine 

The Blood Plaama »n Health and Dtaeaae By Dr 
J W Pickermg (Monographs on Medical and 
Surmcal Science ) Pp xi -t- 247 (London 
William Hememann (Medical Books), Ltd , 
1928 ) 12« fid net 

The author has performed a useful service m 
collectmg withm the pages of a smgle volume 
what IS known about blood plasma as distmot 
from the formed elements of the blood Much has 
been written about the physiology and pathology 
of the different blood coi^uscles, but the results of 
work on the plasma have heretofore remamed 
scattered and uncorrelated In bnef, this book 
treats of the composition of the plasma proteins 
and their relation^p to each other, and of blood 
ooi^;ulation, the physiology of the process and how 
it can be aided or retarded, with the known patho- 
lomcai alterations m its mechanism 

Upwards of 900 papers are referred to, and it is 
probably the bnef accounts of these mvestigators’ 
researches foUowmg each other m succession from 
page to paw which makes the book rather difficult 
to read This is not to say that the author does 
not attempt to summarise the work quoted and to 
indicate what m his opinion is the most probable 
conclusion Thus the author’s view of the process 
of blood coagulation may be bnefly stated as follows 
Part of the prothrombin of the plasma is loosely 
bound, but the greater part is mmly bound, the 
vanous proteins bemg looked upon as a colloidal 
oo ordinated complex rather than as separate 
fnmtions mdependent of each other The loosely 
bound prothrombin unites with protein-phoephphpm 

J oephalm) complexes from dismtegrated platelets, to 
orm thrombin, which rapidly unit^ with fibrinogen, 
releasmg the firmly bound prothrombin, to react 
further with cephahn He also considers that there 
are at least thrw methods by which plasma can be 
converted from a sol to a gel, and that it is a mistake 
to assume that one single process is always respon- 
sible for the formation of the fibnn clot 
Hie thecnetioal aspects of the subject are made 
the basis of correlating our knowledge of the 
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pathology and treatment of abnormal bleedmg, 
and a viseful appendix is given of the composition 
and aotiona of, and indications for, a variety of 
commonly used haemostatics The work will be 
of interest both to physiologists and clinicians, and 
further volumes m this senes of monographs will 
bo welcomed 

On Rous, LevaAvc, and AUted Tumours tn the Fowl 
a Study tn Malignancy By Dr J P McGowan 
Pp vm-99 + 11 plates (London H K Lewis 
and Co , Ltd , 1928 ) 10s net 
Ths observations recorded by Dr McGowan m 
this book are a sequel to his study of pernicious 
anaemia and allied blood diseases, m the course of 
which ho mvestigated leucosis of fowls and noted 
sporadic cases of sarcomatous tumour A detaded j 
exammation of these tumours and of the Rous 
sarcoma No 1 now lead up to a study of the 
etiology of malignant growths, with the conclusion 
that sarcomatous tumours of fowls, moludmg those 
of a leucotio nature, are probably caused by various 
non-specifio imtants Evidence is produced to 
support the thesis that these tumours are maiufesta 
tions of disease of the hematopoietic tissues, the 
pathology of which is discuss^ m considerable 
detail 

Whether the evidence justifies the author’s 
conclusions must remam at present a matter for 
mdmdual opmion, but whatever this may be, it 
will be agreed that careful research such as Dr 
McGowan describes cannot but assist m elucidating 
the problems of malignancy 

Metallurgy 

Impuntiea tn Metals their Influence on Structure 
and Properties By Dr Colm J Smithells Pp 
xi + 167 + 23 plates (London Chapman and 
HaU, Ltd , 1928 ) 18s net 

Exact knowledge of the effects of impurities on the 
properties of metals is of fundamental importance 
to the metallurgist and engineer as well as to the 
physicist or chemist who uses metals as the subject 
of his researches There is, therefore, ample 
justification for the publication of a volume treat 
ing specifically this aspect of metallurgy Until 
the author took the subject in hand, no such book 
had been produced, but whether the present 
treatise is the one for which metallurgists have been 
unconsciously looking is quite another matter 
The author himself stetes that he would have pre 
ferred to use the term ‘ minor constituent ’ instead 
of impurity, and it is certainly very difficult to 
justify the application of the word ‘ impunty ’ to, 
for example, the large amount of chromium 
deliberately added to the stainless steels, to which 
addition m fact these materials owe entirely their 
charactenstic properties 

The effects of impunties on the mechamcal 
pnmrties of metals are quite inadequately treated 
Industrially, the most important metallurgical 
impunties are probably sulphur and phosphorus 
m iron and steel Of these, ^e former is dismissed 


in a few Imes, and the latter soarcely mentioned 
From the historical point of view, too, one would 
have expected at least a brief reference to the 
pioneer researches of Roberts Austen and Arnold 
and Jefferson on the effects of impunties on copper 
and gold None of these workers is even men 
tioned 

Although much interesting and useful infonna 
tion 18 made available in a handy form, the work 
leaves one with the impression that the range of 
the author’s knowledge is too ciroumscnbed to fit 
him for the task which he has undertaken The 
book as a whole is disappomting, and the subject 
still deserves and needs a far more complete and 
balanced treatment It is to the author’s credit, 
however, that he had made us aware of the real 
need for a book treating as a whole the subject, 
some parts of which he has himself considered 

Cast Iron m the Light of Recent Research By 

W H Hatfield 'Third edition, revised and 

enlarged Pp xv+340 (London Charles 

Gnflin and Co , Ltd , 1928 ) 10a net 

In spite of the extensive use of cast iron as a 
structiual matenal, its scientific study has lagged 
conspicuously behind that of steel Until quite 
recently, the knowledge of its constitution has been 
almost entirely empirical, and success in its use 
has been due to the practical skill of fomidrymen 
rather than to an understandmg of the factors 
which determme its constitution Since the first 
edition of Dr Hatfield’s book was pubhshed, there 
have been determined efforts to remove this 
reproach, but a careful compilation such as this 
brings out the fact that even now we are very 
imperfectly acquainted with the constitution of 
cast iron, and therefore with the means of scientific 
control of its properties For example, the relations 
between the sulphur and manganese contents of 
the iron are of the weatest importance m deter- 
inimng the degree of chill under given conditions, 
but the evidence is contradictory, and pubhshed 
work on the subject goes little beyond the know- 
ledge of practical foundrymen Even the relations 
between graphite, combined carbon, and sihcon 
cannot yet be represented in a simple and mtelligible 
diagram, and arbitrary assumptions have to be 
mt^e concerning them 

Dr Hatfield has mcluded almost all that has 
! been done on the subject, except m regard to the 
so called ‘ pearlitic ’ irons. Which might have 
received fuller treatment, and the new edition is 
valuable as a work of reference on a much neglected 
field of metallurgy Unfortunately, the references 
m the foot notes are frequently incorrect, probably 
through imperfect proof reading, and the student 
who attempts to consult ongmal papers may find 
himself at a loss Apart from this defect, however, 
the book is to be commended to metallurgists as 
a compendium of facts When the fourth edition 
IS called for, it may be hoped that such progress 
will have befen made m the scientific knowledTO of 
oast iron that a systematic presentation of its 
metallography is possible 


C H D 
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A Btblvography of Metallic Corrotum comprtttng 
Reftrenca to Papere on Ferrous and Non-Ferrous 
Corrosion (including Methods of Protection) pub 
lished up to end of 1927 Greatly enlarged from 
a Bibbonaphy prepared for the British Non 
Ferrous Metals Research Aasooiationandpnvately 
issued to its Members ByDr W H J Vernon 
Pp XI + 341 (London Edward Arnold and 
Co , 1028 ) 21« net 

Thb hterature of corrosion is extensive and at the 
same time widely scattered, so that a student of the 
subject feels the need of a bibhography more than 
in moat branches of apphed physical chemistry 
Several attempts at suon a compilation have been 
made, but certainly with less success than in the 
present work, which is likely to prove of great value 
to chemists and to metallurgists At hrst sight 
it may be thought that the classification wmoh 
Dr Vernon has adopted is not the simplest, since 
there is no alphabetical index of authors, and the 
arrangement is one of many sections, each of which 
covers a defimte part of the subject After using 
the book for a short time, however, it is found that 
there is no difficulty in tracing any required paper 
the author of which is known, whilst a thorough 
system of cross references ensures that the papers 
likely to have a bearing on any particular question 
can be traced with little effort The bibUowaphy 
has responded well to the test of looking for^own 
memoirs 

There is no attempt to give the exact title of each 
jiaper, a short indication of the subject being given 
in English, but the onginal reference is accompanied 
by references to abstracts m the most accessible 
English and American journals When necessary, 
a brief abstract is added, and this part of the work 
has been done judiciously, so that the reader is 
guided to essential papers without having to con 
suit a large mass of material of no importance to 
his immediate subject Dr Vernon is to be con 
gratulated on having performed a useful task with 
success 

C H D 

Miscellany 

History and Historical Research By C G Crump 
Pp X + 178 (London George Routledge and 
Sons, Ltd , 1928 ) 58 net 
This is a delightful and stimulatmg httle book 
Mr Crump held an important position in the 
Pubhc Record Office for many years, but ho writes 
in a spirit which would be equally becoming m a 
scientific laboratory In fact, his essay is one of 
the best proofs we have seen of the essential 
sunilanty between all forms of work which aim 
at mcreasmg knowledge of a living kind Almost 
everything he says might be said with equal truth 
about scientific resear^ 

Mr Oump starts with the primary and funda- 
mental necessity of an mquiring mind Every 
researcher must be possessed with the desire to 
know In this he only shares the charactenstio 
which Anstotle assimed to the human species as 
a whole , when he adds to this the mark of wantmg^ 


to know something new, or more about something 
than anyone else knows, he takes rank among 
onginal researchers — those who odd to the sum of 
human knowledge But in order to do this he 
must at starting be provided with a considerable 
eqmpment of general knowledge, and no part of 
Mr Crump’s book is better than where he dwells 
on the supreme imiiortanoe of a well tramed mmd 
m jud^g of the ukely field for research and of 
the vidue of evidence, and m presenting it in a 
lucid and well ordered form 

Two other admirable features stand out m this 
manual for the young researcher One is the 
insistence on self reliance The choice of subject 
must be individual, and the professor, or older and 
more experienced colleague, should assist as fnend 
and equal, not as dictator or superior All the 
details of his method — the note takmg, and 
arrangement, the planmng and wnting of the 
book — will lx‘ Biibordmate to the main idea, and 
grow under his hand as he works In short, the 
researcher, be he historian or man of science, is 
master of his own fate, and no one can make or 
mar it but himself 

Another attractive feature of the book is the 
style m which it is written, and the constant 
quiet humour which irradiates the whole There 
IB no better example of this than the analogy of 
the choice of a subject with the chase of a lion 
The researcher has first to delimit the area in which 
he may find his quarry This m itself demands 
wide knowledge and careful preliminary survey 
by these the true haunts of the subject are asoer 
tamed The searcher then advances, slowly and 
steadily testing and securing all the means of 
approach , and when at last the noble object of 
his quest stands before him, ho is just as likely 
to be devoured by the quarry as to make it his 
own The former indeed may seem as fine and 
httmg a reward as the latter 

F S M 

The Evolution and Classification of Soils By Dr 
E Ramann Translated by Dr C L Whittles 
Pp XU + 127 (Cambridge W Heffer and 
Sons, Ltd , London Simpkm Marshall, Ltd , 
1928) Is U not 

Stabtino with a definition of soil, the author 
brmgs together many of the ideas and systems 
which have been doveli^d throughout the world 
for its scientific classification After discussing 
bnefly the advantages and disadvantages of vanous 
methods of classifjong soils, a system is adopted 
which, although almost too wide for general use, 
18 not subject to the serious hmitations of most of 
tho older classifications A soil is classified in 
accordance with its ‘ zone ’ (latitude and longitude) 
and its ‘ region ’ (dependmg on height, position, 
hunud or and chmate, etc ) 

Most soil workers nowadays have a little know- 
ledge of the Russian pedological classifications and 
nomenclature, and this has proved m many oases 
a dangerous thing Those who want to know the 
exact meaning of podsol, tschemosem, and similar 
terms frequently used and mis used in recent works 
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on soilfl will find an excellent disoujSBion on the sub- 
ject m this book, although the author wisely avoids 
too drastic a use of modem Russian systems Soils 
are but short lived thinm oompari^ with their 
geological neighbours, and our knowledge of their 
characteristics in bygone times is still scanty — 
but the paragraph on “ Relic Soils ’* whets our 
apjMtite for more 

llie translation, in spite of great difiSculties, 
reads easily Only one slight improvement might 
well have been made , it would have been better 
to have angboised the transliteration of Russian 
names — ^the German transbterations offend the eye 
m an English book and are very apt to be mis 
leadmg 

The Great Betrayal (La Trahtson dee dercs) By 
Julien Benda Translated by Richard Aldmgton 
Pp x + 188 (London Grorge Routledge and 
Sons, Ltd , 1928 ) 7e M net 
Thi thesis of M Benda’s book is that the European 
tTUeUtgetUeta have gone over to the enemy , that is 
to say, they have deserted the idealist ranks and 
joined the great army of the Philistines It is not 
merely that the tiUellxgerUeta have become sceptics 
they have actually transferred their allegiance, and 
devote themselves to detract and deride every form 
of idealism For example, they lend themselves to 
“ the intellectual organisation of political hatreds,” 
and preach the doctrine of “ sacred egotism ” 
They display “ the scorn for argument, the excess, 
the hatrra, the fixed ideas ” which we are ac 
oustomed to associate with the lowest forms of 
pohtical propaganda In short, they have pros 
tituted their powers, and have become the mihtia 
of materialism Even mtemationalism, which 
assumes imposing idealist airs, is inspired by 
bankers, mdustnc^ts, and trade umonists, whose 
aims are by no means dismterested 
The most notable betrayal has been an attack 
upon the mtellectual ideal of truth itself, smce 
“ truth 18 a great impediment ” There is now, for 
example, “ a bourgeois truth and a workmg-olass 
truth,” and truth vanes with frontiers “ Recently 
certain French thinkers waxed mdignant that the 
doctrines of Einstem were accepted by their com 
patnots without more resistance ’ ’ There is doubt 
less much ^und for M Benda’s onslaught m some 
oontmental oountnes But we do not think that 
Bntish men of letters or of science have yet reached 
this stage of cynical barbansm Yet the book is 
well worth readmg The translation is good 

J C H 


Physics. 

Modem Physics By Prof H A Wilson (The 
Student’s Physios, Vol 6 ) Pp xiv + 381 (Lon 
don, Glasgow and Bombay Blackie and Son, 
Ltd , 1928 ) 30s net 

Pboi* H a WII, 80 J^ 18 best known for his expen 
mental mearches, but this book ^ows that he is 
also aUe to give clear expositions of the more 


theoretical aspects of modem phynoe As he has 
himself recogiused, the title is eUstio, and not every- 
one will agree with his interpretation of it In 
particular, most examinations demand a greater 
tuiowlodge of the newer expenmental methi^ and 
less of mathematical physios than is given here 
The outlines of eleotromaraetic theory and electron 
theory are especially good, and furnish an excellent 
mtroauctioii to more pretentious treatises, whilst 
the two chapters on relativity are complete m them- 
selves The sections on the conduction of elec- 
tnoity through gases are good so far as they go, 
especially the chapter on flames, but too great 
weight has been given to the work of the Oxford 
school, and the treatment of the glow discharge 
could well have been entirely replaced by an 
account of the precise methods for studying ionised 
gases at low pressures that have been developed in 
the last few years at Schenectady and at Pnnoeton, 
the potentialities of which have still to be properly 
recognised 

The same general criticism applies to the other 
parts of the book that have an expenmental bias 
What IS given is, nevertheless, concise and accurate 
We have noticed only one mcorreot statement the 
photographing of the artificial disintegration of a 
mtrogen nucleus is erroneously attnbuted to Chad- 
wick in the text (p 225), an obvious shp, smce the 
proper acknowledgment is made to Blackett on 
the corresponding plate (p 131) 

An Introduction to Physical Science By Dr Ivor 
B Hart Second edition Pp xii + 406 (Ox- 
ford Qarendon Press , London Oxford Um- 
versity Press, 1928 ) 4« 

An Introduction to Physical Science By Prof 
James Rice (Benn’s Sixpenny Library, No 
116 ) Pp 79 (London Ernest Benn, Ltd , 
1928) 6d 

Though of the same title, these two booths differ 
widely m treatment and m aim The former, now 
m Its second edition, has already proved useful for 
beginners m expenmental science Meohamos, 
heat, hght, sound, and mametism and eleotnoity 
all find a place m its pr^es, the young student bemg 
mtroduc^ to these sections m some fifty expen- 
ments which he is himself to work through De- 
scnptions of numerous demonstrations and apph- 
cations are also included, the whole being put 
together in a perfectly natural maimer wluch 
cannot fail to attract The arrangement is ex- 
cellent, and the book is cheap at the pnoe 

Prof James Rice’s book reads more hke a retro- 
spect than an mtroduotion To comment ade- 
quately on all the mam branches of physics within 
seventy small pages requires very close pooking 
We cannot help feeling that the little book wouW. 
demand a greater effort of concentration than the 
majority of uiunstructed laymen would be willing 
or able to make It does, however, provide a 

E leasant evenmg’s readmg for one who already 
nows, and it mi^t with advantage be put mto 
the hands of students at about the mteroediats 
stage, for the purpose of providing a general survey 
of past work 
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An Introduction to Advanced Heat By Dr Ivor 
B Hart (Bell's Natural Science Series ) Pp vu + 
336 (London G Bell and Sons, Ltd ,1028 ) 7s 
Thb title of this book has been chosen to indicate 
s standard beyond that usually reached m schools 
but somewhat below that expected of candidates 
for the hij^est honours m the first university 
degrees The author assumes that his readers really 
know their elementary work , and even so they 
must draw a deep breath before plunging mto the 
first chapter, which deals fully with the various 
scales of temperature 

Avoiding the snare of desonptive writmg, the 
author sticks ngidly to his purpose of devehipmg 
the theory of the subject untd he has dealt ade 
quately with the expansion of gases, both from the 
kinetic and the thermod^amic pomts of view 
All this makes rather stiff readmg but the con 
scientiouB student can scarcely fail to have the 
satisfactory feebng that he is really plumbing the 
depths of hiB sub] ect He will find himself rewarded , 
at the end, by some more readable chapters, of 
which perhaps the best — certainly the most novel 
— 18 one relating to convection in the atmosphere 
Dr Ivor Hart has already achieved prommence 
as a writer of more elementary books and as a 
biographer In this latest excursion he is likely to 
bo equally successful 

Intermedtate EledneUy and Magneham By Dr 
R A Houstoun Pp x + 170 (London Ixing 
mans. Green and Co , Ltd , 1928 ) 4« Cd 
Thr title clearly mdicates the scope of this book 
Although it IS written on conventional hues, there 
are many mints m the arrangement which make 
for the orderly development of the subject m a 
student’s mmd, the sequence of the reading bemg 
unbroken by tixlioua descriptions of experiments 
and by reiteration m applications and examples 
By concentratmg in the earber portion of the book 
upon the elucidation of mam principles, the author 
has removed from the pupil the difficulty of sortmg 
out the gram from the chaff — it is all good stuff 
The techmoal appboations of electricity, radio 
activity, and ‘ wireless ’ are reserved for the end 
of the volume, after the fundamental ideas have 
already been formed A good collection of ques 
tions and examples, mconspicuously pnnted, help 
to make up a really useful book 

An Outline of Phyatce By Prof A E Caswell 
Pp xiv + 773 (New Yoiii The Macmillan Co , 
1928) 18« net 

This book is an elementary introduction to physics 
which IS very pleasant to read It is written to 
appeal to non>mathematical students and to all 
who are willing to show a passing mterest in physics 
The conceptions necessary to modem physios 
appear quite early m its pages, and by gradual 
atewes the reader is mtroduoed to many of the most 
strikiiig and most important results of modem re 
search Analogies are given freely — perhaps too 
freely, it may 1» felt, in one or two instances , but 
the author is always clear, and his final chapter, on 

the theoryofrelativity, IS exeeptionally well written , 


War Office Elementary Notes on Ophes and thar 
An^icatton to Service Instruments Compiled for 
Uk in the Bangefinding Branch, Military College 
of Science, Woolwich, 1927 Pp 128 (London 
H M Stationery Office, 1927 ) 3« net 
A USBITTL little book which should fulfil its purpose 
very well, and give the military student of optics the 
guidance he needs in understanding the construe 
tion of his instruments It may be suggested that 
the treatment of simple lenses is a bttle brief , a 
fuller discussion of the magniftoation at various con 
jugate distances would have been valuable when 
deabng with variable power telescopes Also, in 
spite of the bmitations of space, a few remarks on 
spectacles and on colour filters would have been 
useful to the service student 

Primary Physical Science By Wilbam R Bower 
Pp IX +302 (I^ndon Sir Isaac Pitman and 
Sons, Ltd , 1928 ) 5« 

Thk book deals with the rudiments of mechanics, 
heat, and chemistry along the lines laid down for 
the examination in prebmmary techmeal science of 
the Union of Lancashire and Cheshire Institutions 
For the most part the treatment is conventional 
but good histoncal and biological notes are m 
clud^ The book suffers from a certam lack of 
continuity m the readmg, as is almost inevitable 
when a work serves the purpose of a laboratory j' 
manual, a text book, a history of science, and a/ 
book of exercises, all in one ^ ‘ 

Laboratory Physics a Short Course By^ W 
Heckstall Smith and B A Fletcher Pp vu + 
224 (Oxford Clarendon Press , London Ox 
ford University ftess, 1928 ) 4« fid 
This book is mtended for use m all the laboratory 
work m physics which is necessary for the higher 
certificate examinations Although there is little 
that IS novel m the experiments which are described , 
the whole book is excellently arranged and it should 
tend towards good, orderly work m a school 
laboratory It would also serve as a useful guide 
in any school whore an advanced course m science 
IS being developed 

Physiology 

A Text book of Physiology By Prof Wilham D 
Zoethout Third edition 664 (London 

Henry Kimpton, 1928 ) 18a net 
Laboratory Experiments m Physiology By Prof 
W IX Zoethout Pp 261 (London Henry 
Kimpton, 1928 ) lOa 6d net 
Thksb two books may be considered as comple- 
mentary In the text book the author has set 
out to give an account of physioloj^ smtable for 
dental students, and has attempts to steer his 
course between the laiger text-books and the shorter 
elementary treatises The work has reached its 
third edition m the course of a decade and has 
been thoroughly revised , it appears to be well 
up to date The selection of material for such a 
book must bo largely a matter of opmion, and 
depends m part on the courses requu^ of the 
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studentB for whom it ib mtended , it may be re- 
commended to all thoee who do not wish to read 
on© of the larger works 

The other volume gives a fairly detailed account 
of expenmental class physiolo^, including also a 
short section on chemical phy^logy The expert 
ments, however, are often unsuitable for a prac 
tical course m Great Britain, since they require the 
use of anwsthetised animals as subjects, some, 
doubtless, with suitable modifications could be 
earned out on the surviving carcass Apart from 
this objection, the expenments desenb^ appear 
to cover the groqnd fairly completely and are 
probably more detailed than requir^ by the 
average medical student A number of the illus 
trations are taken from Jackson’s “ Expenmental 
Pharmacology ” 

The A B C of ViUimtna By John Pryde (The 
Vanguard Series ) Pp 128 (London John 
Hamilton, Ltd , 1928 ) 2s Od not 
Thh aim of this short readable volume is to give the 
non scientific reader a simple account of our present 
knowledgeof the vitamms in non technical language 
The author appears to have succeeded very well in 
conveying the essentials of a complex subject to its 
pages, and the book should enable the numerous 
people who take an interest m their diet to choose 
appropriate foodstuffs or to exercise discrimination 
in their selection of a proprietary ‘ vitamin foo<l ’ 
We note that the author refers to vitamin Bj as the 
growth promoting fraction of vitamin B , as a 
matter of fact, animals, young rats for example, 
will fail to grow unless vitamin Bj is siinplied in the 
diet as well as vitamin B,, so that both fractions are 
necessary for growth Also it is stated that mam 
malian liver contains vitamuis A and D it appears 

f irobable that the latter is absent from mammalian 
iver, although fish livers provide a rich source of 
this vitamin These criticisms, however, detract 
m no way from the usefulness of the book to those 
who wish to regulate their diet , but jieople should 
not be advised to give themselves ultra violet irra 
diation m their own homes, owing to the dangers 
of possible over exposure The book is quickly 
read and can be recommended to the mtelbgent 
layman for perusal 

tJbungen aus der vergleichenden Physwlogte At 
mung, Verdauung, Blut, Stofftvechsel, Kretalauf, 
Nervenmuskdsystem Von Hermann J Jordan 
Unter Mitwirkung von G Chr Hirsch Pp 
vni+272 (Berlin Julius Springer, 1927) 18 
gold marks 

This manual gives the course of laboratory exercises 
m comparative physiology which the authors haxo 
evolved for students of biology in their laboratory 
at Utrecht Expenments have been selected which 
are readily performed by the student and require 
only easily obtamable biological specimens and 
ap^ratus, wherever possible, of a simple rather 
than of a costly character The book deserves 
the attention of zoolo^ts, smee it is pnmanly bio 
logical and not merely an adaptation of medical 
physiology 


Psychology 

An Hutorvxil Iviroductwn to Modem Psycheiogy 
By 3>r Gardner Murphy With a Supplement 
by Dr Heinnoh Kltiver (International Library 
of Psychology, Philosophy, and Scientific Method ) 
Pp xvu +470 (London Kegan Paul and Co , 
Ltd , New York Harcourt, Brace and Co , 
Ino , 1928 ) 21s net 

A PEEUMiNABY glance at this very substantial 
volume — one of the largest m the important senes 
to which it belongs — might cause one to wonder at 
certain of its features Why, for example, should 
several pages be devoted to Alexander Bam, and 
only a few words to James Ward ? The answer to 
this question reveals one of the many limitations 
which the unquestionably learned author has im- 
posed upon himself Bain stood strongly for the 
physiological approach, whereas Ward’s contnbu 
tion, though equally distmctivo, consisted m apply- 
mg evolutionary concepts to introspective analysis , 
and Dr Murphy’s mam concern is to trace the 
changes which have led to an mcreasing emphasis 
upon the objective method of study, which has 
passed from the physiological to the expenmental 
and quantitative methods so assiduously cultivated 
to day It IS for this reason that such a thinker as 
Ward does not come much into Dr Murphy’s 
picture The author has provided a most mtorest- 
ing and satisfying account of modem psychological 
developments in Europe and America In a 
supplement, Dr Kluver shows how recent German 
psychology has proceeded on Imos of its own 

Practice Fatigue and Oscillation a Stvdg of Work 
at High Pressure By J C Fltigel (British 
Journal of Psychology, Monograph Supplements, 
13 ) Pp V + 92 (Cambndge At the Umver- 
sity Press, 1928 ) 8s fid net 
This is the latest addition to the senes of mono- 
graph supplements issued in connexion with the 
British Journal of Psychology, and is a good example 
of the kind of work which is being done by the 
scientific or objective school of psychologists at the 
present time — a school which has found great 
favour in America, but less in Great Bntam 
‘ Fatigue ’ and ‘ practice,’ and the relations be- 
tween them, are familiar subjects of experimental 
investigation By ‘ oscillation ’ is meant those 
short period variations m efficiency usually referred 
to as mictuations of attention 
Mr Fltlgel’s object has been to expenment, on 
a larger scale than has hitherto been attempted, 
with the view of discovemig any general character- 
istics of these three functions, and also to apply 
statistical methods to the study of their inter- 
relationships The thoroughness of his procedure, 
the extreme caution with which inferences are 
drawn, and the frank admission, or rather insistence, 
that complete success was not achieved m carrying 
out a rather ambitious programme, are all in the 
most exactmg spirit of scientific method It is on 
such studies as these that an important noup of 
modem psychologists have hopes of real advance 
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The, ChM tn PnmUtve Society By Prof Nathan 

Miller (Library of Educational Psycholo^ ) 

Pp V+TO7 (London Kegan Paid and Co, 

Ltd , 1928 ) 124 6d net 

Thb scientifio study of childhood assumes several 
different aspects, of which the physiological and 
the psychological have received much attention 
for several decades past The sociological study 
of the child has not come so defimtely to the front, 
although A F Chamberlam’s book, “ The Child 
a Study in the Evolution of Man,” stands as a 
good specimen of what could be done m this 
field a generation ago Dr Nathan Miller’s is a 
timely addition to contemporary literature on the 
subject 

For the educator the value of the work before us 
hes m the fact that the position of the child in a 
modern complex society is made clearer by an 
examination of the part he plays m primitive 
society From the broaid scientific view such a 
study is of value because of the light it throws 
upon the mechanism of social heredity, for in the 
absence of a written language the child has neces 
sanly been the chief means of perpetuating culture 
from one generation to another Dr Miller has 
used the method employed by Spencer, Frazer, 
Tyler, and others — the method of drawing upon 
the immense body of facts collecterl by trained 
observers, and by travellers among people of simple 
cultures A most interesting and stimulating 
treatise is fortified by an extensive bibliography 


Technology 

Practical Color Simplified a Handbook on Lacquer 
inq, Enameling, Coloring, and Painting, mth 
special altenium to Mixing, Choosing, Harmonis 
tng. Matching, Lighting, Testing, and Designation 
By William J Miskelle (Practical Finishing 
Senes, Vol 1) xm + 113 + 10 plates 

(Chicago Finishmg Research Laboratories, Inc , 
1928 ) np 

This book sets out to provide a guide to a great 
many problems for the practical colourist, but m 
spite of its somewhat ambitious OTesentation of a 
colour circle, mixmg triangle, harmonismg tri 
angle, and so on, there will little to be gathered 
beyond the usual elementary facts of subtractive 
colour mixture that could not be very much more 
effectively learned by a really scientific approach 
to the subject Arbitrary directions to mix so 
many parte of ‘ red ’ with so much ‘ blue ’ are apt 
to be misleading unless the mixer knows something 
about the red and blue to select A knowledge of 
the spectral transmission or reflective ooefliciente 
of pigments, some notions of them relative staimng 
powers, and the like, would form a very much 
sounder basis on which to bmld a discussion of real 
colour mixture 

The water bongs in some discussion of ‘ wave- 
lengths ’ (he i^omd note that p stands for one 
micron, riot a milb micron) and has something to 
say on nearly everything from * Shakespeare to 


‘ Old Glory,’ but when in his chapter on ” Colour 
Photography *’ (which ought to bo headed “ The 
Photo^phy of Colours ” ) he laments that 
“ panchromatic plates are not generally available 
for the use of either roll film cameras or the amateur 
photographer,” he must be prepared to make 
readers of Natitee somewhat nervous of his leader- 
ship ITie book may be of some help to those who 
are prepared to accept his mteresting methods of 
selecting colour harmonies 

Photographic Art Secrets with a General Discussion 
of Processes By Dr Wallace Nutting Pp 
x + 133 + 105 plates (London Chapman and 
Hall. Ltd , n d ) 12s 6d net 

‘ Thk author has made many millions of photo- 
graphs,” although he confirms the statement that 
“ there are only two perfect photographic days in 
the year,” and m this volume gives his experiences 
m a senes of ejaculatory statements of facts and 
opinions, but unfortunately does not distinguish 
between the two He acknowledges that his 
secrets “ may not be secrets to all who use cameras,” 
but finds that the average amateur photographer 
does not know , or at least does not use his know 
ledge, of these matters Scientific facts given are 
very few, this side of the art lieing evidently weak 
with the author , for example, he says ‘ a plate 
consists of microscopic particles of nitrate of silver 
m an emulsion of gelatine ” The author condemns 
exposure meters as requmng judgment in their use, 
‘ bothersome also because to consult it requires 
time,” and ‘ it is often impossible to use ” Instead, 
ho gives a table of proportional exposures according 
to the time of day and year, climatic conditions, and 
the character of the subject Wo cannot indicate 
all the topics dealt with, as there are forty two of 
them , these and the numerous illustrations, many 
of which are very nice and bear evidence to the 
author’s skill, form a book that contains many 
useful suggestions that will inform the ignorant and 
refresh the memory of others 

The Finishing of Jute and Linen Fabrics By 
Thomas Woodhouse Pp xxi + 346 (London 
Macmillan and Co , Ltd , 1928 ) 18« net 

Thb second edition of this standard work, which 
was ongmally published at 8« 6d , now makes its 
appearance at a considerably increased price Un- 
fortunately, a careful comparison of the new and old 
texts does not reveal as much new treatment of the 
ongmal subject matter as one is led to expect from 
the preface Nevertheless, several new features 
appear m connexion with recent developmente in 
the vanous kmds of machines which are described, 
particularly m the case of bag sewing machines 
References are made to modem applications of 
electric driving and heatmg, to safety devices, and 
to improved methods of meohamoal adjustment 
In addition, the chapter on waterproofing and fire- 
proofing has been almost completmy rewntten 
'The author’s work is usually characterised bv 
excellent diagrams and lUiistrations, and this book 
is no exception 
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Forthcoming Books of Science. 


Agnculture, Forestry, end Horticulture 

Ernest Berm, Ltd — ^The English Qraas Orchard, A H 
Hoare , Farm Crops, A W Oldershaw and J Porter 
Jonathan Cape, Ltd — A Modem Herbal, edited by Mrs 
C F Level 2 vols Chapman and HaB, Idd — ^The Struo 
ture and Life of Forest Trees, an English translation of 

Bau und Leben Unserer Waldbhume, Prof M Busgen, 
third edition, revised by Prof E Mhnoh, translated by 
T Thomson Owmsy and Jackson — The Ctm Orower s 
Companion J Porter Maamllan and Co , Ltd — ^Text 
Book of Tropical Agnculture, Sir H A A Nicholls, second 
edition revised by J H Holland 

Anthropology and ArchKology 

G Alien and Urmnn, lAd — Memones of My Life, Prof 
E A Westermarok , The “ Soul " of the Pnmitivo, 
Prof L lAvy Bnihl, translated by Lilian A Clare , The 
Ongm and Development of Hationah^, Dr B Josrah 
Cambndge VmversUy Preea — Our Forefathers Tlio 
Oothonio Nations, Q Schatte Jonathan Cape, Ltd — 
The Heritage of Man, H J Massingham , Modem 
Chinese Civilisation Dr A F Legendre The Story of 
the Uypsies, K Borcovici Longmans and Co , Ltd — 
Bace and Population Problems, Dr H G Duncan , 
Poverty, R Kelso (Longmans’ Social Science Senes) 
Methuen and Co , Ltd — Studies of Savages and Sex, A E 
■Crawley, edited by T Besterman Oxford Unweratty 
Press — The Danube m Prehistory, Prof V Gordon Childe , 
Ashanti Law and Constitution, Capt R S Rattray 
Examples of Maya Pottery in the Museum and Other 
Collections edited by the late 0 B Gordon, Part 2 
Rock Paintings of Southern Andalusia, the Abbd H 
Breuil and M C Burkitt, with the collaboration of Sir 
Montagu Pollock Bart , Biblical Anthropology, com 
pared with and illustrated by the Folklore of Furope and 
the Customs of Pnmitive Peoples H J D Astley Kegan 
Paul and Co , Ltd — The Mongol m Our Midst a Study 
of Man and his Three Faces, Dr F 0 Crooksliank, new 
edition , Witch Hunting and Witch Trials, collected and 
edited, with an Intrixluction, by C L Ewen Greek 
Thought, and the Origins of the Scientific Spirit Prof L 
Rohm , The Court of Burgundy, 0 Cartellien , Life and 
Work in Prehistono Times, Prof O :^nard (The History 
of Civilisation Series) WtUtams and Norgate, Ltd — The 
Antiquity of Man, Sir Arthur Keith, 2 vols , new edition , 
Further Discoveries m the Antiqmty of Man, Sir Arthur 
Keith 

Biology 

Cambndge Umveratty Press — Anatomy and the Problem 
of Behaviour, G E Coghill , An Introduction to the Study 
of Bird Behaviour, H Ehot Howard Hodder and Stough 
ton. Ltd — How to Enjoy Birds, M Woodward. Ohver 
and Boyd — Dictionary of Scientific Terms, Pronunciation, 
Derivation, and Definition of Terms in Biology, Botany, 
2oolo^, Anatomy, Cytolo^, Embryology, Physiology, 
I F Henderson and Dr W D Henderson, second edition, 
revised and enlarged Oxford University Press — ^The 
Story of Our Knowlei^ of Living Thmgs The Evolu 
tion of Biology Dr C Singer, Index Londinensis, an 
emended and enlarged edition oontmued up to the end 
of the year 1920 of Pnteel a Alphabetical Register of 
Representations of Flowering Plants and Ferns, Dr O 
Btapf, SIX volumes, vols. 1 and 2, The Plant Life of 
the Balkan Peninsula A Pbytogeographioal Study, Dr 
W B Tumll, The Story of the Mosquito, J A. 
Crawford and B 8 Chalam t Plant Hybridisation before 
Mendel, H F Roberta) The Frmciples of ^tematio 
Entomology, G F Ferns Kegan Paul and Co , Ltd — Con 
tributiona to the Principles of Morphology, Dr W B 
Crow Q P Putnam's Sons, Ltd — Our Pace from Fish 
%o Man, Prof W K Gregory Q BouMsdge and Sons, Ltd 
— Inasot Singers i a Natural History of the Cicadas, Dr 
J O Myws , Ante, Bees and Wasps, Lord Avebury, new 
edition, edited by Dr J G Myeie , Blue Blood m Anunals, 
Prof H Hunro Fox , Queer Fish Essays m Marine 


I Biology, Dr C M Yonge Shslden Press — Nature hi 
I Field and Meadow, W P WesteU VnsversMy of London 
Press, Ltd —Animal Psychology for Biologists, Dr J A 
Bierens de Haar WtUtoms and Korgats, Ltd — How Birds 
Live, E M Nicholson, new edition. 

Chemistry 

Ernest Benn, Lid — The General Principles of Chemical 
Engmeenng, Prof S G M Ure , The Chemistry and 
Manufacture of Pigments and Pamts, C A Klein, 2 vols, 
Cambridge University Press — Molecular Rays, B Fraser 
(Cambn^ Series of Physical Chemistry) Elementary 
Qualitative and Volumetno Analjrsis, N F Watterson, 
Chapman and Hall, Ltd —Hydrogen Ion Concentrations i 
their Determination and Industrial Importance, Dr H 
T 8 Britton , Industrial Carbon, Dr C L Mantell , 
Electrochemistry, C J Broakman , Dusts, Smokes, 
Fumes and Odours m Industiy, P E Landolt , The 
Liquefaction of Coal, F C Whitmore, Cracking of 
Petroleum W F Faragher , Colloid Chemistry, J Alex 
ander (Industrial Chemical Monographs) 0 Qnffln and 
Co , Ltd — The An^sis of Drugs and Chemicals, N 
Fvers and O D Elsdon Van^ium, Niobium and 
Tantalum, 8 Marks (Friend’s Inorgamo Chemistry, Vol 6, 
Part 3) Crosby Lockwood and Son — A^hed Chemistry 
A Practical Handbook for Students of Household Science 
and Pubho Health, Dr C K Tinkler and Helen Masters, 
Vol 1, Water, Detergents, Textiles, Fuels, etc Methuen 
and Co Ltd —A Concise Summary of Elementary Organic 
Chemistry, Dr F H Constable 

Engineering 

Ernest Benn, Ltd —Motive Power and the Modem Steam 
Turbine, Hon Sir Charles Parsons and R Dawson , 
Insulated Electric Cables, C J Beaver, 3 Parts , Electnoal 
Measuring Instruments, Dr C V Drysdalo and A C 
Jolley Part 3 Steady Current Laboratory Instruments , 
Part 4 Alternating Current Laboratory Instruments , 
The Electrification of Railways, R Smith , Rotary Con 
vertors, T P Whittaker Chapman and HaU, Lid — 
Electrical Engineering Practice, J W Mearee and R E 
Neale, Vol 3, new edition , Telegraphy and Telrahony, 
includmg Wireless Communication, Prof E Mallett , 
Steam Turbmoe, Eng Lieut Comdr T M Naylor Con 
stable and Co , Ltd —Practical Design of Simple Steel 
Structures, D Stewart , Vibration Problems m Engineer- 
ing, S Tunoshenko C Onffin and Co , Ltd — QuMtiona 
and Answers on the Construction and Operation (A Diesel, 
Somi Diesel, and other Internal Combustion Engmes, etc , 
J Lamb, new edition , The Balancing of Oil Engines m 
Theory and in Practice, W K Wilson , A Text book on 
Surveying and LevoUmg, H Threlfall, new edition, with 
new supplement on photographic surveymg Crosby Lock 
wood and Son — Surveying as Practised by Civil Engineers 
and Surveyors, J Whitelaw, new edition, revisM and 
enlarged by Sir Gordon Hearn , Industrial Refngeration, 
Cold Stori^, and Ice Making, A J Widlis Tayler , Rail 
way and S^port Freight Movement, oompnin^ Modem 
British and North American Practice, G l^kel^ , 
Kempo’s Ei^ineer’s Year Book, 1920 Longmans and Co , 
Ltd — ^The Theory of Heat Engines, W Inohley, third 
edition, revised by Dr A Morley Maomdlan and Co , 
Ltd —Gauges and Fine Measurements, F H Bolt, with 
Introductory Note by J E Sears, Junr , and edited by 
Sir Richard Qlazebrook, 2 vols , Theory tA the Oyroscopio 
Compass, Dr A L Rawlings Methuen and Co , Ltd — 
Astronomy for Surveyors, Prof M K Rioe Oxley and 
W V Shearer , Engineeniw Wonders, E Hawks ) Ths 
Ventilation of Mines The Gyration of the Air CurrMit, 
Prof H Bnggs , Meohsnioal Engineering for Mmliu 
Students, J T Wight , Accidents in Mmes, Prof J A S 
Ritson and T Brown Oxford Univt/rtUy Press — DifiMea 
tiol Equations of Engmewfng Science, P Field Foster and 
F J Baker , Electro Magnetic Problema in Eleotriool Bn. 
gineeiing,B S Hague, Simple Examples of Oonshruotfamal 
Steelwoft, Dr 0 Faber 
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Gwgttfihy and Ttavel. 

Cambridge VnAvtrmty Preat — Some Notable Surveyors 
and MapiMlcers of the XVI, XVU and XVIII Centuries, 
Sir H Qecme Fordham , People of Other Lands, Books 
1 and 2, XT'SD Laborde (Cambridge Elementary Oeo 
graphies) Jamaihan Cape, Ltd — The New Map of South 
America, Dr H A Gibbons. Q 0 Harrap and Co , Ltd — 
The Polar Begions in the Twentieth Centtiry their Dis 
oovery and Induidrial Evolution, Major General A W 
Oreely MaemtUcm and Oa , Ltd — On Alexander's Track 
to the Indus, Sir Aurel Stem Methuen and Co , Ltd — 
The Ancient Enlorers, Dr M C^ry and E H Warming 
ton , Asia A Atonal and Economic Oeograp^, Dr L 
Dudley Stanm Oxjord Uruvereity Prete — An Hietoncal 
Geography of Europe, J M Thompson, Chma the Land 
and the People, L H Dudley Buxton, with a chapter 
on Climate by W G Kendrewj The Land of Gods and 
Earthquakes, D Haring Sheldon Prete — Piteaim Island 
Begister Book, edited by Sir Charles Lucas 

Geology, Mineralogy, Ibd liOning 

Smeat Bonn, Ltd — The Mechanical Pnnciples of Mining 
Appliances, Prof H Louis and Dr J Morrow , Mineral 
Deposits, Prof H Louis , Coal-cutting Machinery and its 
^plications, S Mavor , Haulage cuid Winding H M 
Morgans Cambrxdgt VmoeraUy Prete — Earth Flexures, 
H G Busk MaetnMan and Co , Ltd — Text Book of 
Palsiontolo^, Prof K A Von Zittel, English translation, 
second editmn, Vol 2, Pisces — Amphibia — Beptdia — Aves, 
revised with additions by Sir Arthur Smith Woodward 
Methuen and Co , Ltd — The Nappe Theoiy in the Alps, 
Prof F Hentsch, translated by Prof P G H Boswell 
Mine Atmospheres, Prof I C F Statham and W Payman 
T Murby and Co — Sedimentary Petrography, H B 
Milner, second edition , Instructions for Usm^the Quanti 
tative Mmeralogical Classification of Eruptive Rocks, Dr 9 
J Shand , Hanobook of the Geology of Great Britam, edited 
by Dr J W Evans and Dr 0 J Stubblefield , Typical 
American Oilfields, a symposium prepared by the American 
Association of Petroleum Geolomste , Method m Geological 
Surveying, Dr E Greenly and Dr H WiUiwns , Tertiary 
Faunas, Dr A Morley Davies , Block Models, Dr F Smith 
son Oliver and Bo^ — The Platinum Deposits of South 
Africa, Dr P A Wagner, with a special chapter on The 
Mineragraphy and SpMtrography of the Sulpnidio Ores of 
the Bushveld Igneous Complex by Prof H SchneiderhOhn 
Oxford Umvereity Prete — Petroleum and Coal the Keys to 
the Future, W T Thom, The Evolution of the Igneous 
Rooks, N L Bowen O P Putnam'a bona. Ltd — The 
Natural History of Central Asia, Being the Reports of the 
Central Asiatic Expeditions of the American Museum of 
Natural History Narrative, R C Andrews , Geology of 
Mongolia, C P Berkey and F K Moms , Topographic 
Maps, Kalgan to Orok Nor, L B Roberts, Permian of 
Mongolia, including The Permian Fauna of the Jisu 
Honguer Limestone of Mongolia, A W Grabau 


Mathematical and Physical Sciences 
Emeet Benn, Ltd — The Ether of Space, Sir Ohver Lodge 
Cambridge Umvereity Prete — Mathematical and Physical 
Papers, Sir Joseph Larmor, 2 vole , Statistical Mechamos, 
R H Fowler; Applied Geophysics m the Search for 
Minerals, Prof A 8 Eve and D A Keys; Light an 
Introductory Text book, C G Vernon , Cambridge Inter 
mediate Mathematics, H J Larcombe, The Cambridge 
New Elementary Arithmetics, J H Webster, new edition 
Conatable and Co , Ltd — Introduction to Statistical 
Mechamos, Dr J Rice MaomiUan and Co, Ltd — 
Preston’s Theory of Heat, fourth edition, edited by J R 
Cotter, Lectures on Theoretical Phyncs, Prof H A 
Lorent^ translated by Dr L Silberstein and A P H 
Tnvelll, Vol 3 The Principle of Relativity for Uniform 
TranslationB (Special Theory of Relativity) Methuen and 
Co , Ltd — The Physical Prino^ss of Wireless, J A Rat 
cliffe ; The Conduction of Electricity through Gases, Dr 
K, Q Emelih is f The Geometry of N Dimenstons, Prof 
D M,T SomuMffville I lExamples in Applied Mathematics, 


R O Street Oxford Umvereity Prete — Mathematics for 
Studmts of Technology, Junior Course, L. B Benny, 
Advanced Mathematics for Students of Physics and 
Engineering, D Humphrey , Problems in Technical 
Mathematics, A H Stuart, Worked Examples in Elec 
tncal Technology, F Peasgood and H J Boyland 
VmveraUy of London Prete, Ltd — The Elements of 
Mechanics, W D Hills , Mechanics and Appbed Mathe- 
matics, W D Hills 

Medical Science 

a Alien and Unvnn, Lid — Health, Disease, and In- 
tegration, Dr H P Newsholme J and A Churchill — The 
Physics of X Ray Therapy, W V Majeord , A Text book 
of Materia Medioa, Prof H G Greenish, new edition , A 
Practical Guide to the Schick Test and Diphtheria, Dr O 
Bousfield , Surgical Radiology A P Bertwistle , Recent 
Advances m Ophtbabnology, W S Duke Elder, new edi- 
tion , Recent Advances m Cardiology, Dr C F T East 
and Dr C W C Bam , Recent Advances in Pulmonary 
Tuberculosis, Dr L 8 T Burrell Conatable and Co , Ltd — 
Text book of Pulmonary Tuberculosis for Students, R C 
Wingfield , Heart Disease, Drs H B Russell and C K S 
Hamilton B and S Livingstone — A Handbook of Practical 
Theramutics, Dr D Campbell , A Text book of Public 
Health, Prof J R Cume , Handbook of Infectious Dis 
eases. Dr D S Sutherland Longmans and Co , Ud — 
The Heart, Prof T Walmsley, being Vol 4, Part 3, of 
Quam’s Elements of Anatomy , Essentials of Physiology, 
Prof Erie Ponder Oxford University Prete — The Work of 
Medical Women m In^a, Dr M I Balfour and Dr Ruth 
Young Umvereity of London Prete, Ltd — The Properties 
of Food, Prof V H Mottram and Miss W M Clifford 

Metallurgy 

Emeet Benn, Ltd — Industrial Steel and Iron their 
Constitution and Properties, P Oberhofler, translated by 
W Austin Chapman and Hall, Ltd — Select Methods of 
Metallurgical Analysis, W A Naish and J E Clonnoll , 
Practical Stoelmaking, W Lister 

Miscellany 

Cambridge University Prete — Stephen Hales D D , 
F R 8 an 18th century Biography Dr A E Oark 
Kennedy Longmans and Co Ltd — From the Seen to tlie 
Unseen, Rev J H Best Methuen and Co , Ltd — Modem 
Science a General Introduction, Prof J A Thomson 

Philosophy and Psychology 

Q Allen and Unwin, Ltd — Hegel’s Science of Logic, 
translated by W H Johnston and L Q Strutheis , 
Identity smd Reality, E Meyerson translated by K 8 
Loewenbew D Appleton and Co — Psychology and In 
dustrtal Efficiency, H H Burtt Bodily Changes m Pam, 
Hunger, Fear and Rt^ W B Cannon, new edition , 
The Art of Straight Thinking a Pnmer of Scientific 
Method for Social Inquiry, Dr E L Clarke Cambridge 
University Prete — The Idea of Value, Prof J Laird 
Hodder and Stoughton, Ltd — The Sciences and Philosophy, 
Prof J S Haldane (Gifford Lectures for 1827-28) , The 
Phantom Walls, Sir Oliver Lcxto Macmillan and Co , 
Ltd — The Elements of Logic, Prof R Latta and Prof 
A Maobeath , Formal Logic, J N Keyues, reissue 
Oxford Umveraety Preet — Matter, Life, and Value, C. E 
M Joad , Science and Personality, Dr W Brown , Social 
Psychology The Psychology of Political Dommation, 
C Murchison Kegan Paul and Co , Ltd — Thd ADC 
of Psychology, C K Ogden , Problems of Individual 
Psychologp', Dr A Adler, Psycboli^ of the Infant, Dr 
8 Bemleld , An Introduction to Child Psychology, K 
BOhler (Library of Educational Psychology), C^tive 
Imagmation Studies in tiie Psychology of Literature, 
Prof June E Downey , The Trauma of Birth, O Rank ; 
Colour and Colour Theories, Christine Ladd Franklin , 
■The Psyoholosy of Philosophers, Dr A Herzberg (Inter- 
national Library of PiQroholo^, Philosophy, and Soientiflo 
Method) Q P Putnam’s Sons, Ltd,— Our Minds and 
Our Motives, P D Hugon 
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Technology 

Smut Benn, Ltd — The Technology of SuMr Monu 
faoture F C Estiok , Electrolytic Alkali, C Elliott j 
Evaporating, Condensing and Cooling Apparatus, E 
Hausbrand translated by A C Wnght, new edition 
revised and onlargod by B Hesstie , Filtration and Filters, 
J A Pickard , Encycloptcdia of the Ceramic Industries, 
A B Searle, 3 vols , Modem Bnckmaking, A B Searle, 
new edition , The Chemistry and Physios of Clays and 
other Ceramic Materials, A B Searle, new edition , In 
dustnal Uaseoiu Firing, W N Booth , Modem By Pr^uct 
Coking Practice, E Bury and S J Moiraan , The History 
of the Oas Industry, W T Dunn , uiduatrial Furnace 
Technique, A Hermansen , Blast Furnace Practice, F 
Clemente , Modem Paper Making, R H Clapperton and 
W Henderson , Theory and Elements of Amhiteoture, 
B Atkinson and H Bagenal, Vol 1, 2 Farts , Building 


Contracting, E L Bird , High Drafting in Cotton Spin- 
ning. C Bamahaw , Automatic Looms and Weaving 
Device, W A Hanton Cambridge UMvernty Pnte — 
Building Craftsmanship m Bnok and Tile, and in Stone 
Slates, N Lloyd , Experimental Buildmg Science, J L 
MansonandF E Drury, Vol II C Gryffin and Co , Ltd — 
Dyeing and Cleaning, F J Farrell, revised by P W 
Walker , The Clayworker’s Handbook, A B Searle, new 
edition , Longmont and Co , Ltd — Apphed m the 

Precious Metals, P W Davidson (Longmans’ Techmoal 
Handicraft Senes) MacmMan and Co , Ltd — Jute end 
Jute Spinning, T Woodhouse and P Kijgour, 2 Parts, 
Part I Cultivation, Preparing and Cudmg, second 
edition , Part II Drawing and Roving Frames Oxford 
Vmverttty Preat — Brickwork and its Construction a 
Text book for all Workers m Brick, the late Walter R 
Jaggard. 
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negated by Dalton Hie fonnnlie und by Higgine 
are .maqi r^tad to modem /onnuUe than vere 
%!•»«{ Dalton 

dm SsMBax RitxrkrVobd delivered the first of a 
oourae of four leoturM on “Molecular Motions in 
flaiefied Gases *’ on Mar 2 at the Royal Institution. 
In recent years, much expenmental work has been 
done in this interesting field of inquiry, and the resulta 
obtained are not only of theoretical importance but 
also of practical and mdustnal interest, as the con 
struetion and operation of high speed pumps for pro 
duotion of the lowest vacua and the measurement of 
the minute pressures depend on an accurate know 
ledge of the motion of rarefied gases. An account wbh 
first given of the histonoal development of the kinetic 
theory of gases, with special reference to the early work 
of Waterston and Joule and the rapid development of 
the theory m Its modem form by Clausius and Max 
well Further progress has been made m recent yean* 
by Jeans and Chapman, while the expenments of 
fi^udsen on gases of low pressure have resulted m 
notable contributions to our knowledge It is only m 
the last few years that a defliute expenmental proof 
has been given pf the velocity of molecules m a gas. 
and of the ooirectnoss of Maxwell’s famous law of 
distribution In the lowest vacua obtainable to day, 
a molecule can travel more than IPO metres without a 
oolhsion, even though there may still remain 40,000 
nullions of molecules in every cubic centimetre of 
the gas 

An expenmental Fnday evening discourse was 
given on Mar 1 at the Roysd Institution by Sir Robert 
Robertson After discussing the hmitations of other 
methods of investigating mfra red radiations, a 
modem spectrometer, fitted with thermopile and 
galvanometer, was descnbed , and by its means an 
absorption band of a gas (ammonia) was mapped 
The ongm of oscillation and rotation bands was then 
discussed Oscillation bands are due to vibrations of 
the atom m a molecule These are reflected in the 
mam bands found in the infra red both m emission 
Mid m absorption spectra, and frequently have a 
harmomo relationship with one another Rotation 
of the moleonlo is shown by bands m the far infra red 
and in the near infra red by frmges imposed on the 
oscillation bands From the difference m frequency 
of these fringes the moment of mertia of the rotatmg 
molecule can be calculated, from which values for the 
length of the molecule agreeing with those reached 
by totally different methods can be obtamed 
Mention was also made of the inqxirtanoe of infra red 
spectra m the study of radiation given off m the 
processes of combustion and of explosion, m the 
mvestigafaon of stellar radiation and temperature, 
and iJie secular ^leots of differences m oUmata due 
to changes m mtensity of solar radiation. Not only 
does this study afford viduable data for the theoretical 
physicist from the pomte of view of the quantum 
theory and wave meohwuos, but also it is becoming 
moreadngly useful for determining obemiosJ structure 
and suggesting molsoular models. The dynamical 
behaviour of atoms in the mcdeoida, and of the mole-> 
ouk itteU as revealed by the study of this region of. 
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the spectrum, u a subject worthy of much more 
attention than is being given to it in Great Qntain. 

At the annual general meeting of the Institute of 
Chemistry of Great Bniam and Ireland, held on 
Mar 1, Dr Harold G Colman presided m tte absence 
of Prof Arthur Smithells, who is on a visit to South 
Africa The Report of Council showed that the roll 
of membership of the Institute at the end of Januarv 
consisted of 18JS fellows and 3703 associates, m 
addition to nearly 700 registered students The 
Meldola Medal for 1928 was awarded to Dr J A V 
Butler , the Sir Edward Frankland Medal and Prjze 
to Cyril Fryer , and the Pedler Scholar for the year 
IS Mr George Momson Moir The chairman read an 
address from Prof Smithells, m the course of which 
he stated that he considers the notion of making 
chemistry a closed profession is entirely impracticable 
The Institute has been definitely entrusts with the 
duty, and already affords the means, of maintaining 
a register of chemists on which the Government, 
industry, and the public increasingly rely, but it does 
not adopt an unsympathetic attitude towards those 
outside Its ranks who can usefully pursue a chemical 
oalhng The Institute has every variety of chemist 
withm Its ranks and is truly representative of the 
profession It is a living and growing thing, uucon 
strained by the ngidity of what is called machinery, 
and those who have sat at its Council table know that 
Its work IS pervaded by common sense and warmed 
by human feeling The following officers were 
elected for the ensmng year Pre*%<UrU Prof Arthur 
Smithells, Vtce PreetckrUe Mr Arthur J Chapman, 
Dr Q C Clayton, Mr Ernest M Hawkins, Prof 
G G Henderson, Dr R H Pickard, and Prof J F 
Thorpe , Hon Treasurer Mr Patrick H Kirkaldy 
Two items of exceptional interest are recorded in 
Mr Leonard Woolley’s report on recent excavations 
at Ur (Ttmes, Feb 20) The first is a royal bunal 
chamber of the First Dynasty in the form of a complete 
underground house, 40 ft by 26 ft In it there are 
four mteroommuiuoating rooms with domed and 
corbelled roofs The tomb had been plundered, but 
its importance lies m the fact that it is a new feature 
m Sumerian funerary custom and, as Mr Woolley 
suggests, explains the large number of attendants 
slaughtered at a royal funeral , clearly it was intended 
that the royal mode of life should be oontmued m 
the next world in every particular The second find, 
which holds out promise of future discovery, is a 
number of clay nodules with written tablets and clay 
jar stoppers with archaic sealings Although not so 
old as the piotographio tablets of Kish, they belong 
to a period hitherto represented only by rude clay 
figures of amtnals and men They were founcf in a 
mass of rubbish stretching down from the walls of 
the earliest Sumenan settlement to the marsh or 
nver In such conditions ttune is reasonable ex 
peotation of flndmg piotogrs^hio material as early 
ss that from Kish The completion of the excavation 
of the great temple has now laid bare its vicissitudes 
for the whole period of the 2000 years of its exutenoe 
Thk eleotrki meter has now been brought to, a 
wonderful pitch of perfeoiaon Considenng tlie 



NATmB 


[MABOHd, 1920 


hundreds of thousands of them that wre continually 
rotating m Great Britain, it is wonderful that such a 
minute percentage ever have an average maoeuraoy so 
great as two per owit So accurate are they that they 
are sometimee used, with the addition of voltage and 
current transformers, to measure the power dehvered 
by supply companies to tramway and manufacturing 
oompames, meter bills of whieh amount to hundreds of 
thousands of pounds per annum In this case, an 
error of one per cent means thousands of pounds per 
annum, and hence great precautions have to be taken 
to secure accuracy Sometimes as many as six meters 
of vsHcnis types are put in senes and the average read 
mg is taken as the true value Possibly m this way a 
maximum inaccuracy not exoeedmg the half of one 
per cent can be aesured In order to secure sustained 
accuracy m service, it is necessary that the brake 
magnets remam constant and that the rotor beanngs 
do not wear away The latter problem is considered 
m a valuable paper read to the Institution of Eleotnoal 
Engmeers on Mar 1 by W Lawson He gives a large 
number of experimental and statistical data on worn 
bearings. Vanous jewels which rank high m the scale 
of hardness have been utilised for the footstep bearing 
Gamete, which were formerly used, are now discarded, 
and rubies and sapphires are generally used It is 
claimed that artificial rubies and sapphires are more 
umform m quahty and slightly harder than the 
natural stones In some oases the hardest known 
natural substance — diamond — is used and its use is 
increasing The bearing surface is cupped as m other 
stones Its manufacture m this form is a highly 
speciaksed art The Birmmgham Supply Corporation 
now usee these beanngs for its large meters For the 
last thirty > ears also they have been used m America 

In hia annual report to the Department of Over 
seas Trade (London H M Stationery Office, 6s net) 
J R Cahill, Commercial Councillor at H M Embassy 
in Pans, gives an interesting account of the eleotnoal 
industry m France Much of the prospenty of the 
country is due to the rapid development of this 
mdustry In the manufacturing industry, oombma 
tion has reached an advanced stage Three or four 
groups of factories control the whole msu-ket Com 
petition, therefore, u not severe, and prioes oonse 
quently declme at a slower rate The electrification 
of French railways, particularly the Midi Railway, 
IS making rapid progress In Apnl of 1927 the 
Midi Railway stated that electrification saved it 

130.000 tons of coal every year It now operates 
600 miles of its system eleotncaUy, and aims at 
electrifying a further 687 miles in the next five years 
The total capacity of French power stations is five 
millton kilowatts, of which more than a third is due 
to water power It operates more than 2000 miles 
of power tranaimsaion lines at pressures not less thwi 

100.000 volte The line conneotu^ Bordeaux and 
Toiilouse, which is 260 miles long, works at 160,000 
vcfite It IB interesting to notice that water power 
IB not developmg so rapidly as thermal power 
Possibly this is due to the fact that the pnces for 
hydro-eleotne energy are State controlled The 
pombllitise m connexion with the extensive ligmte 
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depodte not far from Bordeaux for large sMam 
stations are being ooniddered About 30,000 {ifiopU 
are now employed for manufacturing radm apparatus. 
Although French exporta of ro^ iqiponttui at 
preeent considerably exceed the imports, yet a 
considerable amount of radio aooessones, particularly 
loud speakers, of British and American manufacture, 
are sold In telephony, the automatic system is 
being adopted and many long distance multi-core 
cables have been laid As in Great Britain, Gm rapid 
progress of telephony haw affected adversely telegraph 
traffic 

A C0NVBBSAZ10N8 ond exhibition will be held m 
connexion with the oommg-of age oelebrationa of the 
Institute of Metals at the Soienoe Museum, South 
Kensington, 8 W 7, on Thursday, Mar 14 

Db E J Aixbn, F R 8 , seoretauy of the Manne 
Biologioal Association of the Umted Eangdom amd 
director of the Plymouth Laboratory, will deliver the 
Hooker Lecture before the Lmnean Society on Mar 14, 
taking as his subject “ The Ongm of Adaptations ” 

At the annual general meeting of the Quekett 
Microscopical C3ub, held on Feb 12, the following 
officers were elected for the session 1926 1630 
Premdtnt Mr John Rauxisbottom , Fice Prea% 
dmtt Mr D J Soourfield, Sir David Pram, Dr C 
Tierney, and Dr *W T Caiman , Trtantrer Mr 
C H Bestow , Swretary Mr W 8 Warton 

In oommemoration of the bicentenary of Josiah 
Wedgwood m 1630, the Ceramic Society proposes to 
pubhsb a volume of essays, for which two prizes are 
offered The competition is not limited to members 
of the Society All papers must reach the secretary 
of the Ceramic Society, North Staffordshire Technical 
College, Stoke on Trent, by Mar 31, 1930 

A STBCIAI, display of the film “ With Cobham to 
the Cape ” will be shown in the Empire Marketing 
Board Cinoma at the Impenal Institute on Mar 17 
at 2 46 r M and 4 16 p m , and on Mar 18-20 daily at 
approximately 10 16 and 11 36 ah and 2 16 and 
3 35 F M Admission is free, but schools m organised 
parties are requested to make application for seats 
to the Secretary, Impenal Institute, South Kensmg 
ton, 8 W 7, as early as possible 

Thb Royal Society of Arte is offering two pnzes 
under the Thomas Gray Memonal Trust for the im 
provement and encouragement of navigation , one, 
of £160, IB for an invention m the years 1928 and 1026 
of an improvement in the soienoe or practice of navi 
gallon, and the other, £60, is for on essay on ^ 
navigation of a low powered steamer m a revolving 
storm Full partioulars can be obtained from the 
secretary of the Royal Society of Arte, John Btnet, 
Adelphi, London, W C 2 The oompetition oloeetf on 
Deo 31, 1629 

The Counoil of the Iron and Steel Institute hae 
this year awarded the Bessemer a<dd Medal of the 
Institute to the Honourable Sir Charles A. Parsoae, 
m reoogmtion of bis distinguished servioes m advan* 
eing the soienoe of engmeermg os ai^Ued to the monu- 
fasture of iron and steel Tlte Willimns Prize, of the 
value of 100 guineas, which was founded for the 



JitABOS 1929] 


NATURE 


387 


«aoowtigeraMii of jiapon a practioat otuuMtor by 
Mi nityd WilUana on hit rettrenmt in 192(1, haa 
been ^warded in equal portions for tbe two papers, 
" Blast Pumaoe Practice m Natid," by Meeere J E 
Helgate and R R F Walton, and *' The New Plant 
of the Appleby Iron Co , Ltd ,” by Messrs A. Crooks 
and T. Thomson 

Aptlioatiokb are mvited for the following iqipomt 
ments, on or before tbe dates mentioned — ^A jumor 
ongutew under the Safety m Mines Research Board 
in connexion with researoh on ooUiery wire ropes — The 
Under Secretary for Mmes, Estabhshmrat Branch, 
Mmee Department, Doan Stanley Street, 8 W 1 (Mar 
15) An assistant for work m connexion with research 
on water pollution — The Secretary, Department of 
SoientiSo and Industrial Researoh, 16 Old Queen 
Street, Westminster, S W 1 (Mar 20) A temporary 
jimior forestry inapeotor under the (lovemment of 
Northern Ireland — The Secretary, Civil Service 
Commission, Northern Ireland, IS Donegall Square 
West, Belfast (Mar 23) An assistant agnoultural 

Our Attrono 

Jopcna AND Venus — On Mar 14 a conjunction 
of Jupiter with tbe new moon will be very interestmg 
for two reasons, namely, the near approach of the two 
bodies, «id the oonvement hour at which it happens 
The event will take place on Mar 14, at about 
10 PM, at which time Jupiter will be apparently 
distant from the north limb of the moon about four 
tenths of a degree only The picture afforded by 
these objects so near together will be enhanoed by 
the presence of the bnlhant planet Venus lying about 
10 degrees north west of the others Jupiter is now 
becoimog fainter with moreasing distance from tbe 
earth, but Venus will attam its maximum bnlhancy 
on Mar 16, and shme with striking lustre amid 
the tunlight of the north west Thu planet is now 
travelling sunwards and will disappear from the 
evening sky after the middle of April, but will return 
to view in the mormng twilight of May 

Mabob Meteors — There are no special displays of 
meteors reourrent m March, but fireballs are fairly 
prevalent Thou^ meteors are not abundant they 
will deserve specuu attention, for March and the other 
spring months have been much neglected m past 
years A few careful observations in March are, 
therefore, worth a large number obtained in the 
summer or autumn months when mvestigations in 
this field have been already conducted to a consider 
able extent m past years 

During about the third week in March, meteoric 
radianto at 161” + 69° and 312° + 79° have been 
oocasionallv exhibited, and there are really a great 
number or feeble systems shghtly manifested, but 
possibly many of these are relios of ancient displavs 
now very attenuated by frequent encounters with the 
terrestrial atmoapheie m past ages. 

Aurora BorrAus — On Wednesday evening, Feb 
27, an unusual and striking display of aurora was 
observed from various parts of Great Bntain It has 
been desenbed ae the Zodiacal light, but the exhibition 
appears to have been of too bnlliaat a oharaoter to 
be considered 4s formed by the latter phenoasenon 
A correspondent at Burnham-on Sea noticed Uie 
strange light Just before 10 p u. Its select was that 
of an intensely coloured band stretching across the 
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chemist at Institute of Agriculture, Kirton — The 
Principal, Institute of A^noultnre, Kirton, near 
Boston, Linos (Mar 27) A principal of the new 
farm institute of the Kent Education Committee at 
Borden — ^The Agricultural Organiser, Springfield, 
Maidstone (Mar SO) A semor lecturer in psychology 
at the Rhodes Umversity College, Grahanastown — 
The Secretary, Office of the High Ommissioner 
for the Union of South Afnoa, 'D^falgar Square, 
W C 2 (April 1 ) Male cartographers in the Hydro 
graphic Department of the Admiralty —The Secretary, 
Civil Service C^immission, Burlington Gardens. W 1 
(May 23) A research chemist at the Cardiff City 
Mental Hospital — ^The Medical Supenntendent, Car 
diff City Mental Hospital, Whitchurch, near Cardiff 
A director of researoh under the J A C Committee, 
with graduate qualifications m agriculture, botany, 
and chemistry, and some experience m conducting field 
experiments — N Hackett, Kingswood, Bmgley, York 
shire A junior assistant under the direotoiata of 
explosives research, Woolwich — The Chief Supenn- 
tendent. Research Department, Woolwich, S E 18 

lical Column 

northern horizon It remamed some time and passed 
slowly m a direction far to the westward The betun 
was stniungly liumnous and finally disappeared soon 
afterwards 

Accounts have come from many stations descriptive 
of the event and of the change m position and location, 
which the chief feature assumed Several people 
thought It a remarkable meteoric fireball with very 
stow motion and long duration 

From the south coast of Devonshire, and from 
Wiltshire and other stations, observers refer to the 
vivid nature of the spectacle It was first detected 
at about 9 30 p m and had nearly disappeared from 
view 20 minutes afterwards Mr B O Hoare, 
wntmg from Inverness, states that the display was 
visible from 8 30 pm until midnight At some 
stations streamers of pale hght ascended from the 
horizon to considerable heights and were traceable at 
the zenith Changes consWitly affected their mten 
sities and positions The cloud or lununous band 
was the most conspicuous feature and its variations 
were very notable It drifted westwards, and in its 
transit passed over numbers of the stars, which, 
however, remained distinctly visible m many cases 

The Catania Astboobathic CATALoaus — The 
Catania Observatory undertook the zone between 
North Decl 46° and 66° in the Astrographio C!ata 
logue It has had many difficulties to surmount 
through deaths of direotors and shortf^ of funds, 
but IS now issuing instalments of the Catalogue at 
.short intervals imder the direction of Prof O A 
Favaro Tbe two latest instalments (vol 7, part 2. 
decl 62° to 64°, R A S'* to a** , and vol 8, part 2, 
decl 68° to 66°, RA 3** to 6**) have laWy Tieen 
issued , it will be seen thatdeol 68° to 64° is common 
to both volumes The oatalorae gives both the reot- 
uigular 00 ordmates and the BLA and Decl for 1900 0 
for every star Most of the observatories Lnut them 
selves to rectangular co-ordinates, but Catmua having 
once embariced or the more ambitious programme is 
unwillmg to rebnquh^ it It has of course many 
convenienoee ; tbe sopent* determinarions for each 
star are immediateljr eomparable without any reduo- 
tion, The faintiMt magnitude inohided is 12 0 
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Research Items 


Tbe Tsbth or Abobioikai. CAuroRinAMS — Dr 
B W Letgh has made a study of pathologioal con 
ditions m the teeth of three hundred orama of 
Oidiforman Indians m the University of Cahfomia 
Museum of Anthropolo^, which is published as 
No 10 of Mem 23 of thie University’s PtMtcatuma 
tnAmmcanArchceoloffyandMlhnology The specimens 
were denved from pre or early post conquest times 
when food habits had not been materially affected by 
Caucasian contact Although food varied according 
to area, acorns and small seed food constituted a 
larger part of the diet than any other food The 
grinding process for acorns, seeds, etc , was universal, 
and apparently this had deleterioiisly affected the 
teeth The habitual eating of tobacco, especially 
when mixed with lime and mussel shells, ancl its use 
as an emetic, also affected the teeth Other causes 
affecting the teeth were leaching of food with sand 
and oozing with hot atones Much abrasive material 
was thus introduced into the mouth, and attrition 
with its sequelsB, is the conspicuous dental lesion m 
the majority Seventy per cent of persons more than 
forty years of age had the pulp of one or more teeth 
expos^ Dental canes occurred m 25 per cent, 
though specimens from the shell mounds showed the 
low rate of 12 jier cent As a result of pulp exposure 
and necrosis, 62 per cent showed dissolution of con 
tmuity of bone surrounding the apices of the teeth — 
a result of attntion Few teeth were lost before 
middle life — only ten dying at less than forty years 
of age had lost any teeth and most cases were well 
over fifty years More superior than infenor teeth 
were lost 

Wooden Dolls feom West Atbica — In Man for 
February, in the course of notes on the Wamakonde 
of Portugueee West Afnca, Mr H D Collmgs 
deaonbes some remarkable little dolls of wood The 
Makonde we very clever wood carvers, and these 
dolls are among the best things they made They 
range m height from one to two feet Their use is 
unknown, but coast natives state they were used in 
dances They are carved in a soft white wood with 
a large oenti^ hole which is filled with pith The 
wood 18 worked when gre^ Of two flg^ures which 
ore illustrated, one about re inches in height repre 
Bents a woman The upper lip is distended by the 
lip ornament, an ebony ring, and the face is covered 
by the usual tribal marks The front teeth are 
pointed as are the teeth of tbe Makonde— a tribal 
mark Real human hair had been dnveil mto the 
hesMl by a screwdriver like implement A small 
piece of wood has been left to join the left hand to 
the body, a peculiarity noted in nearly every specimen 
The male figure has no tnbol marks and the hand 
is not connected with the body This figure is stained 
red with some vegetable substance, the eyes being 
left white The models stand upnght alone when 
placed on their feet They are not oonunon, and few 
natives know how to carve them The smoking pipes 
of this people are also of some mterest They are 
of the water oontaimer type, the container being a 
young coconut shell which is fitted with two bamboos, 
one of which has a movable pottery bowl In a more 
elaborate form which is desenbed, a curved central 
strengthemng piece of wood is carved with decorative 
designs very sinular to the tribal marks 

NBSTtNo Habits ox Obopendolas — The oropen- 
dolas build lon^ pendant nests m colonies, and although 
they are familiar enough m tropical Amenoa, no con 
nected study of their habits has been made Frank M 
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Chapman has repaired this omission by ap mtensive 
study of the oropendolos {ZarhyneKua wayUn) of Barro 
Colorado Island (Bull Amer Mu» Nat H\»t , vol 58, 
1028) In the nesting colonies, which set to work very 
regularly about the first week in January, females out 
number males by about six to one, and yet it would 
appear that each male has only one mate= — at a time — 
and that in view of the abundance of choice there is no 
marked display of sexual jealousy The males take 
no part in the selection of the site, in the gathering of 
building matenal, the construction of the nest, the 
incubation of the eggs, or the feeding of the young 
But they guard the females from the attacks of hawks, 
dunng nest building and generally act as watchmen 
The long swmmng nest hanim from the upper branches 
of a tree, and building of the bag, woven of tendrils, 
fine stnps of bark, and plant fibres, with its contained 
nest proper occupies one month The male never 
enters the nest but the female sleeps there, and lays 
two eggs which hatch after an incubation period of 
17 days A month later the young leave the nest 
There is no attempt at concealment either m the 
position of the nest or in the bright colours of the 
birds themselves Iheir safety depends on a constant 
vigilance and on a spontaneous dive headlong into the 
dense vegetation which is never far distant, when the 
alarm noto is sounded 

New Zealand I ishks — In a paper entitled 

Studies ill New Zealand Iishes ’ (Proceedvnga of the 
New Zealand Inahtute, vol 50, Part 2, 1928), Mr 
L 1 Qnffin, assistant curator of the Auckland 
Museum describes several little known fashes and two 
new species These mclude a large eel, Oymnothorax 
nubtlta, the only apecimen so far recorded from New 
Zealand previously known from Norfolk Island and 
the Indian Ocean and Archipelago This individual 
measures 640 mm in length Serxoella amplua ii sp 
IS interesting as it apparently does not vary as do 
the other s^ies of the genus It is a fine fish and 
very plentiful, which makes it all the more cunoua 
that it has not been described before The mackerel 
described 'icomber auatmloaxcua, is said to be very 
common in deep water beyond the Hauraki Gulf, 
moving about the coast in large shoals, and is also 
common in Australian seas specimen of the 

striped angler, Aniennartua atnatua — a most grotesque 
creature with two pyramidal humps on its head and 
a lure resembling a three fronded piece of alga — was 
found hiding in a bunch of seaweed Most of the 
species of this genus live in seaweed floating m tropi 
cal seas, and by falling the spacious stomach with air are 
able to keep near the surface of the water In this way 
they can live in the open sea as well as near the coast, 
but they are very poor swimmers and drift with the 
currents mto various places This paper is excep- 
tionally well illustrated by good onginal drawmgs 

The Anatomy and Habits ox thb Lophooastbid 
Cbustaoea — ^The Lophogastnda, moludmg the gMiera 
Lophogaater and Onathophauaxa, have long b^ re- 
garded as among the most primitive Mysidocea, and 
Miss Manton (Trans Rou Soo Edxn , vol 56, pt 1. 
No 5, 1928) hM examined specimens of those goiera m 
the hght of the recent work on the feeding meohan 
isms of the Malaoostraca which we owe to Mm Manton 
herself and to Prof H O Cannon Miss Manton fi^g 
that Qnathophauam hae mouth parts of the typical 
flltratory form, and must, therefore, be at least a 
I partial filter feeder The meohanism is, however, 
more pnmitive than m any other hvmg Midacoatraca 
I by reason of the absence of on auxiliary food current 
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created by the thoracic exopodites Locomotion is 
effected by the abdominal pleo{x>dB entirely, and the 
thoracic exopodites mainly cause currents of water 
bathmg the gills Lophog<uter, on the other hanil, is a 
bottom living form, incapable of filter feeding The 
mouth parts are modified for feeihng on laige food 
masses, and the modifications resemble those found in 
the higher Peracarida which have given up filtei feetl 
mg The mandibles of the Lophogastnda compared 
with those of other Malacostracti apfiear to be pntni 
tive m form, and to show the origin of the Ineinia 
moMis rho author has also investigated the seg 
mentation of the abdomen anil the muscular system of 
the tornuiial ‘ segment ’ in Lophogaster and (huitho 
phausui, and finds that the gioove aiross the last 
‘segment’ of the abdomen in the Lophogastnda 
lepresents the jimction between the incomjili k ly 
fused sixth and seventh segments In a pievious 
paper the author has shown that the last abdominal 
segment in the adult of Hfrnimytta is formwl by thi 
complete fusion of the sepaiate sixth and seventh 
segments jiresent m the embryo In the Lojiho 
gastnda tin. fusion betwotn these stgments is thcro 
foie incompleti This iiiti h sting obseivation brings 
the segmentation of the Eiimalacostiaca into lim 
with that of the Lejitostiaea {Ntfmhtt) whi le a (oin 
plotolv separated hut limhless seventh segment m the 
abdomen is a feature of the adult condition Miss 
Mantun loiuluihs that the Lophogastnda aie the 
most (iiimitivi living irieiuheis of the Malaioslraia 

Fhii.iipinr Woons — Tri the May niinihi i of the 
PhilippuK Journal o/ iSriiiiri Mr Joso (' hspmosa 
of tin liui'emi of S( lenie, Manila discusses “ bfnngth 
Pu)|>eitna in rt lation to spei ihi giavity of Phihppiui 
Woods ’ The jia^ier, winch is illiistiatod bv hvo 
text figures, is of a technical natuie and designed for 
research wnihei-s in this hianch of investigation Iho 
strength jiiupiities of wood have a certain definite 
lelation with its density or siietific giavity Newman 
and Wilson hove earned out an analysis ot 200,000 
tests at Madison for Ann in an tiinlxrs and L <■ den 
Hoiger m the Dutch Last Indies has woiked on teak 
Mr Espinosa has earned out about 4'>,000 tests for 
some of the mine valuablo Philippine tiinbei's and 
piesents their ii latioiisliips both in graphical and 
in oijuation foiin 

(iLAciAL Driiis AM) ERRATICS— Iho \orkshire 
(■eological hucietv and Sir Sidney ITaiiner have laid 
lintish geologists under a debt of gratitude for making 
possible the posthumous publication of a papei on 
“The Distribution of Fiiatics and Drifts” in Eng 
land and tVales, act ompariiecl b\ a beautifully layer 
colouied contoured map on whnii the distiibution is 
offoctively displayed, both paper and maps being the 
work of the late I< VV’ Harmer {Proc Yorhi deol 
Soc , November 1928, pf) 79 150, and sold separately 
by John Bartholomew & Son, Ltd , Edinburgh 10s 
with foldcHl map, or 11« with unfolded map on a roll) 
Mi Harmer hacl a personal famihnritv with the drift 
deposits extending over some sixty years, which was 
unrivalled m extent and aohieveinont, and the in 
v'ohiable result ot this long service to geology is the 
first detailed mapping of erratics m Fngland and 
Wales The mim itself is on the 1/M scale and 
measures about 20 in x 25 in , it includes southern 
Scotland south of Pooblos and Lanark The contour 
interval is 100 ft up to (100 ft , thereafter the 
contoured levels are 1000 ft , 1600 ft , and 2000 ft 
By the use of an ingenious system of twelve distinctive 
symbols printed m heavier colours than those used 
for the contour intervals, the following varieties of 
drifts and erratics are roooided North Sea , Clialkv 
Boulder Clay (chalk matrix), Chalkv Boulder clay, 
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(Jurassic mati IX ) , Pennine (Carbomforous) , Pennine 
(Silurian) , Welsh , T.,ake District , ( heviot and 

Galloway , Biintor Pebble , Chamwood , Eocene 
of Herts , and Neocomian (erratics of large size) 
The map is a innsterpiec-e of clarity and ai i urate 
registration The very high cost of loproductioii has 
Ijoon made possible bv the generosity of Sir Sidney 
Harmer anct Ins co trustees under lus fatlier’s will 
It will interest many readers to know that the oiigmal 
map has been presented to the Geological Suivey 
and Musoum in lermyn Street 

Trrioation in India — Tlie Tiiennial Review of 
Irrigation in India of which the issue for 1924-27 has 
now been published by the Ciovommcnt of India con 
tains imich useful statistical information It recounts 
the |)rogioss of iiiigatioii m the various provinces of 
Biitish India and gives Imam lal stalistiis for all the 
irrigation woiks 'Iho iriigatid area is now a little 
inoie than twenty ciglit million ai n s In productive 
imgation woiks cv Cl y province shows an impnivemt iit 
conipaied with the pievions tiicnnium Die iriigatcd 
aiea is as much as 88 pci cent of the total ciop|)ed 
aiea in Sind, and averages foi Die whole of Biitish 
India 12 8 p< I ( ent he mg iiaturnlly v c I v low m Bengal, 
Boinbfiy Orissa and the Ccntial Piov m< es Not the 
h ast valuable part of the (laiiiphlet is tlu in i omit given 
of the vaiious iiiigation piojei ts in eai h piovmc c 
Ills, Orioin os Macnstism lilt iHsui of the 
I’hi/mkiilisi he Zritsehrift foi Die 15 coiitaiiis an 
account by Dr O V \uwers of icccnt woik on the 
•pifstion whv cdtam substaiuis aie magnetii and 
otIniH not Aicoiding to Biisinlxig inch atom ot 
n magnetn element imisf havi at hast 8 neighhminiig 
atoms of (he spa<<' lattict at e(|ual dislnmes fiom it 
Accoiding to the authoi an examination of magnetic 
elements fuinishcs no diicct contradiction to this law 
But when magnetic a iron passes into non magnetic 
fi non oi inagnetK o mi kt 1 into non magnetn fi nickel 
between 700 and 800 t tlieic is no distinct change 
III the space lattice of cither Alloys ot two of the 
magnetn elements non nickel, and lohalt aie some 
times non magnetic althougli tin spate lattice suggests 
by Heisenbc'ig’s lule that tlnw shoiihl be magnetic 
On the other hand iron pyiitis and magnetite are 
heitli magnetic, although they eio not conform to the 
rule At piesc'iit tluucfoie we appeal to have no 
Hatisfae toiv e'xplaiiHtion of the oiigin of magnetism 
Ahsouition of PsNFTHVTiNi Raluaiion — Tho 
only method ye t devised for anah sing the siiectrum of 
the eosrnie lavs w to fiiiel by exfir nrneiit how their 
mkiiHity falls oft m their passage thiough matter and 
then to ealculato the wave lengths which coiiesjxmd 
to tho observed eoeflkienls of nhsoiptiou by making 
use of some sneciflc theoiy of the iiiterae tioii between 
radiation anei elee tions flic two piincii>al absorp 
tion foimuli which have been employed arc those 
associated with the names of Piof A H ( ompton and 
of Dr Direie , hut les'cntly a relation with a better 
theomtnal basis has been jnoposeel bv Klein anel 
Nisbiiia (see Natcirf voI 122, p ‘iOS) In inter 
])retmg the absorption cuivcs it is also necessaiy to 
consider pree isely what isicgistciod by n 7 rayeleetro 
HcufK) and a new analysis of the problem by L H 
iirny (Prmeedinga of the Royal SoriHy vol 122, p 847, 
leb 4) m whieli all of these faetois have bc'cn taken 
into account, has shown that tho wave lengths which 
hod previously been accepted as correct are probably 
m iieeel of considerable revision Iho formula of 
Klein and Nishina is not only the most satisfactory of 
the three theeii-etically, but it also agrees best with the 
somewhat meagre data whic h are av ailable conooming 
the absorption of y rays of known frequency If this 
18 adopted, the principal rays m tho siiectnim of the 
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penetrating radiation work out to be of even ahorter 
wave length than Prof Milhkeui and Dr Cameron had 
supposed, and have quanta of 90, 360, and 020 millions 
of electron volts respectively The last number 
corresponds to the amuhilation of a mass almost 
exactly equal to that of a proton, whereas Prof 
Millikan and Dr Cameron had suggested that it arose 
from the catastrophic condensation of a number of 
hydrogen nuclei and elccti'ons to form the nucleus of an 
atom of silicon, magnesium, or aluimmum 

Radio Acoustic Position h indino — Tn order to 
construct the nautical charts used in the naviga 
tion of ships it IS essential that accurate hydiro 
graphic surveys bo periodically mode In this way 
sunken rocks, reefs, and wreckage are accurately 
charted One of the methods, developed during the 
War, of locating objects is to utilise the difference bo 
tween the spew! of radio waves and under water sound 
transmission Many difficulties had to be overcome, 
such as the failure ol sound to carry under certain con 
ditions and the interference at shore stations The 
U S Coast and Oeodetu Survey has published a 
useful booklet (Sperml Pubhcation No 146, price 
20 cents) giving a clear and full aw ount of the method 
and details of the instruments used by the survey ships 
operating on the Pacific Coaat of the United States 
Radio acoustic control has been used for the last four 
years and has proved of great value It can be used 
regularly up to a distance of 70 miles from the sliore, 
but in special coses it lias been used at 200 miles It 
m independent of fug, but during storms the noise of 
the waves breaking on the beach sometimes causes 
difficulty J ho under water sound is obtained by 
exploding a bomb, and the noise is picked up by a 
suitably placed receiver connected through an ampli 
fior to a relay, both the sound and the radio signals 
being amplihed A chronograph witii two pens marks 
the instants when the sounci and the radio signals aie 
received Iho time taken by the sound travelling 
through the water to two stations on the coast is ob 
servecl Hence since the velocity of sound in sea 
water of known salinity and at known temperature 
IS given by tables their distances can be found and 
the ship’s position obtained Sometimes the noise 
made by fishing boats anchored near the sunk hydro 
phone makes it impossible to distinguish which are the 
bomb noises The only remedy is to remove the boats 
Another source of trouble was traced to fish bumping 
against the hydrophone box and to crabs climbing 


Chemical UrrErrs of Cathode Rays — Tlie 
J oumal of the Am rican Chem ical Siyciety for December 
i ontains throe papers on the chemical effects of cathode 
rays The first two jiapers, by A L Marshall, deal 
with the formation of ozone and the union of hydrogen 
and oxygen effected by cathode rays from a tube 
ofiorated at 200 kv and 0 001 amp Cathode rays 
bring about the oromsation of oxygen and also the 
decomposition of o/ono, the reaction taking place 
entirely m the gas phase A steeuly state is reached 
corresponding with a concentration of 1 molecule of 
ozone to 1700 of oxygen The silent discharge pro 
duces a concentration of I in 12, but has a much 
smaller decomposing effect than the cathode rays 
'The reaction is uninfluenced by the nature of the 
walls of the containing vessel In the reaction 
between hydrogen and oxygen brought about by the 
rays, it was found that the primary products are 
hydrogen peroxide, water vapour, and ozone The 
rate of formation of the peroxide is independent of 
concentration, whereas the ratc^ of formation of 
water vapour and ozone, which parallel one another, 
are both changed by variations in concentration It 
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18 suggested that both water vapour and ozone are 
produced by the same primary meohaniam The 
third paper, by W 1< Basse and F Daniels, is con 
oemed vnth the chemical effects of the rays on oxygen, 
air, mine oxide, and carbon dioxide These effects 
were expressed as the ratio of molecules produced 
per electron crossing the cathode ray tube, and were 
nitno oxide decomposition 230, ozone from oxygen 
100, ozone from air 44, nitric oxide from air 14, 
carbon dioxide decomposition 3 The results desenbed 
in all three investigations show that there is a close 
similarity in the chemical behaviour of cathode rays 
and o particles 

Atomic Weight Bepobts — Since the International 
Committee on Atomic Weights has not jirovided a 
table since 1921, the Report and Table of Atomic 
Weights prepared by the Sub Committee of the 
Chemical Society (Journal of the Chemical Society, 
pp 216 219 , 1929) and those jiropared by the Cerman 
Atomic Weight Commission (JSmcli/r, vol 62 pp 1 23) 
afford an interesting basis for comparison It is satis- 
factory to note that of the eighty four elements tabu 
lateil, only fourteen differ in more than one unit of 
the last significant figure in the heights assigned to 
tliein by the two tables Of those, the more important 
or© carbon, aodnim phosphorus, and arsenic, for which 
the English Sub Committee adopt the values 12 003,, 
23 000, 30 98,, and 74 03, respectively (last figures 
are uncertain), on the basis of the lesults obtained 
by Aston with the mass spei trograph , the Cerman 
values are 12 000, 22 997, 31 62, and 74 96 respectively 
hor magnesium (24 30, 24 32— the Pmglish value is 
given first m each instance), calcimn (40 09, 40 07), 
chromium (62 04, 62 01), manganese (54 06 64 93), 
niobium (93 3 93 6) gadolinium (157 0 157 3), and 
tantalum (1813, 1816), the English value is that 
recalculated by F W Clarke in 1919 since when 
there have been no new determinations There re- 
main silicon (28 08, 28 06), copper (63 66, 63 57), and 
thorium (232 16, 232 12), with which there is no im 
mediately obvious reason for the slight differences 
Interesting features are, in the Oeiman Rejiort, the 
provisional atomic weight 188 71 for the newly dis 
covered element rhenium (Re), which has been investi- 
gated by Walter and Ida Noddack, and in the English 
report the arrangement, for the first time m an annual 
atomic weight table, of the elements iii the onler of 
their atomic numbers 

I LAMES IN Nitrous Oxidf - -The normal infra red 
spectrum derived from a flame is usually that of the 
priMlucts of reaction and not of the reacting gases 
This may arise from the fact that m most cases the 
Buppoiter of combustion is oxygon or air, which are 
without charactonstio infia reil spectra In the 
Journal of the Chemical Society for January, Bailey 
and Lih describe exjienments on the emission spectra 
of gases burning in nitrous oxide In the case of 
carbon monoxide and coal gas the anticipated spectra 
of watei vajiour and carbon dioxide were found, but 
a different result was obtaineil with hydrogen The 
flame of a mixture of this gew with nitrous oxide is 
very complex and consists of at least five zones, but 
the normal type of spectrum due to water vapour is 
shown Wlion, however, a hydrogen jet is burned m 
nitrous oxide, a now spectrum appears, some bands of 
which appear to correspond with known absorption 
bands of nitrous oxide This new spectrum is not 
exhibited by carbon monoxide or coal gas in either 
ramie of burning, and is probably due to some form 
of stimulation by burning hydrogen molecules It 
does not apjiear in the coal gas flame and is then 
probably inhibited by the carbon monoxide present 
Hence the stimulation is probably not merely tnermal 
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British and Foreign Ammeters and Voltmeters 


all electno generating and distributing stations 
large numbers of ammeteia and voltmeters are 
fixed on the switchboards so that the attendants 
can see at a glance how the various electrical machines 
are working The manufacture of these instruments 
IS quite an important industry, and we are glad that 
the manufacturers in Groat Britain are thoroughly 
aware of the necessity of continually improving the 
design and accuracy of their instruments in order 
to meet foreign competition One sometimes hears 
from an engineer that a particular foreign instrument 
maker makes the best instruments, but there is no 
general agreement as to which foreign firm makes the 
‘ best,’ or in what respect these instruments ore 
better than those made in Great Britain An in 
vostigation was therefore initiated by some of the 
members of the British Scientific Instrument Research 
Association to find out whether there was anj 
foundation for those rejKirts It was thought also 
that a careful (omparison of the types of instni 
monts made m America, Europe, and Groat Britain 
would be of value as it might suggest to makers 
improvements in the design of their mstniments 

To bring the inquiry within manageable limits, it 
was decided to restrict the investigation at first to 
permanent magnet moving coil mstniments anil we 
have received a synopsis of the iletailod report 
circulated to members of the Reseanh Association 
hor obvious reasons the names of the manufacturers 
are not mentioneil, but the instruments aie classified 
under the lieadings of British and foreign and a 
( ritu-al and impartial account is given of their design 
and {lertonnance 

Tlie manufacture of these mstniments has lasted 
over so many years that the general lines of their 
design have become almost imiversal To obtain 
certain characteristics, however, chfforont methods 
are adopted, and it is necessary to make compromises 
at almost every Mint in their manufacture, the in 
stnunent being judged on the general ‘ balance ’ 
obtained Users of mstniments have generalljr 
definite preferences due to a liking tor some parti 
cular detail in the design Not infrequently these 
preferences have no siieoiflc foundation and are 
merely personal 

The instruments tested for the Association were 
‘ dial type ’ switchboard ammefers and voltmeters 
varying trom six to eight inches in diameter They 
were exammed for rapidity of indication, accuracy, 
effect of temperature, internal construction, nature of 
the spnngs and of the magnetic system, appearance, 
and kind of pointers and dials used 

In some of the instruments examined the damping 
was much too small When switched into the circuit 
the pointer moved over the scale m its first swing 
and struck violently against the stop at the upper 
end of the scale In some cases, also, there was a 
tendency for the pointer to stick at the upper end of 
the scale In other cases the pointer oscillateil for 
some time before coming to rest Tlie conclusion is 
arnved at that in the best mstniments the damping 
should be almost but nut quite cntical , that is, that 
the pointer should swing slightly beyond its final 
position but return rapidly to it 

Of the instruments examined, 60 per cent wore 
accurate to within 1 per cent, 30 per cent had errors 
between 1 and 2 per cent, 8 per cent had errors 
lietween 2 and 3 per cent, and one instrument had 
an error of more than 9 per cent The general level 
of the accuracy of the Bntish instruments was at 
least as high as that of the foreign instruments 
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The instruments were affected in very varying 
degrees by temperature Some of them were specially 
compensated for temperature In one of the British 
instruments the compensation was practically perfect 
from 10“ to 60“ C , the sensitivity of the instrument 
being constant to within one or two parts in one 
thousand over this range It appears that com- 
pensation for temperature can be provided to a satis- 
factory extent by a proper choice of the materials 
used in the moving coil circuit, control spnngs, 
shunt, etc The arrangements for zero adjustment 
were very varied In one case it was necessary to 
open the front of the instrument case t-o make the 
adjustment but in another the airangement was very 
neat and efficient 

The practice of fitting resilient siqijiorts to the 
jewels IS to bo commended, as it affonls considerable 
protection against the risk of damage duo to vibration 
or mechanic^il shock The instruments of two 
Bntish manufacturers who follow this practice have 
a distinct sujienonty m this respect over all the 
others Some of the mamifacturers use topper wire 
for their coils and others aluminium J he use of 
aluminium has certain advantages, but it is clitticult 
to solder Tiiosjihor bronze springs were used by 
all the manufacturers for their instruments Only 
in two of them was the position of tlie zero lemling 
of tlio {lomter foiiiui unchanged after they had been m 
circuit for seventy two hours The iximters cumc hat k 
to their onginal zero positions after intervals varying 
from a few minutes to twenty four hours It was found 
that mstniments with largo air gajis in th< ir magnetic 
circuits were not necessarily inferior to those having 
smaller air gaps It is necessary howevei, to mam 
tain a proper relation between the magnetomotive 
force of the magnet and the reluctant e of the magnetic 
tircuit 

So far as the external appearance of the mstiii 
monts IS contemetl, it is best that only the scale and 
the pointer should attract the eye Full white dials 
and bright lacquered brass casts are not desirable 
It was found that certain scales were easier to read 
than others, and tins was attnhutetl to a better 
balance between the thickness of the grailations and 
their lieight The instruments were not tested to 
determine the extent to which their indications were 
affected by external magnetic fields Wo think that 
this was a pity, os many switchboard mstniments 
are seiioiisly affected m this way It is stated how- 
ever, that iiia|X)ction of the mstniments showed that 
some would bo affected much mote than others 

In conclusion, the report says that the best of the 
instruments examined, both Bntish and foreign, 
were well suit<?d for the piuyiose for which they were 
designed Two pairs of mstniments of British 
manufacture were ojien to criticism m respect of 
certain details of c-onstniction, and two pairs of 
foreign instruments were distinctly inferior both in 
design and construction None of the instruments 
showeil an outstanding supeiionty ovoi all theothere 
in every particular If the instruments are placeil 
in onler of merit os asst'ssed on some particular 
criterion of excellence, the instrument placed first 
would in many cases be a British one Certain of the 
British instruments examined would occiipy high 
positions whatever criterion were chosen The con 
sistently high positions occupied by certain British 
instruments in the tests described above leads to the 
conclusion that the best known Bntish instruments 
of the kind oxammod are quite equal to tho best 
known corresponding mstniments of foreign ongin 
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The Timber Resources 

ACTING nndor a resolution of the Imperial Confer 
enco which sat in Lonilon m 1928, an Imjienal 
Economic Committee was apiminted consisting of 
nominees of Great Britain, the Jlominions India, and 
the Colonies and Protei torates The Imperial Con 
ferenco directed the Economic Committee to prepare 
for the ( orisideration of Govemment a list of raw 
materials suitable for mipiirv on the linos of the Com 
mittee’s lefHjits dealing with foodstuffs In 1927 the 
Governments of the Emiiire agreed that the Com 
mittoo should prepaisi suen a report on timber This 
rejKirt (Rep of Imp hcononi ('omnitUee — Tenth Re 
porC— limber I ondon II M stationery Office, 1928) 
has been iveeiitly jiublished It is based on the ex 
amination of a nmnbei of witnesses lepiesenting pro 
ducing, marketing, and maniifai tiinng interests , and 
on the expressed ojiinions of experienced officials and 
scientific workers 

The aiithoiB of the re|)ort give their reasons for ton 
fining themselves to timhei and omitting other 
forest piotluco in the lollowmg We have exiliidetl 
fiorn 0111 enquirv the vide lange of articles fi'etpiently 
desciibed as ' minor forest piotluce ’ iniliitling grosses 
canes gums and tanning matt iiuls Wo have only 
rtferied to the impoils into the Cnitod Kingdom of 
inanufai tuud wood of wood pulp and of cellulose foi 
the puipost of induating the total demanil made bj 
tlia iJnitLd Kingdom on tlie souiits of wootl supplies 
Wo took seme cvidi net tin the inipoit trade m inanu 
tai tiirtsl wootl but foimil (hat this laised voiy laige 
issues an exaniiiiatitin of which would havt pieveiitctl 
the pioilintion of this npoil in tinu for the foith 
coming I'onstiv ( onfeicnce Wo therifoio tlctmetl 
It ativisable to tontine this Uepoit to the law niateiiul 
— timhei The timbt i tiatle is a vei v important one, 
and the Empiie lesoiirti a nio i xtensivt ainl vanttl ” 

One of that lilof points ptiliaps of tipial interest anti 
impoi tnnet which cinerges fiorn tho cviilcnoo taken by 
the Committee, is thediffcicnceof tipinitin tm the sub 
lect of woiltl tirnhei siipplit s tif sottwooils whit h exists 
Dotween the members of the tiinbei triule anti foiost 
authorities ‘all the worlil over’ as the Conuiiittte 
expresses it— although it is dtiubtful whether theie is 
such a universal t onseiisus of opinion as this state 
inent would apiicar to indicate However the foicst 
authorities are said to legaril the worki supplies of soft 
woods with anxiety, wheieas the authors state ' We 
must howevei, rtfiutl tho fact that m the (oiiise of 
our enipiirv wo have not found this feeling of a|»j)ic 
honsion sliau d generally by the mernhi rs ot the tiinliei 
tiade in tho United Kingdom Adoipiate supplies 
have always been rcmlily available in the past, and it 
18 possible that the tiade has been lulled into n feeling 
ofseeuritv foi the futuie whu h f h< wo? Id position may 
not wanant The (ommorcial point of view is that a 
Sfarcity of supplies will adjust itself by an iiu rcaso of 
prices whifh will bring witliin an economic ladius 
flesh foiest areas hitherto untoiiehod ’ Many forest 
oflieors would say that the local timbcT traders have as 
good knowUslgi of the local foiests’ I'psoiirces as they 
hav o themselves it is at least open to doubt whether 
tho stateineiit iii the leport that “ tho outlook is more 
fully realised by these concerned with organised foiest 
management and conseivation ” can be accepted 
without considerable reserv ations 

Although the examination of forest resources does 
not fall within the purview of the Committee in the 
present re|)ort, tho necessity for svstcniatn mvestiga 
tion of the rate at which tho softwood lesources 
of the world are being de[>lote<l is strongly urged It is 
well known that Canada contains practically the only 
supjily in the Britisli Empire of such inateiials, and 
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of the British Empire 

I probably the estimates of existing amounts are fairly 
trustworthy The remaining lesources are chiefly in 
European countries, and “systematic investigation” 
into the ir rate of dejilction is not a practical possibihty 
We have to rely upon piiblisheil figures — trade and 
othei-wise , and on reports and information witli which 
the officials of tliese countries courteously supply us 

The second point m tho i epoi t is of Empire import 
ance, and m it is embcMlied tho entire value of statistics 
on Fmpiie resources Ihe authors write “ If the 
interest of the timber tiade and of the general public 
IS to be enlisted for the conseryation and develop 
ment of tho Empiie forest resouices and tho lesser 
known vaiiotic« of Empiio grown timber are to secure 
wider utilisation statements regarding the world and 
klmpiie position must lie siiiipoUed by statistics bEised 
on pietiso knowlc'dgo and not on information of a 
geneial character ” Tins goes to the root of the whole 
matter 

hor tlie tii-ht British E,mpire lorestry Gonferonco, 
held in London in 1920 a tabular form was diawn up, 
it IS belicyid in London and sent to fnrist authonlies 
in coiuitries of tbo British Enipiie asking foi estimates 
of till' total forest losoiiices of these regions distin 
giiishing aicas containing merchantable timber (ex 
ploitable forests) from non mi ri liimtable Some of 
the foiest authorities piexluccsl figures foi which thi v 
accept! d no rtsjionaibility , otliers refrained In 
Canada, at the Cimferinco held m 1923, the some re 
ipiest was jiiit foiwaid, and in the rejiort here under 
II yiew the aiitliois state Ihus it is antii mated that 
in the autumn of the cuiient y'oai [i e after the meeting 
of the I' inpiie lore st Confereni e m Australia] infoima 
turn on the timhei lesoiini's of the Ihnpiie will bo 
foi the Dining more complete than iinv at |)iesent ay ail 
able” This latter IS a possibility But tho statistii s 
‘ will not be based on jiiei ise knowledge ’ which is 
vvlmt tho EconomicCommittec lightly demands How 
could they be ? When a eoiLservntor of forests, in 
chaigo of one of the Em})]io piovincis containing ex 
tensive tio[>iiol anil siih tiojiiial torosts, icceiyes the 
foim alluded to above ho seuiils eopitis to liis seveial 
divisional ofticere Tin se men may have e barge of an 
area of anything from 600 to 2000 sij miles of foiest 
(oi moil ) in many coses much of it unknown and tin 
explored They hayo a staff small in sire and paitiallv 
trained How are they to pioduce any hgiu-es of 
stocking, citlu r in proportion of species oi yoliirne per 
unit of area T Eyen tho map areas of the forests are 
))eihii|iH only rough ones To anyone who has held 
chaigo of similai areas the possibility of obtaining any 
figures but those based on guess wotk wall be per 
fectly oby 10118 \etalaigi {irojiortion of tho tiopical 
and Riib tropical forests of the Biitish Empire aio m 
this position Very mucli stronger tiained staffs and 
opening up of tin forests will be necessary be fore the 
value of the lotuins on tho timber resourees of tho 
h mjiiio are basesi on “ precise knowledge ” as against 
“ infonnation of a general character ” Outside the 
Eni|)ire there are extensive areas of trojiical and sub 
tropical foiest (in South Aiiieiicai foi example) whieh 
are as yet under no treie forestiy management at all 

Wn aie in full agreement with the writers of tho 
repoit “that it may bo found necessary to make 
arrangements for the systematic collcxition and re 
vision of World and Empire consumption in relation 
to supphos ” But the priinaiy basis foi those prepar 
ing reports in London and suggesting work to be 
earrieel out, at any rate yvhoro forests and forestry are 
in question, is to remember that the unit of area is the 
square mile, tho type of forest tropical or sub tropical, 
the vegetation often dense and difiiemlt to get through. 
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whilst the tojjography of the ( ountryside often oftoi-s 
considerable obstacles to easy or rapid travelling The 
young British forest officer minds none of those things 
Blit knowleilge, a trained staff, iilenty of time (whirh 
entails much larger staffs), anti an adetniate eijiiip 
mont are required if the figures obtained tor the total 
foi'est resources of the Empire (even for merchantalile 
timber) are to be of a practical value We hnd no 
reforonco to this part of the problem in the report iintler 
review 

The suggestion ftir co operation amongst the owneis 
of woods in Great Biitain for improving then wood 
lands and in marketing the produce are to the point 
also on the important subject of the introiluition ot 


new Empire hardwoods on to the home markets In 
this latter matter the forest officer is practically 
powerless It is a question foi the timber merchant, 
and as the writers of the report rightly snj, the intro 
duction of new timliers ‘involves iisk and expense 
which txpoiters with or without Goveinment aid, 
must bo prejiaroil to undeitake”, and thev eu^ld 
“ W'e mlvocate a policy of restraint in legnril to the 
niimbci of varictiis of new Fmiure timbers wliifh are 
tonciirientlv introduced into the Biitish market ” 
This itpoit is a valuable piect of work covei-s a wide 
range of outlook in the timber problems of the British 
Empire and its peiusal may hi strongly iccomnicnded 
to all who are in any way mteiested in timher supplies 


The Four Component System in Peace and War 


FA FREETH, of Imperial Cheimcal Industries 
-* Ltd honorary lecturer m the theory and prac 
tico ot heterogeneous eqiuhhna at University C ollege, 
London, gave his inaugural address on Iriday, Mar 1 
on “ The Four t'omponeut System in Peaie and War ” 

The particular type of four component system with 
which t)r Ireeth dealt is known as the reciprocal salt 
pair, 01 as a double decomposition One of tho latest 
and best known examples of this is the tonversioii 
saltpetre jiroiess, whereby potassium chloride and 
sodium mtiato are concerted into potassium nitrat-c 
and sodium chloride Tho subject was developeil 
along the lines of Moverhoffer one of tho pioneers of 
this held who published his paper about thirty years 
ago but the method of representation used to explain 
the original arguments was that developed by Prof 
Janet ke of the lechmeal High bchool Hanover 

Iho method of representation takes the form of a 
cube the base of which repiesenta all the possible 
mixtures of tho salts yyhilst water is plotted vertically 
('onsulenng the base of such a cube only, that is to 
say, the relative proportions of the salts, such base 
can be considered as being divided into four areas, 
each of wluch represents saturation with respect to 
one of the four salts undei consideration If by any 
means a solution can ho obtained within an area 
representing saturation with respect to a particular 
salt, then generally sjieaking it is possible to obtain 
that salt in a pure condition 

The famous reciprocal salt pairs of commerce were 
tlien considered, particular attention being paid to 
the ammonia soda process which was develc^id in 
Great Britain by the late Dr Ludwig Mond ^veral 
other well known working processes were also ebs 
cussed, notably the caustification of sodium carbonate 
by lime giving caustic soda All tliese old commercial 
processes were developed empirically, and it is generally 
loimd that current practice eorresiKinds very closely 
with the optimum conditions predicted by a stringent 
theoretical treatment 

Reactions of this character played a veiy important 
part in the War Iixed nitrogen is essential for 
mcxlem explosives, both for propellants and for the 
lugh exjiloBives used for bursting charges m shells 
Until the War, the mam source of fixed nitrogen was 
Chile nitre , treatment of this nitre with sulphiuic 
acid yields mine acid, which can be converted into 
high explosives like tn nitro toluene, propellants such 
as cordite, and by neutralisation with ammonia c-on 
bo maiJe to yield ammoniuin nitrate Germany 
obviously could not depend mdeflmtely on the 
(^bile supplies, so the Haber and the Ostwald processes 
were developed The Haber prooess makes ammoma, 
usmg coke, oir, and water as raw materials , the Ost 
wald prooess, by biirmng ammoma with a limited 
quantity of oxygen, converts it into mtne acid After^ 
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these processes wcie once ileieloiied on a sulfiiiently 
laige scale (iermaiiv was autoiiiatieally independent 
of any oiitsido supplies of fixed nitrogen Both pro 
cesses, mote esjxdullv tho Haber jiroiess reqiured 
ytry considerable ady antes in tei hniqiie 

Oil the oiitbri ilk of wai m IHIt it soon bei ame 
manifest that immense supplies ot ftxetl nitrogen 
would be leqiiired by Great Biitam Fyi n ossunung 
that the productive capacity making nitric aeiH on 
the old lints would haye been siiffiiient there was 
a shoitage of loluetio for the necessary (quantity of 
TNT hiul that oxjilosiye been exclusively useil It 
was speedily discovered that J N 1 could be dilutecl 
with no less than four times its weight of animotiiiim 
lutrate without impainng ths high explosive proper 
tics of tho mixture The supply of ammomum nitrate, 
therefore btc nine of vital importance f nrd Moulton, 
tho directoi of Explosive Supply, was faced with tho 
following dilemma Should he attempt to erect 
Haber and Ostwald plants of the necessarv size or 
should ho utti'mpt to make aminoniiim nitrate by 
doublo deconipoHition using (’hilo nitrate us his 
source of hxod nitrogen ? He decided on the latter 
(ourse for the very good reason that lie i onsidored 
tho enormous calls on teehiiical men of oveiy kind 
rt'ndored it almost out of the question to develop what 
was, HI Gi-eat Britain, an entirely novel process 

Three doublo decomposition processes weio used m 
the War period, and nearly all of them had been con 
siderod as technically impossible afti r jiractical trial 
These procoHses were 

(1) The ammonia soda leaction on sodium mtrate 
giving ammonium nitrate and sodium bicarbonate 
(i) Conversion of the waste ealcium chloride of the 
ordinary ammoma soda process into calcium nitrate 
by double decornpositiim with sodium nitiate and the 
subsequent decomposition of the calcium nitrate with 
ammoniiuii eaibonate yielding ammonium mtrate and 
calcium carbonate (3) Double decomposition of sul 
phate of ammonia and sodium mtrate giving ammo 
mum mtrato and sodium sulphate This latter prci 
cess, after itutial failure, afterwards became sue 
cesaful , It was worked on a very leurge scale in Great 
Britain and uijon a still larger scale m the Umtecl 
States All these processes were developed both 
theoretically and practically in the research laliora 
twines of Messrs Brunner Mond and Co , Ltd , of which 
Dr Freeth was the head 

Finality, Dr Freeth paid tribute to the extraordinary 
help which those engaged in developing this prooess 
hoa receiv ed from theoretical w ork of the Dutch school, 
notably of Prof Bohremeinakers in Leyden, while the 
germ of all tho theories involved goes back to a most 
distinguished Amenoan mathematical pfulosopher — 
Willard Gibbs — probably one of the most detached 
men who ever liveil 
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Fauna of the Paragruayan Chaco Swamps 

A SKRIFS of papers on the fauna of the tropical 
swamps of the Paraguayan Chaco were read 
at the meeting of the 1 imiean Society on Jan 3 
Messrs G S Carter and L C UeaiUe, in a pro 
litninary pajier, dealt with tlie relation of the fauna 
to tho physioo ohonucal conditions of the environ 
ment Those swamps cover large areas of the plains 
to tho west of the Paraguay River on the latitude of 
the southern tropio , those ui the neighbourhood of the 
station of the houth American Mission Society at 
Makthlawuiya(68'’ 19' W , 23°26'S Iweromvestigated 
They are shallow, frof{uently dry, and are filled with 
much aerial vegetation m all parts During eight 
months (October 192(l-June 1927), obaervations were 
made at regular intervals of several charaotoristios of 
the water m the swamps The most striking observa 
tions wore (1) The high temporature which tho 
surface lay ers of the water were soiuetiines found to 
reach (42“ C ) , (2) the large quantities of phosphates 
always present (up to 10 mgm per litre), (3) the low 
tension of dissolvoil ovygon, not more than 2 3 cc 
per litre in tho surface layers, while below the upper 
4 6 in there was scarcely ever more than 0 2 o c per 
litre during tho hot weather Phis low oxygen content 
IS believed to be due partly to the poverty of the 
afiuatic flora, partly to the groat activity of docay 
at the high temporature, ami partly to tho absence 
of convoction currents caused by the cooluig of the 
surface layers at night 'J he behaviour and ilis 
tnbution of tho fauna show that the shortage of 
dissolved oxygen m tho water is the greatest biononuc 
factor 

Dr B Gurney submitted a report on the Brunihio 
poda of tho expedition Dr Cartel’s collections include 
five spooies of which three appear to be undescribeil 
flour of them are Conohostraca, and uiclude the ro 
markable Cyelxsthma histopi, which is found also in 
Airica, India, Ceylon, and Australia 
IkMr E Meynckdisousseii the Microle|ndoptera which 
were collected The naturo of the region would prob 
ably not be very favourable to Microlepuioptera The 
number of species in iilenfcihable condition is 32 , of 
these, 2 genera and 22 species are dosenbed as new 
Of the remamder, 3 are horticultural pests mtroJucod 
with their food plants, 1 a widely spread American 
insect, 2 ere found also in the Argoiitme and 4 m the 
Amazon valley The new species are generally of 
Guiana and Amazon typos 

Messrs Carter and Beadle described their observa 
tions on the habits and development of Leptdwiirm 
paradoxa The subsoil of clay, which ooours every 
where in the parts of the Paraguayan Chaco inhabited 
hy this fish, preserves water m the burrow used in 
dry weather, thus keepmg its skin moist Oxygon is 
normally absent from the water siuroiiadmg the nest 
of the Lepidoairen, and the manner in which the 
respiratory needs of the eggs and young larv® are 
satisfied is discussed Tho nonnal rhythm of the con 
traction of the pigment cells of the skm of the larvee 
at dusk and their expansion at dawn is preserved for 
some days when the larv« are kept m the dark con- 
tinuously 

Dr J Stephenson dealt with the Ohgoohwta 
Oligochwta have been collected from the northern and 
more remote part of Paraguay only twice previously, 
and then only in small numbers, hence the present 
collection oontams a large proportion of new species 
Lumoohne forms are in the majority A oonsiderable 
part of the mterest of the present oolleotion hes m 
oonsiderations of geographical distribution 
Dr W A Cunningtoa reported on the Argulida of 
the expiKlhtion, which belong to the genera Dolopa and 
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Argidue The two sjiecies of Dolops — Dolopt strtata 
(Bouvier) and Dolopg geayt (Bouvier) — are of mterest, 
as certam specimens are larger than any hitherto re 
conleil The single species of Argulus apiiears to be 
now to science 

Mr H \V Parker discussed the Amphibia and 
Reptilia which were collected Dr Carter’s collections 
( ontain two tailpoles and a half grown example of 
tho flog Ceratophrys Imvts (Biulgott) 'Tlie tadpoles, 
hitherto undescribeil, have mouth parts of a kind 
umque amongst the Salientia, and, as their food is 
exactly similar to that of some other sjieiies of 
Ceratophn/s, this suggests that Uevta is not closely 
genetically related to tho other members of the genus 
m which it is at present included 


University and Educational Intelligence 

Cambriooe: — D J Watson, Downing College, has 
been appointed to the Frank Smart Umversity 
Studentship m Botany J C P Miller, Tnmty 
College, has been elocteil to the Sheepshanks Exhi 
bition 

Thb Chadwick Trustees invite applications from 
British subjects between twenty five and thirty years 
of age who are graduates of a British umversity or 
of equivalent staudmg, for two travelling scholarships 
of £400 each, to enable the holders to travel abroad 
during one year to study methods adopted in other 
countries for the prevention of disease and the im 
provemont of the public health One scholarship 
will be for salutary science and the other for municijial 
engmeermg Applications must be sent m before 
Mar 25 , full particulars may be obtamod from the 
Clerk of the Chadwick Trustees at 204 Abbey House, 
Westminster, London, S W 1 

Parent teacher associations have so grown, says 
the United States Bureau of Education in the Novem 
bor issue of School Life, that they have become one 
of the outstanding forces in American education 
Their members, numbering more than a milbon and 
a quarter, are organised under the guidance of the 
Kational Congress of Parents and 'Teachers, founded 
m 1897, for the promotion of a better understanding 
between parent and teacher with consequent co 
operation between homo and school and appreciation 
on the part of all citizens of their resjionsibility to 
the younger generation The Congress executive 
operates, with the help of the teacher members, an 
ambitious scheme of adult education in which it has 
the powerful backing of the federal Bureau of Educa 
tion and last September it promulgated a manifesto 
urging the supreme importance of umversal education 
for parenthood In this document, which was pub 
lish^ in the October issue of School Life, it calls upon 
universities and colleges to develop special courses 
in this subject m their teacher training, extension 
and correspondence study departments, exhorts pubho 
librarians to organise special facihties for its study, 
and State and city school officers to plan for bureaux 
of jmrent education The Bureau of Education is 
supporting this movement by pubhshmg a senes of 
nine articles by eminent authonties oonoeming 
parent teacher associations m their relation ta the 
children and to the schools of elementary, secondary, 
«md higher grade The first of these, on the Congress 
programme of parent education, appears in the 
November issue of School Lift Others wiU deal with 
pro school education, tho teacher, tho parent and the 
ournoulum, recreation as a neoessary part of home 
life, parents and the sex question, parents and high- 
sohool students, parents m higher education, boolu, 
and parent education in the home 
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Calendar of Patent Records 
March ii, 1835 — A patent was granted to Robert 
Jupe, iipholsterer of London, on Mar 11, 1835, for an 
improved expanding table in which the width was 
enlarged as well as the length, the principle being 
applicable to round or other shaped tables The 
table top was divided into a number of Bections which 
could be caused by suitable mechanism to iliverge 
from the oommon centre, the spaces thus form^ 
being fiUod by uiserting ‘ leaves ’ 

March 12, 1839 — The patent granted to Job Cutler 
of Birmingham for an unproved method of construct 
mg chains for suspension bridges and other purposes, 
and dated Mar 12, 1839, is one of the rare cases in 
which a caveat against the grant of a patent was 
entered at the Great Seal, the last stage at which a 
patent could be opposed The Attorney General, on 
the evidence of John Farey, reported against the 
grant, but the Lord Chancellor overruled the objection 
and sealed the patent of the ongmal date 

March 13, 1561 — The patent greuited to Philip 
Cockeram and John Bamos m 1661 for the manu 
facture of saltpetre affords tho first known instance of 
an official specification or written description m con 
iiexion with a patent for an invention, though the 
delivery of the description was not a condition of the 
grant It ajmears that Queen Elizabeth agreed to 
pay Gerrard Honneke, a German, the sum of j£ 300 if 
ho would teai h certain of her subjects how to make 
saltpetre as it was maile on the contment and would 
also give an account of the process m writmg Tho 
‘ snecifioation ’ was duly delivered to the Secretary’s 
olfice on or about Mar 13, 1601 Tho Queen there 
upon granted a patent to Cockeram anil Barnes for 
ten years, and transferred to them the obligation to 
pay Honneke the stipulated sum 

March 14, 1769— On Mar 14, 1769, within a few 
weeks of James Watt’s steam engine patent being 
scaled, a patent was granted to Francis Moore, draper, 
of London, which made Dr Small write to Watt 
“ Moore has taken out a patent for moving wheel 
carnages by steam This comes of thy delays 
At this moment, how 1 could scold thee for negli 
^onoe ” Watt was not, however, perturbed by tho 
information, and replied that Moore could not make 
a steam carnage without usmg hia (Watt’s) patent, 
and that if he did use it. Watt would easily be able 
to stop him No specification was enrolled with 
Moore’s patent, and tho only evidence of his im 
proved carriage shows a horse drawn vehicle havmg 
very large iliameter wheels 

March 15, 1784 — The argand burner, the first not 
able improvement on the primitive oil lamp, was 
invented by Aztu4 Argand, a French chemist living m 
London, and patented by him m England on Mar 16, 
1784 Argand was anticipated in France by Ainbioise 
Lange, who had seen the invention in London and 
gave it to tho Pans Academy as his own Later, 
the two joined forces, and a French patent was 
granted m the two names, but this with other similar 
privileges was suppressed by the Revolution and tho 
invention thrown open to the public Argond’s reason 
gave way under the senes of misfortunes and he 
returned to England to devote the remamder of his 
life to an attempt to discover tho elixir of life 

March 16, 1744 — A patent was granted to Samuel 
Sutton on Mar 16, 1744, for a method of extraotmg 
the foul oir from the holds and living quarters of ships 
through pipes heated by the ordmary cooking and 
other fumeKiea of the ship Sutton himself tells that 
he expienenoed great difficulty in getting the mvention 
tMloptod by the Admiralty, but eventually it was m- 
stalJed in a large number of H M ships 
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Societies and Academies 

London 

Royal Meteorological Society, Feb 20 — L H G 
Dines The Baker automatic release for dropping 
the meteorograph from a registering balloon at a {ire 
determined height — C K M Douglas homo asjieots 
of surfaces of discontinuity The more important 
pressure changes on weather maps are duo mainly to 
large scale horizontal movements at levels round 
about tho base of tho stratosphere, considered m 
conjunction with movements at lower levels The 
(honguig [iressure fields cause converging and diverg 
mg movements, which influence fronts and produce 
mversions where tho air is subsiding — E Kidson and 
H M Treloar The rate of ascent of pilot balloons 
at Melbourne Atmospheru turbulence is tho most 
imjiortaiit tauso of departures from tho normal rate 
of ascent The greater the turbulence the greater is 
the moan height The turbulence duo to surface 
heating of tho air is more effeutivo than wind tiirbu 
lenco m increasing tho rate of asi ont ui the lowest 
layers The heat turbulence is effective chiefly near 
tho surface and ui light wuids 1 ho rate of ascent is 
less m stable than in unstable air under the same 
conditions as to turhiileneo 

Physical Society, Feb 22 — L F Stanley The 
construction and oalibratiori of a sensitive form of 
Pirani gauge for tlie measurement of high vacua 
The gauge < onsists of a manometer and a compensator, 
tho one iilentical with the other, placed m the opposite 
arms of a C’allendar Griffiths bridge , each consists, 
osseiitmlly, of a loop of 10 fin of platinum wire of 
0 001 inch diameter, together with a compensating 
loop of 2 cm of tho same wire Tho symmetry of the 
cirt Hit makes errors duo to thermoolectnc effects very 
small The gauge follows variations of pressure with 
oonsiderablo rapiihty, and its range of nieasurement 
IS from 2 X 10 • mm to 4 x 10-* mm approxunately — 
Charles H Lees The free periods of a composite 
elastic column or composite stretclied wire The free 
periods of the longitudinal oscillations are dotermined 
when both ends of tho column arc nodes when one 
IS an antinodo and when both are ant modes A 
graphical method of dealuig with the jirobloms la 
developed — Allan Ferguson and J A Hakes A 
capillary tube method for tho simultaneous deter 
nunation of surface tension and of density A 
capillary tube of radius r is immerseil vertically to 
a depth h■^ in a liquid of density p. '1 ube pressure 
gph required to force the meiiiscua down to the lower 
end of the oajnllary and to hold it there is measured 
If h^ and consequently h bo varied, a plot of h against 
(A, -r/3) gives a straight Ime, from slope anil mtorcept 
of which the surface tension and the density of the 
liquid may bo inferred 

Cambridge 

Philosophical Society, Jan 28 —Sir Ernest Ruther- 
ford and J Chadwick Energy relations m artificial 
disuitegration Experiments on the disintegration of 
aluminium indicate that tho change of energy is not 
the same for each nucleus, but that it may vary by 
so much as 6 X 10* electron volts Hence, either the 
mass of the alummium nucleus or that of the nucleus 
formed m the dismtegiation mav vary by nearly 
0 006 moss units — R H Fowler An analogy for 
bewns of particles of a reciprocal optical theorem 
due to Helmholtz — D R Hartree The distnbution 
of charge and current in an atom with several electrons 
obeying Dirac’s equations The approximation is 
made that each electron can be treated as in a 
stationary state in the field of tho nucleus end the 
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romaininK elettions, ajid further that thiH field la 
sphencally symmetrical An exact furmula for the 
maffiiotio moment corresponding to a solution of 
Diiae’a etiuation in a central field is given, and leads 
to Lando’s gr formula when ‘relativity effects’ are 
neglected -N Feather and R R Nimmo The 
distribution of range of the o particles from railiiim 
C' and thorium C' Distribution iiirves relative to 
2134a partu lesfromthornunt 'and 729fromradnimC' 
showed that many more had ranges between 6 cm and 
8 cm of standard air than was expected, and that the 
excess of short range particles was much greater in 
the formei case than m the latter, where the results 
agreed satisfactorily with those of Rnggs, obtained 
by the magnetic deflexion method R M Gabriel 
Some further results concerning the integrals of 
moduli of regular functions along curves of certain 


Academy of Sciences, Jan 28 V Grignard and 
Tchdoufaki Tlie a diacotylene hydrocarbons Hydro 
carbons of the type R( sO -CsC'R can be obtained 
in good yields by the action of iodine m ether solution 
upon alkyl magnosiuiii comiiounds, provided that the 
conditions laid down are closely followed In the 
fatty senes, dipeiitine, dihexuie, and diheptme have 
been jireoorod hv this method, and several aromatic 
hydrocarbons of the same tyjie are also described 
Pnemltriacetylone, C',Hj-C3C-CsC-r = CH, has 
also been prepared and its properties are given — 
Serge Bernstein Orthogonal polynomials — Auguste 
LumUre, Mme R H Grange, and R Mataval The 
pH of arterial blood and of venous blood Measure 
ments by the electrometric method gi\e pH values of 
7 86 for arterial blood and 7 50 for venous blood 
The main cause of the variations appears to be the 
amount of carbon dioxide jiresent — (aeorgos Birkhoff 
weu! elected correnpondant for the bootion of (leometry 
III the place of the late Ivar Fredhobn, and Adrien tie 
Gerlaohe correapondanl for the Section of Geography 
and Navigation in the place of the late Sir Phili]> 
Watts — Maurice Fr4chet The distance of two con 
tingeiit variables —Lucien Firaud Bundles of con 
jugated networks Frank Loebell The generalisa 
tion of a theorem of H A Schwarz — Nicolas 
Ctoranesco The problem of Dinchlet for systems of 
equations of the elliptic type and the extension of a 
functional relation of M Hadamard — A Gay The 
movement of a oylmder in a viscous fluid — Jules 
Baillaud The deteimiiiation of the galactio polo 
from the data of the selected areas — L d'Azambuja 
The use of the spoctro heliograph for the detormina 
tiori of the level of the vapours of the reversing layer 
or lower portion of the solar atmosphere — H Pdlabon 
Rectification by purely metallic bail contacts A 
description of the phenomena observed using as 
rectifier two similar steel cylinders separated by a 
thin layer of lyiimislium powder or cork dust — Henri 
Gutton Tlie effect of a magnetic field on the re 
sonance phenomena in ionised gases — P Sslet The 
constancy of the velocity of light Arguments ogamst 
the application of the ballistic theory to the explana 
tion of the changes m the mtensity of light m certain 
stars — E Darmois The rotatory jxiwer of the 
tartrates of certain organic bases contribution to 
the study of strong electrolytes — A Smiti The 
allotropic modifications of phosphorus Remarks sup 
plementing the author’s commumoation of Nov 29 
last, and ciiticism of the work of Nioolaleff on the 
same subject — W Swietoslawsk! A boiling pomt 
apparatus designed for researches under high pres 
sures A modification of an apparatus previously 
described capable of being used under pressures up 
to 2BsAfnosphere8 —A Zmaczyntki A new modifioa 
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tion of a boding pomt apparatus used for high pres- 
sures — M Prettre and P Laffitte The temperature 
of imition of combustible gaseous mixtures The 
results given in an earlier pajier on the tempera- 
tures of Ignition of mixtures of air and hydrogen 
are much lower than those given by other workers, 
and this is attributed to the lower initial pressure 
lulopted The present paper gives the result of the 
influence of the preliminary vacuum on the tempera 
tiire of ignition — Mile Germaine Marchal The 
action of silica, alumina, and of kaolin on barimn 
sulphate Mile Jeanne Livy ami A Tabart The 
1 relative aflmity cajiai ities of various radicals on the 
I t ourse of the isomerisation of the tnsiibstituted othy- 
lono oxides — P Fallot Tlie lelatioiis of the sub 
Betic with the Betic m the Sierras Tercia and Espufla 
I — H Pollet Atmospheric electriiity in the course of 
the sand storms of the north of Chma The electric 
charge on each dust particle is of the oriler of lOO 
times the elementary charge of an ion - P L Violle 
and A Giberton The neutralisation of the oligo 
dynamic |X>wcr of copjier by solutions of electrolytes 
Application to mineral waters —Georges Truffaut and 
G Thurneyssen The influence of aitificial light on 
the growth of the higher jilants A description of the 
lighting arrangements by moans of which normal 
beans and straw bemes have been produceil The 
microscopic examination of the loaves of the straw 
berry plants cultivated in artificial light showed that 
they wore normally provided witii chlorophyll and 
that their palisade tissues exactly resembled the 
normal palisatle tissue of plants raised m daylight - 
Charles Pontillon The existence of resins in SUrxgma- 
locytlta ntgra J Manquen4 Ihe alluvial formations 
of western Algeria after the inundations of 1927 — 
Lucien Daniel The accentuation and persistence of 
symbiotic adaptations m the Jerusalem artichoke 
grafteil on the annual sunflower — Mile G Fuchs, 
J R^gnier, D Santenoise, anil P Vare A thyroid 
hormone regulating tho cerebral excitability ~ Paul 
Wintrebert 'Ihe liquefaction of the internal sheath 
of the egg m the urodelan Amphibia — Ren< Fabre and 
Henri Simonnet The comparative study of the value 
of the biological test and tho pliysical test of irradiated 
ergostorol It appears to he premature to attribute 
to the biologically active product a definite absorption 
^ctriun R Fosse and A Brunei A new ferment 
This ferment, named allantomase is found m various 
leguminous seeds and is characterised by its power of 
hydrolysing allantoin to allantoic acid 

Romk 

Royal National Academy of the Lined, Nov 11 — 
T LeTi-CiTita Tlie motion of a body of variable 
mass — G Fubini Further considerations on the 
transformations of Laplace, L6vy, and Moutard for 
hvjiorsurfaces — G Abetti Anomalies of gravity and 
deviations of the vortical detenmnated by the Do 
Filippi expedition in C-entral Asia (1913-14) 'The 
results obtained by this expedition, taken m oon- 
jimction with those of the Survey of India to the 
south of the Himalayas and those of the Russian 
Geodetic Service m Turkestan and Pamir, show that 
on these mountam chams the gravitation constant 
18 usually m excess 'lo the south and to the north 
it 18, however, usually deficient, this being an mdioa 
tion of the probable equahty of the conditions of 
comjienBation or non compensation m the Indo- 
Qangea plain and m the plains of Turkestan — 
F VerceUi Experimental considerations concerning 
oertam goo electric methods — L Holla and L Ma»a 
Concerning thallium photoeleotno cells The pro- 
cedure recently described by Majorana and Todesco 
for the preparation of thallium photoeleotno cells 
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was published by Holla m 1927 and has been patented 
Such oella have been uuooeesfully used by the Italian 
military authonties — G Ascoli The sinmilarity of 
the solution in Dirichlet’s problem A sumcient con 
dition, not of purely geometrical character, but of 
ready applicability, is given for the validity of the 
theorem of smgulanty of the solution in Dinchlet s 
problem — F Sbrana A remarkable group of func 
tional operators Some of the essential results are 
given of the author’s recent mvostigations on the 
calculus of functional operators /(A) with A 
( variable and real This method of calculus, known 
as operational op symbolic calculus, is finding inoreas 
mg application m the solution of numerous mathe 
matical physical problems of industrial imjiortance 
or inherent to modem atomic physios — G Ahprandi 
Determmation of the prmcipal triplet (terna) — of 
Vitah — of a genetic surface, considered as an auto 
polar terna of the geodetic cone — A M Bedanda 
The algebraic bodies of Galois - G Scorza Dragon! 
Concerning a differential equation — M LelH 
BemouUh’s theorem for homogeneous viscous liquiils 
— R Calapso . A new transformation of isothermal 
surfaces — E Cech Observations on the quadrics of 
Darboux — G Sannia New definitions of the canoni 
cal pencil — M Maggini Interferometric measure 
ment of the effective wave length of double stars and 
Its variation with the zenithal distance The inter 
ferometer is able to replace not only the micrometer 
where this is ineffective, but also the diffraction 
grating m the measurement of wave length, and the 
photometer m the measurement of extinction - 
E Adinolfi The influence of X rays on the structural 
conditions of bismuth and tellurium (3) When 
absorbed by bismuth diuing its solidifacation, X rays 
modify the stmeture of the metal, which exhibits a 
diminished Hall’s coefficient and becomes electro 
positive towards ordinary aolulifieil bismuth Under 
similar treatment, tellurium also assumes a lower 
Hall’s coefficient, but is rendered electronegative with 
respect to ordinary tellurium When sohdifleil 
rapidly from the molten state, both of these elements 
mcrease in hardness and acquire an increased specific 
heat, the latter change occurring also in the case of 
sohdifiiation under the influence of Xrays — O 
Occhialini Low voltage sparks as spectroscopic 
sources The procedure to be adopted to obtain 
these sparks, which are fornieil at a voltage of 220, is 
described — P Agostini Heats of formation of 
double cadmium potassium chlorides The heats of 
formation of the corapoumis, KCl, CdCI,, and 4KC1, 
CdCl„ are found to bo + 3 05 (3 73) Cal and + 0 980 
Cal resnectivcly — G Bargellini and Lydia Monti 
« Phenylcouinnnns Various a phenylcoumannshavo 
been prejjarod by the condensation of aromatic 
0 hydroxyaldehydes with substituted phenylacetic 
acids — G Bargelhnt and P Leone 3 6 - Dichloro 
phenetidine The best conditions for preparmg this 
compound by passing hydrogen chloride through an 
alcoholic solution of nitrosopnenol (Jaeger’s method) 
are desenbed, together with several of its derivatives 
— G A Barbieri New method for the volumetric 
determination of cobalt In the green liquids result 
mg from the deoomixjsition of oobaltinitntos by hot 
sodium hydrogen carbonate solution, all the nitre 
groups of the cobaltmitrous complex ore present as 
alkali nitrate, whilst the tervalent cobalt forms part 
of a cobaltioarbonio complex, to which the green 
colour IB due If the liquid is introduced mto per 
manganate solution acidified with sulphuno acid, the 
nitrous acid is oxidised Quantitatively m the cold to 
nitric acid and the tervalent cobalt is reduced to the 
bivalent form, so that eleven equivalents of oxygen 
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are consumed for each molecule of the origma) 
oobaltinitrite Those reactions serve as a basis for 
the volumotrio determination of cobaltmitrites and 
hence of the two elements which can be separated 
quantitatively as cobaltmitrites, namely, potassium 
and cobalt — G R Levi Further investigations on 
catalysis with metals of the platinum group The 
catalytic decomixisition of hydrogen peroxide by 
platuium 18 greatly mfluenieil bv the presence of 
other metals of the group Iridium and, to a less 
extent, rhiKluim depress the catalysis, and palladium 
seems to act similarly to indium Possibly owing to 
a jxisitive influence of the metal ami a negative 
influence of the oxide, nithemiim is almost without 
effect on the catalysis Although the catalytic 
formation of sulphur trioxule is influenced only 
shghtly and negatively by osmium, the decomposition 
of the peroxide is very markedly mcreaseil m the 
presence of this metal G Piccardi The Hdntgen 
levels of the rare eartlis and the derivations from 
Moseley’s law - A Barchiesi Poncloral and histo 
physiological iiivestigatioiiB on guinea pi^ and 
rabbits subjected to injections of lipoid mixtures 
Injection of lipoiil mixtures affects all the organs 
and tissues exammed and modifies tlie whole organic 
metabolism The results seem to sujiport Serono’s 
assumption that, possibly owing to their special 
chemical character, 1i[k>u1h form biological catalysts 
which mdute many complex leactioiis — G Brunelli 
Biojihysical nature of the pitted erosion of the arena 
ceous rocks of the Tyrrhenian coast Observations 
made at t ape Linaro show that the perforation of the 
rocks IS due initialjy to small shells of LiUorina 
punctata and L nentoufes, which attack the rock at 
the points of least resistance \ftprwards the action 
of the waves affects further destruction of the rock 
m the perforations initiatoil by the molluscs, so that 
the degradation is of mixeil, biophysical chaiacter 
In certain cases Patella also jilays a part m this 
jihonomonon -S Ranzi Relations between organo 
genetic and hiatosronetio processes (Investigations 
on exporunental morphology in t)ie oephaloi>o<ls ) 
Considerations of plieiinmena relating to the develop 
ment of the embryos of cojvhalojKMls indiiate that, up 
to a certam pomt, histogenetio processes are inde 
jiendent of organogonetic processes This general 
principle is m comjilete aocordance with many data 
obtained from experiments on the culture of the 
tissues of vertebrates, these showing that, for varying 
but usually short periods, the cells may rotam their 
differentiation Aide Spinto Regulative jiroccsses 
of the encephaho region of the embryos of Amira — 
T Term Regeneration and super regeneration of 
tissue and of organ in the tail of adult urodeles 

Sydnbv 

Linnean Society of New South Wales, Nov 28 — 
G D Osborne (1) The Caiboniferous rooks between 
Glennies Creejt and Muscle Creek, Hunter River Dis 
tnet, NSW Compnse representatives of the Burmdi 
Senes, a marine senes of Lower Carboniferous age, 
and the Kuttung Senes, of Middle to Ujmer Carboni 
ferous age , the latter are at least 8000 feet in thick 
ness, and have been subdivided into the volcanic and 
glacial stages The late Paleozoic diastrophism pro 
duced a bewin structure and associated broad folding 
Connected with this movement there developed a 
series of normal faults, one of which — the Bnisliy 
Hill Fault — is of great importance Separatmg the 
Carbomferous rocks from the Permian strata is a groat 
fault — the Hunter Overthmst, which is of later date 
than the nonnal faults —(2) The Carboniferous rooks 
of the Muswellbrook Soone Distnot, with special refer 
once to their structural relations This area desenbed 
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18 to the north of that discussed above and has similar 
stratigraphical and tectonic features In the north 
west 18 the important Wmgen fault, which cuts across 
tlie Hunter Ovorthrust It then strikes into the 
Carboniferous rocks, and is marked by a wonderful 
shatter zone, up to five chains m width — } R Malloch 
Notes on Australian Diptera No 18 An alpha 
betical catalogue of genera and species of Taohuudie 
' — A B Walkom Notes on some additions to the 
Olosaoptens flora m New South Wales Descriptions 
of (1) a collection of small Olosacmtena leaves which 
belonged to the late John Mitchell, (2) two terminal 
shoots (from the collection of the Qeolomcal Survey 
of New South Wales) which may possibly represent 
part of the plant which bore OloBaoptene fronds, and 
(3) a collection of seeds belongmg to Mr T H Pin 
combe Some of the latter resemble very closely seeds 
described from Upper Carboniferous and Permian 
rooks m Europe — Frank A Craft The physiography 
of the Wollondilly River Basm To the west of the 
Illawarra coast there is an area of plateau country 
formmg the basms of the Wollondilly and Nepean 
Rivers Behind the coastal scarp over an extensive 
area this plateau has an elevation of 2000 2600 feet 
and IS (framed by the Eastern Wollondilly system and 
the Lower Shoalhaven This gives place m the west 
to a higher tableland, which rises from south to north 
The plateau as a whole presents a mature surface 
which 18 being cut up by stream erosion most 
markedly in the north 


Vienna 

Academy of Sciences, Nov 29 — B Smreker 
Anastomoses between the dentine channels and 
cement corpuscles m the chamois — K Menger The 
semi constancy of arc length — 0 Wettstein Am 
phibia and reptilia from Palestine and Syria — F 
Heritsch Corals from the Carboniferous of the 
Yeitsch m Upper Styna — H Hahn Contmuous ex 
tension images — F Dehmer Irreducible oontmua — 
J B Niederl and R Casty New condensations of 
ketones with phenols (2) Further cresol phorones 

Deo 6 — L Moser and O Brandi The determma 
tion and separation of rare metals from other metals 
(13) Re exammation of the gravimetno analysis of 
vanadium and two new methods for its determination 
There are several lead vanadates , under cortam con 
ditions first lead hexa vanadate and then lead pyro 
vanadate is formed Vanadic acid can be completely 
precipitated with mercury nitrate agam under certain 
conditions — L Moser and F List (14) Separation of 
berylhum from the metals of the alkaline earths and 
from the metals of the ammonium sulphide and arsenic 
groups One way is by formmg difficultly soluble metal 
tannic acid adsorption complexes, the other by hydro 
lysis of the beryllium ion by ammonium mtnte and 
methyl alcohol — E SpiithandN Polgar A synthesis of 
non hydrated iso quinoline derivatives — A Skrabal 
The varieties of unstable mtermediate substances in 
chemical kmetics The mterraediatos during the mam 
period of the reaction may be in equilibnum with the 
initial or with the final substances — F Kfllzl Bull s 
substance and Bunsen’s salt Salts of tetrabasio hexa 
^ano feme acid with alcohol as base — W L Ayres 
Generalisations of Jordan’s oontmua — G Bsrgmsnn 
Axioms m elementary geometiy — B Finii Ants 
from Greece and the iEgean islands — D W Aden- 
samer and F Ktufel Land and fresh water mollusoa 
from Greece and the islands of the ,iEgeiui — H 
Strouhsl Land isopods from Greece and the islands 
of the ^gean — H Preisner Rhynoota from Greece 
and the islands of the ^gean 

Deo 13 — V PieUchmsnn New species of fish from 
the Pacific Ocean — F M Exner Dime studies m the 
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Courland sandhill tonroe, with an appendix on nver 
meuiders, clouds, and cyclones ansmg from friction 
eddies Sand waves are explamed by horizontal 
eddies Small sand waves move rapidly, larger waves 
slowly — F Sigmund and R Uchsnn The catalytic 
sphttuig oB of alcohol from acetals (preparation of un- 
saturate ethers) By usmg a clay catalyser at 200“ 
250° , nickel not essential — C Doelter Reactions 
with blue rock salt — C Z switch- Ossenitz The de 
velopment of the human femur — W Figdot Cone- 
shaped loaves and the asexual multiplication of Brj/o 
phifllum prohferum — K Fritsch Observations on 
flower visiting insects m Styna, 1908 — G Ortner and 
G Stetter The use of electronic valve amphfiers for 
oountmg corpuscular rays — E Guth Systems of 
hnear partial differential equations of the first order, 
compatible with a given metric, espeoiallv Maxwell’s 
equations and Dirac’s equations for the electron — F 
Urbach The form of the absorption and emission 
bands m sohds — A Zinks, W Hirsch, and E Brozsk 
Researches on porylene and its derivatives (19) — K 
Funks, F Kirchmayr, and H Wolf Researches on 
perylene and its derivatives (20) — A Pongratz and E 
Pochmtiller Researches on perylene and its denva 
tives (21) 
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The Natural History Museum at South 
Kensington 


Z OOLOGISTS, by an overwhelming majority in 
open meetmg, have expressed their sense of 
dissatisfaction at the present system of control of 
the British Museum of Natural History, which is 
mainly devoted to their science, and is regarded by 
them as their place of reference for all questions 
relating to the different species of animals This 
Museum is a branch of tlie British Museum, the 
home of which is at Bloomsbury, its chief func 
tion being the care of art and ethnological collec- 
tions and the maintenance of a Library It is 
governed by a Board of fifty one Trustees, of whom 
the Archbishop of Canterbury, the Lord Chancellor, 
and the Speaker of the House of Commons are 
Principal Trustees ^ There is also a trustee 
appomted by the Sovereign, and twenty four 
official trustees Among these are the president 
of the Royal Society and the president of the Royal 
College of Physicians — the sole representatives of 
the natural sciences There are in addition lune 
representatives of families whose magnificent gifts 
have enriched the State Several distmguished 
men of science are mcluded, however, among 
fifteen trustees ‘ eh cted ’ by their colleagues on 
the iiommation of the prmcipal trustees 
The trustees act through a standing committee 
of twenty members, which meets ten times a year 
at Bloomsbury and eight times at South Kensing 
ton This committee consists largely of the elected 
trustees “ appomted because they are known to be 
mterested in the work as well as competent,” and 
it guides the admmistrative busmess of each 
museum in an efficient manner The direction, 
however, of a museum of natural history is very 
different from that of a picture gallery or an art 
museum the problems which come before the 
governing body for solution require, therefore, a 
different kmd of knowledge, and unless governed 
on different Imes, neither institution can achieve 
full success or have full scope for development 
Indeed, it is obvious that the pohoy of the Natural 
History Museum is controlled by its director, emd 
his duty — to mamtain its collections — necessitates 
the choice of a systematic speciahst, a side m- 
creasmgly separatmg year by year from umversity 
and mdustrial research To assist the ^director 
effectively, he requires a representative body of 
naturabsts and industrialists as trustees , and such 


■ A full acoouut of tbs method of govemlns the Hneeum le given In 
the veiy Interertlng HemonuSdum imsented by Sir Frederic Kenyon to 
the Boyel Commlwlon on NaUonnl Mueeume end OeOeilei end printed 
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a body would not have the requisite knowledge or 
interest for the care of the pnceless collections at 
Bloomsbury 

Under these conditions it is necessary to consider 
the advisability of severing the bonds which bind 
the two sides of the British Museum together The 
director of the British Museum is the head account 
mg officer for both, and hence alone has access to 
the Treasury While preservmg their connexion 
and governance, a separate accounting branch for 
the Natural History Museum was oflfered, but its 
then director refused, not wishing to be troubled 
while he had a building free from congestion, and 
a science at that time scarcely connected, even 
remotely, with pubhc health and industry This 
change might be made now, but, while certainly 
beneficial, does not go to the root of the matter 
Rightly or wrongly, naturalists have shown their 
dissatisfaction with the present arrangements by 
repeated memorials to the Government of the day 
during the last sixty years In 1866, while the 
collections were still housed at Bloomsbury, they 
presented a memorial to the Chancellor of the 
Exchequer m which they state their view in clear 
terms “ We are of opinion that it is of funda 
mental importance to the progress of the Natural 
Sciences in this country that the administration of 
the National Natural History Collections should 
be separated from that of the Library and Art 
Collections, and placed under one officer who 
should be immediately responsible to one of the 
Queen’s Mimsters ” To this memorial twenty 
five signatures only were appended, but they 
were those of the foremost naturalists in the 
country, Charles Darwm, Huxley, Hooker, Lord 
Lilford, Wallace, and others — men of mternational 
renown 

The Royal Commission on Scientific Instruction 
and the Advancement of Science took evidence on 
this matter with great care The commissioners 
summarise the evidence they received by expressing 
their opimon m 1874, “ that the objections to the 
present System of Government of the British 
Museum by a Board of Trustees, as at present 
constituted, so far as relates to the Natural History 
CoUections, are well founded , and we have been 
unable to discover that the system is attended 
by any compensating advantages ” They recom 
mended that the director “should be appomted 
by the Grown and under the control of a 
Minister of State, to whom he should be im 
mediately responsible ’’ They also suggested an 
expert Board of Visitors, the members of which 
should be appomted for a limited period, but 
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be re eligible, and who should make annual 
reports to the Minister, to be laid before Parha- 
ment 

Nothmg was done, and the Council of the British 
Association in 1879, a bill havmg been passed m 
the previous session to authonse the trustees to 
transfer the Natural History Collections into the 
now building at South Kensington, without any 
reference to a separation in governance, memorial- 
ised the First Lord of the Treasury to this end, but 
without effect The superintendent of the Natural 
History Museum was made director m 1885 with a 
comparative independence, which was revoked in 
1898 In 1908 a deputation, representative of 
zoology, botany, and geology, was received by the 
Pnme Mmister (Mr Asquith) and asked for a full 
official mquiry into the organisation of the Natural 
History Museum This was refused, as the trustees 
are a statutory bo<ly with whom the Government 
18 powerless to interfere, an extraordinary position 
for a Prime Minister He sympathised with the 
view that the director should have a free hand m 
the management of his department, and prommed 
to convey to his fellow trustees of the British 
Museum all that the deputation had suggested 
No alteration, however, was maile 

In the meantime zoology has advanced by leaps 
and bounds It is no longer a subject of purely 
philosophical interest That the facts of heredity 
m man and animals are vital to the due governance 
of any State is now clear Fisheries to a large 
extent depend on the study of the development of 
fish and of their habits at different ages in relation 
to the physical and chemical conditions of the 
water in which they hve The study of wools, 
silks, and hides has materially affected important 
industries, and all breeiling is carried on for specific 
ends, for food, for transport, or for raw products 
of manufacture The microscopical study of uni- 
cellular animals has resulted in the amelioration of 
the lot of mankmd in respect to malana and many 
other diseases, and scientific measures are m force 
over a large part of Afnca agamst sleeping sickness 
The Impenal Bureau of Entomology has its centre 
in the Natural History Museum, much of its work 
based on the national collections, and especially 
cares for crops so far as insect and other attacks are 
concerned Many molluscs are valuable as food, 
some for their shells, and the study of corals and 
manne plants is necessary in respect to navigation 
in the tropics Indeed, there is to day the recog- 
nition that the study of animals is vital to man's 
oivihsation and progress, and all our colonies 
employ specialists to apply the laws of their science 
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These laws are largely the aims m research at the 
universities, the understanding of the structure in 
relation to the manifold activities of the bvmg 
matter upon which all organisms depend The two 
sides of this and of all sciences are inextricably 
bound, for progress in understanding must always 
precede scientific application 

Representatives of all these aspects of aiumal hfe 
look to the Natural History Museum to catalogue 
and to store specimens for reference, and there is 
not a smgle group which is free from their activities 
All animals have fundamental points of relation 
ship, and it is commonly essential for an investigator 
to have to refer to a dozen or more forms in as many 
groups They are vitally interested m the Natural 
History Museum, and they cannot agree, to day, 
with Mr Asquith m 1908, that the trustees are 
“ equally cognisant of natural history and archseo 
logy ” in the sense of knowledge of the needs of 
scientific and applied zoology They do not see 
how due representation of their present and future 
aims can be given without such a large increase in 
the body of trustees as to amount to a complete 
reconstruction They consider that the Museum 
in future will have to extend its activities into the 
held and to collect the ammals it requmes, if it is 
to maintain its utdity A director brought up 
withm its walls for twenty or thirty years will even, 
in the next decade, be necessarily out of touch with 
his fellow zoologists outside, yet it w'ould be 
deplored if his post, which should be the ambition 
of every member of the staff, should on a vacancy 
be filled necessardy from outside 
With these views scientific men generally find 
themselves m cordial agreement They ask for no 
exceptional treatment, only for their affairs to be 
managed by a board of governors, which may be 
divided into those who have knowledge and judg 
ment in respect to their activities, and those who 
are interested in the successful prosecution of such 
for national ends We feel that there is no reason 
to perpetuate any form of governance by trustees 
or otherwise, if a better method can be devised 
Evolution 18 equally a law in organic science and 
m national affairs , and for the welfare of both, 
progress is essential No State is wise to refuse 
inquiry if any class of its subjects clearly demands 
it, and there seems to be practical unanimity here 
Fortunately, a suitable body for such mvestiga 
tion 18 in existence — ^tho Royal Commission on 
National Museums and Galleries , and the evi- 
dence submitted is so cogent and suggestive that 
we are confident it wdl lead to constructive con- 
clusions 
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Bntish Floods and Droug^hts 

Bntuh Floods and Droughts By Dr C E P 
Brooks and Dr J Glasspoolc With an Intro- 
ductory Note by Dr Hugh Robert Mill Pp 100 
+ 2 pistes (London Ernest Bonn, Ltd , 1928 ) 

10s 6d net 

T his book will attract many readers by its title, 
and they are not likelv to bi disappointed m 
its contents, which embrace entertaining accounts 
of notable floods and droughts m the Bntish Isles 
back to quite early times, together with a wealth of 
statistical data about rainfall fluctuations com 
pressed into a comparatively small volume In the 
ram nch climate of the Bntish Islands, floodmg is 
perhaps a more famihar condition than one of 
drought, but, as the authors truly observe, the 
vicissitudes neither of one nor the other are any 
thing but mild compared with what occur in many 
other countries In fact, it would be true to say 
that the chniatc of these islands is well balanced 
or even tempered, not in spite of its vanabilitv but 
because of it, masmuch as excesses m any direction 
rarely last long enough to pass from the stage of an 
ontortaimng diversion from the monotony of normal 
conditions into that of serious distress and danger 
In other words, the weather hero provides plenty of 
stmiulus, physical and mental, at a smaller cost m 
hfe and suffering than is the case m some parts of 
the world 

After an introduction on the general subject of 
rainfall in the British Isles, Dr Brooks and Dr 
Glasspoole, experts m this subject, arrange the 
fourteen chapters of their book into three parts 
I Great Rams and Floods , II Droughts , III 
Vanations of Rainfall British floods are of several 
types The most familiar AoikIs are the widespread, 
slowly nsmg river valley floods that may follow 
excessive rainfall at any season of the year, but 
most frequently m winter when melting snow may 
also be a factor The great Thames floods of 
November 1894, the Severn floods of May 1880, the 
Tees floods of September 1927, the Norwich floods 
of August 1912, the destructive thaw floods m the 
Scottish Highlands of January 1892, tho histone 
Morayshire inundations of August 1829, are all 
outstanding examples of this class of flood The 
Norwich flood forms the subject of the frontispiece 
It was caused by a cycloiuo downpour yielding 
8 mohes of ram m 24 hours on the top of previous 
heavy rams 

Floods of the ' cloud burst ’ type m association 
with summer thimderstorms are more localised 
but also more dangerous, for they nse sudd^y 
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when 6 or more inches of ram come down m a few 
hours of storm, and the water seems to fall m a 
sohd sheet The Louth disaster of Whitsuntide 
1920, when 22 persons were drowned, as a great 
thunderstorm burst over the Lincolnshire Wolds, 
was of this character A simdarly im pressive storm 
took place at Bnflield at the foot of the Yorkshire 
Wolds on July 3, 1892 Cloudbursts, however, 
have been peculiarly prohfic in the mountamous 
districts of South Wales and along the bold Pennme- 
Cheviot backbone of northern England On July 2, 
1893, one such storm burstmg over the wilds of the 
Cheviots ploughed up many acres of black peat on 
the desolate fellside of Bloodybush Edge, North 
umborland 

Of tidal floods, the most senous of modem times 
was that of Jan G, 1928, on the east coast and up 
the Thames estuary, taking toll of fourteen lives ui 
London It was due to the combined factors of a 
sprmg tide, a severe gale m the North Sea, and an 
upper Thames charged with snow water In the 
Middle Ages when, according to Prof Otto Fetters 
son, both the tide raismg forces and the stormuiess 
were at a maximum, tidal AochIs caused enomious 
devastation and loss of life on the North Sea coast 
both of England and Holland We have also floods 
due to the failure of dams, as when 245 lives were 
lost by the bursting of the Bradfield Reservoir, near 
Sheffield, on Mar 11, 1866 

British droughts appear to have lieen severe in 
the eighteenth century, but in modem times the 
worst droughts of a protracted chareuster were 
probably those of 1887 in the north west of England 
and 1921 in the south east, when there was a great 
dearth of water and milk in many distncts The 
great spring drought of 1893, however, was more 
acute while it lasted, many places m Kent and 
Sussex, as well as London, experiencing two or more 
absolutely rainless months l>y weather, while it 
lasts, can be very intense in the wet western parts of 
the British Isles, but it has more definite bounding 
dates without the periods of faltermg rainfall before 
and after, which are sometimes so pernicious m the 
dry eastern parts 

The book contams useful information about the 
extreme vanations of rainfall since the establish- 
ment of rehable rainfall records on an extensive 
scale, that is, from about 1870 Thus the highest 
annual rainfall total on record is 247 mches at the 
Stye Head, Cumberland, m 1923, and the lowest, 
10 mches, at Margate, m 1921 , but the latter year 
was only the driest in the south east of England, 
whilst the former was nowhere near the wettest over 
the British Isles generally The highest two daily 
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totals, close to 9i mches, both, curiously enough, 
belong to Somerset, the one dase at Bruton on 
June 28, 1917, and the other near Bndgwater on 
Aug 18, 1924 The longest duration of absoliUdy 
contmuous rainfall, namely, 58} hours, is on record 
for Camden Square, London, between 1 fm on 
June 11 and 1130 fm on June 13, 1903 As 
the duration of continuous ram is an interesting 
and important aspect of climate, it is to be re- 
gretted that the authors do not warn their readers 
that the number of self recordmg ram gauges is 
relatively small, and that it is unlikely that London 
really holds such a record In the hill districts of 
Bntam where the rainfall is excessive, bad weather 
18 often of a most unrelentmg character Bam that 
will cease for an interval m the plains has there 
a way of simply altenng its character, of changmg 
its tune, so to speak, from heavy dnvmg sheets 
to a teasmg, drenching drizzle, and back again, 
and it IS highly probable that m the high hills 
sixty or more hours of continuous ram is not very 
uncommon 

The methods adopted by the authors for estimat 
mg the rainfall of the country to a good approxiroa 
tion m earher periods when ram gauges were few 
are ingenious, whilst their treatment m the last 
chapter of the study of weather penodicities and 
recurrencios is cautious but suggestive The pen 
odic component in the make up of the weather is, 
as Capt Brunt has shown, small, and of very httle 
use m forecasting , but the curves produced by 
Drs Brooks and Glasspoole permit of a hope, though 
not a forecast, that the tide ui about to turn, and 
that the wot spell of years that has marked the 
first quarter of the century, and especially the last 
SIX years, will soon be broken, with a tendency to 
finer summers May we say, however, that we 
thmk the authors have been a little too insistent in 
their emphasis on the dismal side of ramy summers 
like 1924 and 1927 * Excessive summer rams are 
admittedly inconvenient and may worry the 
farmer, but they bestow lavish beauty upon earth 
and sky and play no small part m the making of 
“ England’s green and pleasant land ” The form 
and hghtmg of the clouds aqd the wild and fantastic 
sunsets in a ramy summer are mcomparable I 
Moreover, there are always plenty of dehghtful 
mtervals and ideal days m the worst of summers 
if people would only choose to see them, and 
in this connexion the authors rightly pomt out 
that the wet August Bank Hohday of 1927 gave 
the whole summer a reputation which it did not 
deserve 

LOW Bonaoina 



MaboH 16, 1620] 


NATURE 


406 


Scottish Oroitboloffy 

Thi Oeographtcal DtstnbiUum and Stattu of Birds 
in Scotland By Eyelyn V Baxter and Leonore 
Jeffery Rintoul Pp vii+426 (Edinburgh and 
London Oliver and Boyd, 1928 ) 16« net 

T he feathered population of the British Isles 
has been subjected of late years to scrutiny so 
intense as to cause misgiving, and m some cases 
indignation, among such lovers of birds as are not 
specialists 

The oonditions necessary for the satisfaction of 
the scrupulous framers of ornithological statistics 
imply the slaughter, euphemistically termed the 
‘ collection ’ or ‘ seounng,’ of very many harmless 
bu^ In the Zoologist for January 1913, Dr C J 
Patten, m discussing the reported occurrence of 
four Redbreasts, Enthactis rttbectda, at the Tuskar 
Lighthouse, remarked “ The birds were not cap- 
tured, and so these occurrences cannot carry the 
same weight that they would had the specimens 
been secured and forwarded for corroboration ” 

In their volume on “ The Geographical Distnbu 
tion and Status of Buds m Scotland,” Miss Baxter 
and Miss Rintoul are at pams to distinguish between 
the British and Contmental forms of several species 
In regard to the Redbreast, for example, while they 
record the British form as resident m every part 
of Scotland except Shetland and St Kilda, the 
Continental variety is reported from only fourteen 
localities Now, whereas the difference between 
the two subspecies cannot be detected until speci 
mens are in hand, hundreds of Redbreasts must 
have been ‘ collected ’ to establish a fact not 
of first-rate importance We do not accuse the 
authors of a direct share m such slaughter, but 
their statistics are founded on the result of in 
dustry m that Ime on the part of others , and 
they inform the reader in the preface that “ a 
great deal of work remains to be done before we 
have a comprehensive knowledge of the status m 
Scotland of even our commonest birds ” 

We note with satisfaction that the authors observe 
timely reticence by withholding information about 
certain scarce birds, remarking that “m some 
instances m the mterests of birds themselves it 
has been necessary to suppress the locahties where 
they breed , for example, the Greenshank m 
Southern Scotland ” It would have been well to 
observe the same precaution m respect to some 
other species — the Chough, for example, which 
formerly used to breed m many parts of Scotland 
but IS now resident m two places only, where it is 
in imminent danger of extenmnatioa owing to the* 
No 3098, VoL 123] 


hoetihty of jackdaws and the baneful mdustry of 
collectors 

The authors consider it expedient to comply 
with modem practice m duplicating specific names, 
and I suppose we must not attnbute it to a deficient 
sense of humour which sanctions the dimmutive 
wren to be heralded as Troglodytes troglodytes 
troglodytes , but surely mjustice is done to the great 
pioneer of classification by adding (L) to these 
cumbrous titles LmnsBus was content to denote 
the wren as MotaciUa troglodytes, and assuredly he 
would have disclaimed having laden the Grey 
Plover with such cacophonous polysyllables as 
Squalarola squatarola squatarola 1 Clumsy nomen 
clature such as this causes the enemy to bltispheme 
and friends to complam In such cases as it may 
be desired to duplicate the specific name, this might 
be conveniently mdicated by adding a numeral (2) 

The Buffet headed Duck, Clangvla albeola, is not 
mentioned m the volume under review, although 
Yarrell records a solitary instance of its occurrence 
m Orkney m 1841, and states that the bird was to 
be preserved m the Natural History Museum at 
Margate 

The foregoing frank criticism must not bo 
mterpreted as unfavourable to what is a thorough 
piece of work, wluch must have cost the authors no 
slight labour to compile and will prove very useful 
I for reference Hbbbbht Maxwbll 


Crystal Physics 

(1) Lehrbuch der Krtstallphysik {mtt Atisschlius der 
KristaUophk) Von Prof Dr Woldomar Voigt 
Nachdruck der orsten Auflage ergaiut durch eine 
spatero Arbeit des Verfassers und mit einem 
Geleitwort von Prof M v Laue (Sammlung 
von Lohrbiichern auf dem Gebiete der mathe- 
matischen Wissenschaften nut Emschluss direr 
Anwendungen, Band 34 ) Pp xxvi + 978 
(Leipzg und Berlm B G Teubner, 1928 ) 
41 gold marks 

(2) The Physics of Crystals By Dr \bram F 
Joff^ Edited by Prof Leonard B Loeb 
Pp XI + 198 (New York McGraw Hill Book 
Co , Inc , London McGraw-Hill Publishmg Co , 
Ltd , 1928 ) 16« net 

(3) Bibliography of Crystal Structure By Jared 
Kirtland Morse Pp xix x 164 (Chicago Um- 
versity of Chicago Press, London Cambridge 
Umversity Press, 1928 ) 16« net 

TT cannot be too strongly emphasised that crystal 

X physics IS no longer a highly Bjieoialised branch 

of physics, dealing with sohd matter m what was 
bl 
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formerly thought to be a comparatively rare state 
The new crystallography has shown, by the study 
of the interaction of X rays and solids, that the 
normal stable state of most, and probably all, sohd 
matter is essentially crystalline , that is, there is 
always a tendency for a group of ions, atoms, or 
molecules of the same kmd to arrange themselves 
m the solid state m an orderly way Even such 
substances as stretched rubber and gelatm, and the 
fibres of our bodies, have given evidence of an 
orderliness m the arrangement of the umts from 
which they are built This now outlook makes speci 
ally welcome the present volumes on crystal physics 

(1) Smce Voigt’s" Lehrbuch der Krystallphysik’’ 
has been reprmted by the photomechanical process, 
it IS identical, save for a few additions, with the 
ongmal edition of 1910 Its outlook is therefore 
essentially that of classical crystallography The 
whole field is covered from geometncal and mecham 
cal to electrical properties of crystals There is, 
unfortunately, no mdex Naturally, for particular 
subjects one would look to other sources, such as 
Love’s “ Elasticity ’’ or the Geiger and Scheel 
" Handbuch der Physik,” but there is no other 
book covering the work up to 1910 so well The 
treatment is mathematical wherever possible, and 
there is for the research worker too little detail of 
experimental methoils Nevertheless, this reprint 
18 of value, and smee the original is so comprehensive 
and the outlook so classical, it would be much simpler 
to wnte an entirely new book than to revise 
Voigt’s monumental work In its present form it 
gives the research worker a good idea of the many 
types of research possible in crystal physics 

(2) In JoSe’s book we have an attractive account 
of twenty five years’ research upon certain prob 
lems relating to the elastic and electneal properties 
An mvitation to give a course of lectures m the 
Umvorsity of California was used as an opportunity 
to organise mto a consistent whole the results of 
many researches earned out by Joff6 and his col 
laborators The outlook is fundamentally modern, 
as can be seen by the opening of the first lecture, 
■where a crystal is defined as a regular arrangement 
of small units (atoms, ions, or molecules) The 
electneal theory of crystal lattices is developed, 
and it IS pointed out that no more than the 10~^' 
part of the space is occupied by the electrons and 
nucleu, the crystal being regarded as an empty 
space with small charged particles distnbuted at 
enormous distances apart 

In the first six lectures it is shown how the 
general predictions of the electneal theory were 
checked both quahtatively and quantitatively by 
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a diverse senes of expenraental studies upon the 
elastic properties of crystals The fasematmg 
account of these experiments admirably conveys 
the impression of research workers absorbed in 
their work and ready to adopt any tactics to solve 
their particular problems For example, no sooner 
IS the X ray Laue method well established than it 
is apphed to the study of the elastic hmit (Lecture 
rV ) with results not easily attainable by other 
methods 

The remaiiung eleven lectures deal with certain 
electneal properties of crystals in a way that gives 
the reader the thrill of research well and truly 
carried out For other research workers there is 
perhaps too httle of that important section of 
research laboratory, the library In the chapters 
on the mechamcal properties of crystals, one looks 
m vain for such names as Carpenter, Elam, and 
Taylor The book must not, therefore, be used as if 
it were a summary of work so far done m the 
subjects Its title is misleaduig, smee in the pro 
face it IS clearly stated that only a hmitod portion 
of the held of the elastic and electneal properties 
of solids is covered Some of the work, discussed 
would, however, otherwise bo available onlv in 
Russian The English is sometimes a little 
difficult , for example, a statement m the preface 
that “ all atoms of a crystal are in the same relative 
position ’’ 18 untrue, as it stands The most notable 
feature of the book is that such interesting and 
valuable work is presented so as to make the 
reader feel that he is himself discovermg the facts 
with the research workers m the laboratory 

(3) Wo turn now to the thurd volume, which is 
published as the first Bvlkttn of the Crystal btrac 
ture Laboratory of the University of Chicago 
The greater part of this is a bibhography of publi 
cations on crystal structure and related topics 
published between 1912 and 1927 The classifica- 
tion 18 mto sixteen groups according to the year of 
pubhoation, and the papers of each year are 
arranged alphabetically under authors The title 
of each paper is given in English Joint papers are 
placed under the name of the author whose name 
appears first on the paper, but there are no cross 
references A set of reprmts of one well known 
worker was used to test the completeness of the 
bibhography Four out of eight papers had been 
omitted, one from the Phxl Mag , one from the 
J Chem Soc , and two from the Mxn Mag , all 
well known journals In spite of this the bibho 
graphy seems to be very comprehensive, and its 
use will be very considerably mcreased when an 
mdex 18 provided m one of the later BtiUettne 
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In order to make known (“ better known ” m 
the original) the work of the Cryatal Structure 
Laboratory, the bibhography is preceded by an 
mtroduotion which is largely made up of termmo 
logical inexactitudes and is often in questionable 
taste In one place a programme of investigation 
of the laboratory is given, oonsistmg of a list of 
apparently every known type of work m X ray 
crystallography classified into four sections We 
are then actually told that “ already fundamental j 
contributions have been published in the majority 
of these sections ” We need be m no doubt as to 
■what these fundamental contnbutions are “ The 
most strikmg and important contributions of the 
Cryatal Structure Laboratory to date have been in 
the solution of the structure of these two substances 
— methane and benzene ” The papers giving the 
solutions are reprmted in the BuUettn, and appear 
to be nothing more or less than interesting specula 
tions They certainly do not justify the statement 
tliat ‘ the structure of the benzene nng has lieen 
solved ” The crystal structure proposed for ethane 
18 not even hexagonal, and the paper suggests that 
the author is unaware of this disagreement with 
crystallographic evidence Moreover, the normal 
procedure of the X ray crystallographer is to reject 
a proposed structure if observed anil calculated 
intensities of X ray reflections disagree Mr Morse 
prefers to suggest that such disagreements between 
his own proposed structures and the experimental 
observations of others “ may lead to a fundamental 
revision of our present simple notions concerning 
the soattermg of atoms ” 

Apparently the only structure work that has been 
completed in the Laboratory is a determination of 
the space group of certain sulphates For this 
purpose the Laue method alone was used Whilst 
it 18 true that really able workers, such as Wyckoff, 
have used this method exclusively with great 
success, the tendency nowadays is not to rely 
solely upon one method There appears to be 
little point in equipping this Laboratory so fully if 
the full advantages available are neglected 
The thought of possible injury to the feelmgs of 
Mr Morse and the University of Chicago caused 
the reviewer to hesitate long before referrmg thus to 
the first pubhcation of a newly established Labora- 
tory, but some expression should surely be given 
of the sense of mjury produced m the, compara- 
tively speakmg, poverty stricken research workerg 
m pure science m Great Bntain when they see part 
of the world's research funds used m this way 
'while so many problems lack the support needed 
for their mvestigation W H Gbobqe * 
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SJteep Production By Levi Jackson Horlacher 
(McGraw Hill Publications m the Agricultural 
and Botanical Sciences) Pp x+418 (New 
York McGraw Hill Book Co , Inc , London 
McGraw Hill Publishing Co , Ltd , 1927 ) 20s 
net 

This book is partly the result of the imjietuB which 
has been given to the sheep industry in the USA 
durmg the last five years, and its consequent reper 
cuBSion on the enrolments in courses on sheep 
husbandry in the American agricultural colleges 
It 18 written primarily for the sheep producer of 
America In consequence, its value to the British 
amcultunst is not excessive To the student 
of animal ecology, who may desire a rapid survey 
of the growth and distnbution of the sheep industry 
m the United States, it will be useful The treat 
inent, while not exactlv exhaustive, cannot be 
described as superficial A large amount of in 
formation, hitherto only available m BuUetina and 
(hrrutara of the U S Department of Agriculture 
and m various publications from State oxpenmental 
stations, has been gathered together under one 
cover, and made readily available by a satisfactory 
index 

The book is divided mto four parts An intro 
ductory portion describes the history and develop 
ment of sheep production, anatomy (briefly), 
judgmg, and feeding and digestion General 
accounts of each are given, which, while adequate 
for the needs of the agricultural student, are of 
little use to the advanced worker Part 2 consists 
of an account of the general principles of sheep 
breeding, with a description of each of the breeds 
of American importance Part J deals with the 
establishment and management of a flock, havmg 
regard to the suitabihty of certain breeds and crosses 
for different localities and markets available 
Methods of prmluction for mutton and wool are 
well and clearly stated, and this part will probably 
be of greatest mterost to British readers The 
concludmg part consists of a short glossary of 
terms connected with sheep and wool 

The book is, on the whole, well written, opimons 
are clearly stated, and logical reasons are offered 
for most of the conclusions drawn The illustra- 
tions, of which there are 137, are either diagram- 
matic or reproductions from photographs, and are 
mostly very good, although the American tendency 
to mclude landscape views, w hich either have but 
little beanng on the subject or mask its outhnes, 
IS evident in a number of them The publishers 
have done their part of the work in their usual 
satisfactory manner 

La chtmic d’hitr et d’aujourd'hut Par Dr A 
Kimnann Pp vu + 148 (Pans Gauthier- 
ViUars et Cie, 1928 ) 16 francs 
This is an interesting httle book, which may be 
read with profit by the layman and ■with pleMure 
by the enterpnsmg student of chemistry , so far as 
wo are aware, it has no exact counterpart m English 
It IS very suooessful m affording withm a modest 
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compass a very readable general account of thenature 
and scope of modem chemistry, of the problems 
which the chemist has to face, and of his methods 
of attacking them m the laboratory In tracing 
the historical development of chemistry, the author 
rightly insists that “ rien ne pouvait ensuite mieux 
pr^iser le caractfere de cette science que I’dtude de 
son d^veloppement historique, de revolution des 
id6es directrices et de la description de I'ennchisse 
ment progressif des connaissances humames ” 

The work contains a short list of technical terms 
and thumb nail biographies of some fifty celebrated 
chemists of the eighteenth century and later The 
cognoscenti will appreciate the statements that 
among the quahfications of the successful research 
worker are ‘^une imagmation active,” “ une grande 
habilet4 manuolle,” “ une patience sans homes,” 
and ” une Erudition sufBsante pour 4viter de 
8 attaquer k des questions d^jk r^olucs ” We 
commend also to the attention of all optimistic 
candidates for the Ph D after nine terms' research 
the closmg sentence of this chapter “ Le travail 
de laboratoire pent 6tre temblement ingrat et le 
momdre r^sultat exige une ddpense sans counter 
et de temps et d 'efforts ” JR 

Die Physik, 1914-1926 Siebzehn ausgeuxthUe 
Kapitd Von Prof 0 D Chaolson Aus dem 
Russichen Ubersetzt von Georg Kluge Pp 
IX +096 (Braunschweig Fnedr Vieweg und 
Sohn, A G , 1927 ) 36 gold marks 
This volume is similar m many respects to Prof 
Andrade’s “ Structure of the Atom,” both in its 
scope and in the obvious enthusiasm with which 
it has been written It partakes, however, rather 
more of the nature of a collection of mdependent 
essays, whilst it has a natural bias towards the 
German and Russian ^ints of view Wntten as 
an appendix to Prof (^wolson’s general text book 
of physics, it had its origin in an attempt to 
summarise for Russian students the work done 
elsewhere between 1914 and 1922, when the country 
was isolated , how well it has succeeded may be 
judged from the fact that it has been translated 
into French as well as into German 
A commendable balance between theory and 
experiment has been raamtained throughout, and 
there is a satisfactory selection of good figures and 
of tables of numerical data, whilst each section 
mcludes a bibliography Physics has advanced 
considerably smee 1926, but even where much new 
ground has been broken. Prof Oiwolson’s accounts 
of the older researches arc stimulatmg, and should 
be particularly valuable for physics students start 
mg for the first time on experimental researclu 

Cambridge Observations Vol 24, Part 2 Cata 
logve of Zodiacal Stars for the Equinox 1900 0 
from Observationa made in the Years 1900- 
1918 Pp VI +68 (Cambridge At the Um 
versity Press, 1928 ) 5s net 
Sm David Gill mdicated the importance of accur- 
ately BUrveymg all the brighter stars in the zodiacal 
regiQC^'to render them available as companson 
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stars for the moon and planets Of late years the 
value of such observations has been further em- 
phasised, smee Prof Brown, Dr Spencer Jones, and 
Dr Innes have all shown that very accurate deter- 
minations of the moon’s errors can be obtamed 
from observations of the occultations of stars, 
provided that good positions of the latter are 
available The Cambridge Umversity Observatory 
has been engaged smee 1900, but with many mter- 
ruptions, m observing the stars m Sir David Gill’s 
list, and a catalogue containing positions for 1900 0 
of 2688 stars out of the 2798 m Gill’s list has been 
published The average number of observations 
of each star is about five , very few have less 
than three observations m each co ordmate The 
observations are not fundamental, but depend on 
Newcomb’s positions of the standard stars Mag 
mtude equation has been applied , it is nearly the 
same for all the observers, bemg in the mean 0 01 
sec for magnitude 4 6, and increasing fau-ly um- 
formly to - 0 08 sec for magnitude 9 0 

The Right Ascensions were observed by eye and 
ear up till 1914, and by chronograph m 1917-1918 
Proper motions have not been applied 

A C D C 

A Text Book of Inorganic Chemistry Edited by 
Dr J Newton Friend (Griffin’s Scientific Text- 
Books ) Vol 6, Part 1 Nitrogen By Dr Ed- 
mund B R Pridoaux and Herbert Lam bourne 
Pp xxvm + 242 (London Charles Gnffm and 
Co , Ltd , 1928 ) 18s net 
A VOLUME on nitrogen provides an exceptional 
opportumty for a chemist who is alert to the inter- 
esting features of his science, smte such a volume 
necessanly mcludes the foremost technical problem 
of the day, that of the ‘ fixation ’ of nitrogen, as 
well as some of the most hotly debated questions of 
molecular structure The latter category covers 
the problems of variable valency, m&ed double 
bonds and co ordmation, and even then leaves 
the stereochemistry of the element to be dealt 
with m the light of modem knowledge No higher 
compliment need be paid to the authors &an 
that they have made adequate use of their oppor- 
tumtios, and have produced a volume vhioh does 
justice to the fascmating element with which it 
deals 

The Ordiiwll of Alchimy By Thomas Norton of 
Bristol! Bemg a Facsimile Reproduction from 
Theatrum Chemicum Bntannicum, with Anno- 
tations by Elias Ashmole With Introduction by 
Dr E J Holmyard Pp vui + 126 (London 
Edward Arnold and Co , 1928 ) 10s 6d net 
Db Holmyabd has earned the gratitude of all mter- 
ested in the history of chemistry by his preparation 
of this book Norton’s poem, although it has no 
particular value from the point of view of the 
development of chemistry, gives, if it is authentic, 
an mterestmg picture of early alchemy m Great 
Bntam, and smee the onginal is difficult to obtam^ 
this reprmt (m facsimile) will appeal to many 
readers 
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Letters to the Editor. 

lTh» Editor does not hold liumself responsible for 
opinions expressed by hvs correspondents Netiher 
can he undertake to return, nor to correspond wuh 
the writers of, rtyected manuscripts intended for this 
or any other part of Natubb No notice ts taken 
of anonymous communications ] 

Eddington’s Hypothesis and the Electronic Charge 
Pbof Sibgbahn haa directed my attention to the 
raper m the Proceedings of the Royal Society for 
January 1929, p 3S3, m which Prof Eddington 
arrives at the relation between the electronic charge e 
and the ratio Ac/2t, 



On page 174 of Natubb for Feb 2, 1929, some 
editorial remarks are made concerning this relation, 
and it is stated that “ all existing expenmental 
evidence are in favour of a value very near to 
137 ” Inasmuch as I have earned out an mvestiga 
tioii in this field, the results of which were mentioned 
in Eddington’s paper, but which were published only 
in Vpsala Unwersitets Arsskrift, 1928 (Diss ,May 1928), 

I may be permitted to make a few remarks upon the 
su^ect 

The commonly accepted value of « (4 774 x lO'** 
E S U ±01%) was determmed by Millikan in 1916 
There are, so far as I know, no redeterminations of e 
which claim the same degree of accuracy In the 
investigation carried out by myself the absolute wave 
length of the aluminum Ka- line was determined by 
means of a ruled, plane reflection grating From 
this and the known crystal value of the same 
spectral line, I computed a new value of e, namely, 

4 793 X 10-'® E 8 U ± 0 3 % In a recent paper {Phys 
Rev , Doc 1928), A P,,B Wadhmd, using the same 
general method (Compton, 1925), gives a value of e 
(4 774 X 10 '® E 8 U ±0 16 %) which is exactly the 
same as that found by Millikan 

In order to determine the reliability of these three 
values, each being the mean of comparatively few 
determinations, it is of importance to analyse m each 
case the distnbution of the individually determined 
values around their mean For each of his twenty 
five investigated drops Millikan obtained a value of «*', 
and from the distnbution of these smgle values he has 
computed the ‘ probable error ’ to bo ± 0 026 % From 
the published e®/* values I have calculated each single 
« value From their distnbution the ‘ probable error ’ 
was found by the usual methods to be ± 0 04 %, which 
agrees with that found by Millikan related to r*'®, 
namely, 3/2 x 0 026 = 0 038 In the diagram (Fig 1) 

I have plotted the number (Z) of vedues falhng in the 
intervals 0 0 1 %, 0 1 0 2 %, etc , from the mean The 
upper curve represents the error distribution for 
Mithkan’s determinations The lower figure is the 
error distribution curve obtained in the same manner 
from my own single values (29) My mean value is 
4 793 and is 0 4 % greater than Millikan’s At the 
bottom of the diagram I have plotted Wadlund’s mean 
value with its pubhshed error limits and also its 
probable error as given m his paper In his paper 
only one single value of the mne obtained is pubhshed, 
and if this is indicative of his senes of measurements, 
hiB error distnbution must be considerably wider than 
either Milliksm’s or my own The position of the 
e value belonging to this smgle value departs by 1 % 
from the mean, and the corresponding probable error 
IS given as ±018% (see Fig 1) 

It should be pointed out that the error limits, 
apportioned to each of these three « values are not 
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computed in the same manner In Fig 1, I have 
mdicated by means of honzontal arrows the probable 
error A, calculated in the usual manner from the 
formula 

where A is the deviation from the mean and n the 
number of values obtained The arithmetical mean 
error, A„, is given by 



Millikan’s published error hmits, A,, agree with the 
value calculated fiom the relation 

^.=v'a;*T2:at; 

where the A, are the systematic errors estimated 





from the method used In my case I have, for the 
purpose of this calculation, taken 

A* being much greater than A, (see Fig IJ It 
would require too much space here to explain in detail 
the error calculations of Wadlund For this I must 
refer to his paper The diagram is perhaps sufficient 
In my opmion it is of more physical significance to 
carry out such error calculations with the anthmetical 
mean error A^, than with the so called probable 
error A„ which is commonly used without the neces 
sa^ an^ysis of the error distribution obtained 

From the accompanymg diagram it is, I believe, 
clear that from the expenmental evidence we can 
scarcely decide whether 136 or 137 is the better value 
for Eddington’s ratio, especially since h is not known 
with the same degree of accuracy as e Moreover, it 
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should be remembered that the value of h la obtamed 
with the aid of a value of e 

Aa to the Rydberg couatant B, agreement between 
the apectroacopio vahie and that calculated from other 
physical constants is a criterion not only of the value of 
e but also of the other physical constants involved 
{h, ejm) 

Ekik BXlklin 

Physical Laboratory of the University, 

Upsala, Sw^en, Feb IB 


The Raman and Infra-Red Spectra of 
Carbon Dioxide 

Mb Rasetti’s examination of the Raman spectrum 
of carbon dioxide as rejiorted in his letter m Naturk 
of Feb 9 IS of extreme interest He |x>ints out (1) a 
coincidence between (a) the infra red frequencies 
deduced from the Raman spectrum, namely, 1284 and 
1392 cm ', and (6) the wave number difference 
between the band centres of the double doublet at 
2 7 m and the doublet maxima at 4 26 m as given by 
Schaefer and Philipps {Zftt f Phyaik, 30, 641 , 1926), 
which are 1279 and 1381 cm , and (2) that there 
IS no known band m the infra red spectrum of carbon 
dioxide which would corrospoml with either of these 

A further examination of the absorption spectrum 
mentioned shows that the concordance is far from 
being a coincidence There is perhaps no physical 
justification for calculating as Mr Raaetti does, the 
difference between the maxima in a simple Bjerrum 
doublet and the band centres in a double doublet 
Adopting Schaefer and Philipps’s nomenclature, we 
have four double doublets, A, C, t\ and K (D and E 
being imcertain) The assumption of a triangular 
molecular model with two largo and approximately 
equal moments of inertia, A, and one much smaller, 
C, gives as a general expression for the double doublet 
separation, 



(assuming the absence of a zero branch) Now, the 
average value for this separation in the four bands 
quoted is 108 cm *, which is 1392 1284 and we should 
be justified in assuming that the frequencies in 
question represent such a double doublet 

However, the connexion between the detluceil values 
and the observed spectrum is closer still (i) If we 
determine the wave number differences between the 
band centres in the double doublets and those in the 
* undoubled ’ bands, we have the values recorded in 
Table I 

Table I 



These values are of the same order as the deduced 
frequencies (ii) If we perform the same operation 
on the double doublets themselves the agreement is 
exact, withw the experimental error, F — >• A giving 
1388 and 1282 cm (in) The frequency difference 
between the undoubled bands is a simple fraction of 
one of these frequencies, thus B — >H is 687 cm • 
(approximately 4x 1392), and E — yD is 637 cm ‘ 
(approximately \ x 1284) There must consequently 
be some simple relationship between the double 
doublet separations and the band centre separations , 
and Vt> actually find in the two frequencies deduced 
froqt, the Raman spectrum, that if the former is 
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taken as 107 cm we have 1391= 13 x 107, and 
1284= 12 X 107 

This fact is rendered more prominent by a re- 
consideration of the emission spectrum as determined 
by the writer in conjunction with Mr K H Lih 
(Bailey and Lih, Nature, 121, 941 , 1928) To 
account for the regularities in this spectrum, we 
assumed that the bands could be represented as 
multiples of a fundamental frequency given by 
•',= 16x10“, or in wave numbers, 63 6 cm S » e 
\ X 107 the half value being adopted to provide for 
the just perceptible resolution of the band at 2 84 m 
N ow, if we accept the possible presence of a band at 
1284 cm-» (Eutken, Zeit / Physih, 87, 714 (1926), 
it IS interesting to note, postulatexl the existence of 
an optically inactive frequency at 7 80 m, » e 1272 
cm -*) the omission spectrum can be represented in a 
very simple manner, as will be seen by a consideration 
of Table 11 

Table II 



The calculated wave numbers are obtainml by multi 
plying •’o" 107 om ‘ by n , m particular the bands 
8, 7, 6, and 4 now become members of a senes repre 
seuted by Sxjl + 3m) The above results wore 
obtamed with a rocksalt prism spectrometer , it is 
proposed to re examine this sjiectriim with greater 
resolution and at higher sensitivity, when jxissibly 
other members of the series may be identified It is 
difficult at the present to see the underlying physical 
significance of the above results 

C R Bailey 

The Sir William Romsoy Laboratories of 
Inorganic and Physical Cliemistry, 

University College, London, W C 1 


The Fulcher Bands of Hydrogen 

In a communication just published (in the Pro- 
ceedings of the Royal Soetely of Edinburgh) I have 
shown that the Fulcher bands of hydrogen can bo 
arranged m three branches {P', 0, and R'), the ^ 
branches being identical with those of Richardson 
The P' and R' branches have an initial level differing 
from that of the Q branch, while all three have a 
common final level, a fact proved conclusively by the 
mtercombinations found to hold between them This 
shows the final state to be an >9 state, as Birge has 
predicted 

It IS of interest to inquire how these hydrogen bands 
fit in with the new mechanics, and m particular to 
determine the constemt r in the term form 

POO +!)-»•} 

An analysis of the bands shows that the terms fit this 
form provided } is given integral values This is as it 
should be according to Mulliken’s theory, if the emit- 
ting molecule is that of neutral H, (odd multiplicity) 
The lowest lines are R' (0), Q (1), and P' (2), which 
shows that <r* is zero in the final terms, as we should 
expect for an <9 state 

While the major part of the term is clearly of the 
form just given, a preliminary examination of the 
term differences showed that an appreciable ‘ cor- 
rection term ’ in the fourth power of ) (orj, ) is present- 
Such a term is to be expected on the old theory 
UnfoUiunately, no general expansion for the band 
terms on the new theory is available At the sug- 
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gestion of Prof H 8 Allen, the following tentative 
term-formula was adopted 

J’(;)=rx,00 + 1)-<^'}".H=1. 2. 

Here in the usual notation, = Xf= D, In 

using this formula we need only take into account as 
many terms as are hkely to be required Actually, 
we may obtain a good fit for the hydrogen bands by 
taking into account only the first two terms (n- 1 
and 2) Such a two term formula has in fact been 
found to give a good fit for bands consisting of a large 
number of members m the case of the blue green 

bands of Na, (*P >■•&’) described by Loomis and 

Wood 

A least square determination of the constants of the 
Fulcher null band ,a„, taking into account the first 
four terms of the above formula, yields the following 
values for the final constants 

P' = A','= 33 38879 cm 
L>' = X,' = -0 0229274 cm 
X," = 4 8565 X 10 ‘ cm 
X/ = -3 1260 X 10 ’ cm -> 

The initial constants agree in sign and magrutiide with 
the above Moreover, the two values of B' obtained 
for the initial state one for the Q branch and the 
other for tlio P' and P' branches, differ sufficiently to 
allow the initial constant <r' to be determined within 
narrow limits Its value comes out as J, the actual 
determination being 0 2506 This result is curious, 
and points to some, ns yet unexplainetl, jieculiarity of 
the term form 

With this value of t' we obtain 

Pj ' - 29 60637 cm ‘ for the Q senes 
and Bb' = 29 84408 cm * for the P' and R' series 
It may be |X)intod out that in the case of the *P — >-bS' 
bands of Na, those constants only differ by 0 00001 
cm Thus, hydrogen seems to present possibilities 
for band analysis which are lacking for the heavier 
molecules 

It IS hoped to discuss the Fulcher bands in greater 
detail in a future communication 

Ian Sandbman 

Physical Laboratory, 

George Henot’s School, Edinburgh 
Fob 1 


The Angular Distribution of Compton 
Recoil Electrons 

Up to the present the ‘ intensity problem ’ of the 
Compton theory has remained unsolveil Many 
hypotheses have been put forward, and there exist 
two different solutions based on the new quantum 
inechamoB , experiment, however, has not given any 
deflmte decision in favour of either solution 

There are two ways of experimental test the m 
vestigation of the angular distnbution of the secondary 
quanta (scattered radiation), or the study of seoondcu'y 
recoil electrons In both oases the deoisive informa 
tion may be obtained only by using very hard rays, 
that IS, y rays Wilson’s cloud expansion rnethoci 
presents essential advantages m this respect The 
spectral distribution of the secondary /9 rays emitted 
imder the recoil angles S < 20° is known from my 
measurements published in 1927 (2feit f Phys , B 48, 
364) More detailed data were repiorted at tto con 
ferenoe on ^ and y ray problems (Cambridge, July 
1928) These data enable one to determine the oor 
responding statistical weights of the different spectral 
components of the inhomogeneous radiation used for 
each given distnbution examined The results of 
this oorapanson are thus independent of the supposed 
distnbution of intensities m the pnmary spectrum. 
No 3098, VoL 123] 


this supposition m most cases being based on very 
imtrustworthy data taken from an outside senes of 
observations 

In the following table the angular distnbution of a 
thousand raj tracks measured in the course of the 
last one and a half years (observed in the gas under 
the action of a narrow beam of y rays filtered through 
3 5 imn of load) is compared with the results of 
calculation according to three different theoretical 
fonnulie In each inihvidual case the recoil angle 
has been determined with sufficient accuracy by 
meaaunng Wilson’s photographs on Pulfnch’s stereo 
comparator The figures enclosed m brackets in the 
column of observed values correspond to tliree separate 
senes of measurements, including 408, 298, and 306 
tracks each The figures belonging to the first senes 
are rediieed in the proportion of 100 408 The 
eompanson with the data supplied by the latest 
theories of DinM-<Tordon and Klem-Nishma is also 
shown in a diagram (Fig 1) The areas limited by 
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separate parts of the broken lines are proportional to 
the oaloulated number of olectrons m the correspond 
ing intervals, the circles giving the observed values 
of the mean ordinates for the same intervals 

Klein and Nishma’s letter (Nature, 122, 398 , 
1928) oontamed a comparison of the intensity curves 
of scattered radiation caloiilateil on the three theones 
mentioned above In this case the curves differ con 
siderably only in the rogiun of large seattermg angles, 
where the intensities of the scattered rays are ex^ 
tremely weak , therefore anv definite decision in 
favour of either curve is scarcely to bo expected. 
The observed angular distribution of the secondary 
electrons, however, diverges from Dirao-Gordon’s 
curve to a largo degree and is deflmtelv m contra 
diction to their theory 

Of all the three theoretical results compared above, 
KIoin-Nishina’s formula is in the best sigreement with 
our data The discrepanoies, however, exceed even 
m this case the probable statistical deviations These 
discrepancies also cannot be attnbiited to experi 
mentu errors only We are evidently confronted 
with systematic deviations, which will be shown more 
clearly in a detailed piaper shortly to be published 
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The question of the angular distribution of second 
ary radiation is intimately connected with the problem 
of the determination of the scattering abmrption 
coefficient as a function of wave length This relation 
IS implioitlv contamed m the formulte of Dirao-Oordon 
and taem-Nishina, which determine the above dis 



tnbution The result of the comparison quoted above 
can be therefore considered as a serious argument 
against the scattermg absorption formulte dediued b> 
Dirac and Gordon, as well as against the estimations 
of the wave length of ultra y rays based on this 
deduction D &KOBEnTZ\N 

The Physical Tochmeal and 
Pol> technical Institutes, 

Leiiingratl, Jan 22 


The Complexity of the AT-P Line of X>ray Spectra 

Rbcent measurements of the X ray spectrum line 
K /3'< and the separation of this line from the K /9, line, 
make it remarkable that their separation had not been 
attaincxl m the course of earlier meemurements (M 
Siegbahn, V DolejSek, Znt f Phya , 10, 189 , 1922), 
especially m the case of elements of low atomic 
number, where the difference between K ft' and K p, is 
about 6 X U. 

N Seljakov and A Krasnikov {Zeit f Phya , 88, 
601 , 1925 Natubb, 117, 664 , 1026) distinguished 
the lino K for the element of atomic number 25 
(manganese), and O Ortner {Akad d If ms Wtm , 
1026 Nature, 117, 823, 1926) separated it m the 
case of some compounds of iron and cobalt These 
mvestigations show that only with certain compounds 
are these lines distinguished, and this has sumested to 
us that, in the cose of lower elements, the diffusion of 
this line IS dependent upon the state of chemical 
combination 

We have now exeunined different mangcuvese com- 
pounds with the object of detemiming this dependence, 
if possible, but witlun the hmits of precision no relation 
ship between the state of chemical combination and 
the breadth (diffusion) or displacement of the line has 
been found, and m all oases the K ft' Ime is readily 
distinguish^ (Fig 1) 

The microphotometnc curves of the hues from 
di£tej«nt compounds make it apparent that the ratio 
of the Imes K ft i K p' becomes greater for oxides than 
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for free elements, in which case it oomoides with the 
results of Seljakov and Krasnikov The value of this 
ratio, m the mvestigations of Seljakov and Krasnikov, 
18 foimd to be 2 1 The determination of the value 
of the intensity ratio from our measurements is not 
considered here , this is being mvestigated inde 
pendently with J Hrdhdka, and the results will be 
presented m due course 

Although we oould not asoertom, withm the limits 
of our measurements, any influence of the oheimool 
combination on the displacement of the lines, we 


?t «<.<, Jwifl. K 
ii 1 



no 1 


cannot say that it does not exist Such quite small 
influence could manifest itself with the compounds — 
which are not stable on the anticathode — by the 
diffusion (broadening) of the hnes To eliminate such 
possible source of error, we use*! only the free metals 
for our measurements of the K ft' line oi other elements 

The measured differences of this line from the K (i, 
line are shown in Fig 2 

The curves (a, a) m this Fig show also the different 
breadth of this line K /S' m the case of different ele 
monts For the lower elements the breadth la greater 
— twice greater — than that of the K ft, bne With 
these elements we have found that the K ft' line is two 



unresolved doublet lines, which m the case of the 
higher elements are superimposed As is well known, 
the difference AX between the K /S' and K./S, increases 
with the decreasing atomic number As one can see 
from Fig 2, the breadth of the hne increases simul- 
taneously with ths decreasing atoimo number That 
IB the reason why it is so difficult to distinguish K /S' 
with elements of lower atomic number ( A\ =x c 6 X U ) 
as compared with those of higher elemwts 
(A\ = c 2XU) 

We have measured, separating this line in all the 
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elenMnta moitioned, the diflermoe M from the middle 
of the lme« oontrary to our previous measurementa of 
the edm of the emission bands Therefore we can 
detenolne i^te surely the energy frequency difference 
of the K /9, and K p' This cbflerenoe of frequency 
renting from our measaremente AX does not oomoide 

E the values calculated from the frequency differ 
of the Ma and Mm levels, and consequently 
two Imee cannot both be due to transition 
K—^Mm K — ^Mm, m agreement with the opuuon 
ofO Ortnerffo )andD CosterandM F Druyvesteyn, 
(Ze%t f Phy« , 40 , 786 , 1927) 

Further, from our measurementa we can see, by 
foUowmg the course of the AX of these hnea, their 
dependence on the atomic number (Fig 2), that there 
is no peculiar change in the region of the iron family 
In conclusion, we consider that the K complex 

line, and it is impossible to arrange the Ime in the 
scheme of Bohr and Coster The ongin of this bne is 
as yet unknown 

V DoLBjdHK 
H FilSAkovA 

Physico Chemical Institute, 

Charles’ University, 

Prague, Jan 9 


Diosclam In Ranunculus acria 

DtraiNG the course of a oytologioal mvestigation of 
the reproductive organa of dioecious and mtewade 
forms of Ranuncvlua acru L , m connexion with the 
mnetioal work of Mr F M Marsden Jones and 
Dr W B Tumll, a matter of some general mterest 
has arisen, which it is thought advisable to put on 
record forthwith 

Examination of a hermaphrodite flower showed 
that there are two distinct and successive phases m 
the development of the flower first, a male or 
anther phase, marked by the commenoement of 
physiological activity in the tapetum, and oontmuing 
until the formation of mature pollen grams, and 
secondly a female or ovule phase, commenoing with 
the growth of the ovules and oontmumg until the 
formation of mature embryo sacs This development 
of made and female tissues in successive phases is the 
normal arrangement in hermaphrodite flowers, the 
interval between the two reduction divisions bemg 
constant for any given species, the venations between 
different species bemg correlated with the amount of 
ovular development therein 

In the flowers of a female ’ plant of i? aertt the 
male and female phases comoide completely, the 
reduction divisions in anthers and ovules commencing 
at the same time The two processes are not able, 
apparently, to proceed concurrently, and complete 
failure of the tapetum m the anthers is probably due 
to lack of suifloient food supphes reaching them from 
the mam axis 

Several of the forms of R aorta intermediate 
between ‘ normal hermaphrodite ' Mid ‘ female ’ were 
also examined, and there was found to be a direct 
correlation between the extent of overlap of male 
and female phases on one hand, and the amoimt of 
good pollen produced on the other In each case the 
commenoement of growth m the ovules was associated 
with the sudden failure of the tapetum m the anthers 
of same flower, with cessation of pollen develop 
ment as a sequel 

It 18 conceivable that this time factor will explam 
the occurrence of complete and partial dicecism m 
many speoies , m those plants where all pades from 
staminate to pistillate flowers are found, there are 
indications that the appearance of partial or complete 
' male ’ forms, with a oorrespondmg stenhty of the 
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ovules, may be expluned by vanations m the vascular 
structure of the flowers under consideration 

A detailed account of the influence of this tune 
factor m R aorta and some other speoies is being 
prepared for pubhoation R 0 Whyte 

!^tany School, 

Cambndge 


Floating Mercury an Water 

While trying, recently, a process for cleaning 
mercury, I obtained some small globules floating on 
water, m the same way that a waxed needle floats 
The merouiy had been shaken with sulphuno and 
chromic acids, and was finely subdivided , on pourmg 
carefully into water, a few globules floateid Some of 
these ran together and coalesced in deep depressions 
in the surface the largest floating globule was about 
0 6 millimetre diameter Ihe flotation wag quite 



Via 1 


Stable and was not destroyed even by contaminating 
the surface with a drop of oleic acid, which spreads to 
a film reduemg the surtacc tension to about 46 dynes 
per centimetre The accompanying rough sketch 
(Fig 1) shows the directions of the relevant surface 
tensions dotted in 

The tensions of clean mercury against air (476 dynes 

per centimetre) and against water (376) differ by 
more than the surface tension of clean water, so that it 
would be impossible for clean mercury to float on 
water , the water would spread over the whole drop 
with zero contact angle It is, however well known 
not to be easy to get mercury clean enough for water 
to spread on it The condition of flotation is that the 
contact angle 0, should be definite and for stable 
flotation it should be larp The mercury air tension 
must bo reduced to well within 40 dynes per oenti 
metre of the mercury water tension, for flotation on 
the surface contaminated by oleic acid Since the 
mercuiy had been emulsified in the mixed acids 
probably oven the mercuy water tension had boon a 
good deal reduced , therefore the mercury air tension 
seems to have been reduced by an amount of the order 
one or two hundred dynes per centimetre 

I have never seen a description of the floating of 
mercury, and should be interested to hew if there is 
any record of it, or if Miyone else has observed it 
N K Adam 

The University, 

Sheffield, Feb 12 


The Electric Moment of Primary Alcohols 
Or late the question of the permanent dipole 
moment of polyatomic molecules hM been oonsideied 
of great importance m order to elucidate the nature 
of forces that mteract between the constituent atoms 
of the molecules 

The eleotnc moments of a number of pnmary and 
secondary alcohols have been determmed in this 

l2 
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laboratory by Mr F C Mahanti and Mr R M Da« 
Qupta with the Nemat bndge method, and the results 
olearly indicate that, so far as the pnmary alcohols 
are concerned, they have practically the same dipole 
moment m them 


SulMitMce 

Ohemloal Formula 

^xlO“ 

ObMrvers 

1 Methyl tloohol 

CH,OH 

ri u 
li «i 

FW‘ 

2 Ethyl 

C,H,OH 

fl 64 

ll 68 

F W 

W* 

8 Propyl , 

C,H,OH 

1 66 

F W 

4 Butyl 

C.H.OH 

{{SI 

L * 

H D‘ 

6 Hexyl , 

(.H„OH 

S64 


C,H„OH 

I 62 


7 Noxyl 

C,H.,OB 

1 60 



C„II„OH 



» Duo-Decyl , 

10 Bonxyl 

r,,HuOH 

C,H,OU 

1 62 

1 66 

w 

1 1 Iso propyl tleoliol 

C H,CH(OH)CH, 

t 78 

MD 

12 Iso Butyl , 

(rH,),CH CHgOH) 

fl 79 
ll 72 
/I82f 

MD 

18 Iso-Amyl , 

(fH,),CH rH,CH,OH 

{ 1 78 

U 95 7 

L 

W 


F W Falckeuberg uid H Weist 
J M Juiik 

W J W WUUaiM 

L LuIh Lanse 

Mn PC Mahanti and K N Oaa OupU 


Smoe these alcohols are produced by the sub 
stitution of one atom of hydrogen by an OH group 
m the normal hydrocarbon molecules, it is reasonable 
to infer that^he dipole moment is due to the polansa 
tion of the oxygen atom by the hydrogen atom on 
one hand and by the carbon atom on the other In 
other words, it may be stated that the binding forces 
acting on the carbon atom reacting with the oxygen 
are just the same whether the chain is long or snort, 
open or closed It may also be pointed out that the 
carbon atoms assooiatM with the CH group forming 
the ISO alcohols have quite different bmding forces 
leading to different values of the permanent dipole 
moments The details of the investigation will be 
published elsewhere 

P N Ghosh 

Allied Physics Laboratory, 

University College of Science, 

92 UpjJer Circular Road, Calcutta 


Action between Copper Salts and Glycerol 
A vioOBOtJS action occurs when a solution of any 
of the copper salts (hydrated or dehydrated) in 
glycerol is heated to about 150° to 200° C 

The salts, with the exception of cupno chloride, 
are mvanably decomposed into metaUic copper (fine 
powder more than 99 per cent pure) and free acid, 
which may also imdergo further decomposition The 
decomposition products of glycerol are ethyl alcohol, 
acrolem (when the salt acts as a dehydrating agent), 
carbon dioxide, methane, carbon monoxide, and 
hydro^n, the last two being present only in small 
quantities 

WiUi cupnc chloride instead of metallic copper a 
white precipitate of orystallme cuprous chlonde is 
obtamed This may bo regarded as due to a secondary 
aotion set up in presence of copper, hydrochlono acid, 
wd cupnc chlonde which is still m solution The 
action seems to be fairly general, as other polyhydroxy 
alcohols (glycol, erythntol, and mannitol) give nearly 
the same result 

It 18 known (Sabatier emd Oaudion, Compt rend , 
166, 1033 1039, 1018) that glyoerol vapour is de 
composed mto almost the same products mentioned 
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above, at 830° 0 , m presence of finely divided copper 
It IS very likely, therefore, that in the present case a 
proportion at feast of the decomposition products are 
due to the catalytic action of copper 
If, as IB generally behoved, iuetaUio salts dissolve 
in polyhydroxy compoimds, replacing the hydrogen 
of the hydroxyl group by the metal, oop^r and 
glyoerol would form a compound of the formula : 
C,H,,0,Cu, Further, as copper, carbon dioxide, and 
methane are the chief products of the reaction a 
possible way of explaining it would be i C^i,0,Cu, 
= 3Cu + 3CO| + CH4 + C4H,, although there is no 
direct evidence of ethane 

Apart from the theoretical considerations the re 
action gives a method for preparing pure, finely 
divided oopi^r, which is very suitable for catalytic 
purposes Even crude copper sulphate yields quite 
a good product The method may be al«> employed 
for prepeumg cuprous chlonde from cupnc chlonde, 
the reduction being quantitative 

A detailed paper on the subject will be pubhshed 
shortly 

B K Vaidya 

The University, Liverpool 


Effect of Electric and Magnetic Fields on the 
Heiliun Spectrum 

(By Impebiax. Wireless Services ) 

With a nearly umforni magnetic field of fifteen 
thousand gauss perpendicular to an electric field 
which vanes from zero to fifteen thousand volts per 
centimetre, I hnd many lines whioli are not ordinary 
Stark com^nents and appear not to be duo to ira 
punties Effects are similar in the corresponding 
parhelium and ortholiehum line groups near the diffuse 
series Imes For example, strong lines appear on the 
violet side of 4388 A and 4026 A at distances nearly 
double those of tlie usual fimdamcntal combination 
lines of the Stark effect These well defined lines 
show no decided polarisation, and at maximum field 
are displaced toward the red 0 6 A and 0 2 A respect 
ively At an intermediate value of electric field, 
components m 4026 group are displaced from the 
diffuse line 0 26 A , 0 47 A , 0 62 A , 0 78 A , I 90 A , 
2 10 A The components in positions of usual Stark 
components of large displacements are relatively 
diffuse 

That new lines shoulil appear in the presence of 
orossed fields was first stated by Prof &)hr It is 
now possible to make repeated observations on these, 
owing to experimental features which will be described 
in a later paper 

In this research, I have been assisted by Dr Chalk 
through a grant from the National Research Council 
of Canada 

J 8 Foster. 

McGill University, 

Montreal, Mar 10 


Baud Bpectnim of GUorlnc or Hydrogen Chloride 

Further investigation of the bands described by 
me m Nature of Jan 19, p 86, leaves no doubt that 
these were caused by traces of sulphur introduced 
into the stream of hydrogen by the sulpbuno aoid 
wash bottle They are very similar to the bands 
desonbed by Johansen {Zett ma» Photographxe, 11, 
20. 1913) 

E B Ludi,ah 

University Chemical Laboratory, 

Edinburgh, Mar 1 



Maboh 16, 1929] 


NATURE 


415 


The Transvaal Fossil Human Skeleton 
By Dr Robebt Broom, F R S 


A t the end of January last a road party, working 
^ in the Springbok Flats about eighty miles 
north of Pretoria, m excavating calcareous ground 
to make a road, came across a human skeleton and 
bones of the extmct buffalo (Bvbalua Batmt) and 
of a large antelope The spot where the bones 
were found has been visited by Mr C J Swierstra 
of the Transvaal Museum and Mr Herbert T-ang, 
and they have taken careful observations of the 
occurrence There is a foot and a half of dark 
reddi^-brown surface soil, with 
below it about six feet of calcareous 
tufa (Fig 1) The skeleton was 
obtainea at a depth of three feet 
from the surface and thus about 
one and a half feet from the top 
of the tufa The bones are for 
the most part much impregnated 
with lime and, except the power 
ful long bones, badly broken The 
skull 18 mostly broken into pieces 
about the size of half a crown 
or smaller, but fortunately the 
mandible is well preserved In 
the opuuon of Mr Lang, the man 
has probably been killed while 
huntmg and his body crushed m 
the mud by the trampling of a 
wounded buffalo — not improbably 
the one whose bones lay near his 
own Mr Swierstra has kmdly 
asked me to make an examination 
and report on these bones 
The fittmg together of the 
cramal fragments has been a 
matter of some difficulty, as at 
present about a quarter of the 
fragments are missing, and most 
are so impregnated with lime that 
it IB difficult getting them suffi 
ciently cleaned to fit nicely Still, enough has been 
done to give a satisfactory idea of the shape and 
general character of the skull 

The Transvaal Museum is at present at work 
going over all the ground to endeavour to obtam 
allthe missing fragments As this will take a 
considerable time and will not alter materially any 
conclusion that can now be come to with regard 
to the skull, there seems nothmg to be gamed by 
delajnng, more especially as the press has been 
largely mterested m the matter and has been 
issuing reports, some of which are not altogether 
correct 

At present we have almost the complete nght 
aide of the skull and much of the left side, but 
without the basioramal region , and the whole of 
the face except the frontals and malars is lost 
The mandible is practically complete Of the 
post cranial skeleton there are remains of three 
vertebrte and fragments of many nbs, a fragmept 
of one scapula, half of one clavicle, both humen 
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but with the ends lost, much of both radu and 
ulnsB, and much of one hand There is no trace 
of the pelvis or sacrum, but both femora are well 
preserved except that the ends are lost, and there 
18 much of both tibise and parts of the fibula, with 
a well preserved astragalus 

The skull is of the modem type with a fairly 
large brain The maximum length is about 
195 mm and the breadth is about 144 mm The 
antoro postenor measurement can be relied on as 


very nearly accurate, but the breadth is loss 
oertam, as the fragments of the left side of the 
skull cannot at present be fitted together, but the 
greater part of the occiput and frontales are 
preserved, and the middle line can thus be approxi 
mated The cophahe mdex is thus about 74 
The frontal region slopes, as seen on the photograph 
(Fig 2), and is not m the least Neanderthaloid 
The frontal bone is narrow, the width at the lower 
part being about 106 mm The panetal remon is 
tower than in most modem types of man, and there 
are no marked panetal emmences The bones are 
not unduly thick — the maximum bemg less than 
9 mm 

The mandible is unusually long and very massive, 
and there is a well marked ohm (Fig 3) The 
ascendmg ramus is very wide, bemg 48 6 mm from 
the front of the ooronoid process to the hollow 
below the omidylo From the condyle to the front 
of the symphyms is about 141 mm The sym 
physis IS 17 5 mm m thickness. The teeth are 
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relatively small, the three molars measuring only 
30 mm and the molars and premolars ti^ther 
42 mm The crowns are badly worn down, and 
the pattern cannot with certainty be determined 
There seems, however, to be no clear evidence of 
a 5th cusp, except perhaps in m The under side 
of the symphysis resembles considerably that of 
Neanderthal man The angle of the jaw is 
extremely thick (7 8 6 mm ) and has promment 
muscular ndges 

The bmb bones are large and powerful I 
estimate the humerus to be about 330 mm long, 
but as both ends are lost it is impossible to give 
the measurements quite accurately The radius 
ulna and phalanges are all those of a powerfully 
built man 

The femur can be restored with much prob 
abdity only the head and the distal end being un 
known lliere is considerable resemblance to the 
thigh bone associated with the Rhodesia skull 
The bone is very long and massive the greatest 
length IS as near as may be 600 mm The shaft 
measures below the lesser trochanter 36 mm by 
28 mm The shaft is very considerably curved 
The tibia is about 435 mm m length and the shaft 
near the nutrient foramen measures 40 mm by 
30 mm 

A comparison with previously known pre 
histone human skulls at once suggests a possible 
affinity with that of Cro Magnon man and with 
the previously known large brained South Afnoan 
fossil type the Boskop man The present skull 
which may be referred to as the Bushveld skull 
resembles both in being large bramed and m havmg 
a fairly good forehead and q^uite small supraorbital 
ndges The man was also like that of Cro Magnon, 


■#*r . 


Fio 2 '^kull of Bushveld nun ns rectorsd by R Broom 


of largo stature But there ore some points 
stnkmg difference Cro Magnon man hod a hi 
panetid region Bushveld man has, like tlie 
Hottentots and Bushmen a relatively low panetal 
remon This is a pomt to which most antluxi 
pologista pay little attention, but it is m my 
opinion one of very great impcatance Lowness 
ca the panetal region is evidently a primitive 
character It is found m Pttheca'vShropua, Eoan 
^optu. Neanderthal man, Rhodesian man, and m 
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Boskop man and m the Bushman of to day In 
Cro Mamon man, as m most living raoes, the 
panetal region is high There are many other < 
striking pomts of di^renoe, though possiblv Cro 
magnon man may be descended from a Bushveld 
like type 

Boskop man also has some pomts of likeness 
Both have low panetal regions, but there are few 



Fio a ~tJDder aide of Jaw of Buahveld mao with Jaws of a 
Kaffir and a Hottentot for oomparlaoD 


other resemblances Boskop man has promment 

K tal eminences Bushveld man has not 
op man has panetals 16 mm in thickness 
The skull of the Bushveld man is nowhere more 
than 0 mm The teeth of Boskop man have 
apparently been large those of Bushveld man are 
small The bones of the Boskop man are much 
more completely mmeralised and probably older 
but until a good skull is obtamed it will be im 
possible with oertamty to fix its poution 
The Bushveld man was certamly the con 
temporary of the extmet BvAalus Batmt At 
HagenstM, m the Orange Free State, we have many 
human implements m association with the bones 
of not only B Batnn but also of the extinct Equua 
capensm and of two large extmet antelopes Wo 
are thus probably justified in assummg that the 
Bushveld man was a member of the race that 
made the Hagenstad type of implements These 
implements according to the archaeologists, are 
regarded as representative of the middle old stone 
age of South Africa and we may thus regard the 
Bushveld man as the man of the middle Palaeo 
lithic penod Of course, at present we are quite 
unable to date the remains m years We can only 
say that they are certainly very old 

There are many reasons for regardmg the 
Korannas a few of whom still survive in ^uth 
Afnca, as the direct descendants of the Bushveld 
type of man For many years I have regarded 
the Korannas as one of the most important of the 
survivmg races, though hitherto anthropoloprta 
have given them very httle consideration 
the enormous numbers of implements found m the 
diamond {pavels there must nave been a powerful 
race numbering tens if not hundreds of thousands, 
inhabiti^ the Vaal River valley in prehistono 
tunes Bushveld skeleton is the first evidence 

we have of a man that probably belonged to this 
race, and it is mteresting to find how olosely he 
agrees in many respects with the survivmg Ko> 
rannas of to day 
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Chemiluminescence * 


By Dr Brio 

I K attempting to make the subject matter of this 
discourse as experimental as possible, it will be 
impossible to delve in great detail into the molecular 
mechanism of the reactions This, 1 think, is as 
well, because many of the recMitions which should be 
shown on account of their great beauty are oertamly 
extremely comphcated and have not, in fact, been 
subjected to any but a very superficial examination 
Qiemilummesoenoe may be regarded as the 
counterpart of photochemical processes By the 
absorption of light of suitable frequencies atoms 
and molecules may be raised to states of higher 
imtial energy These excited entities may now 
undergo a senes of changes, the nature of which will 
depend on a vanety of circumstanoes They may 
liberate them absorbed energy m the form of 
fluorescent light, impart part or all of their energy 
to a neighbour of another species by a collision, 
become converted into a metastable more per 
manent and energy rich molecule which may after 
ward revert to the normal form, or suffer some 
species of chemical reaction such as ionisation 
dissociation, or combination 
By suitable modification of conditions one can 
affect the velocities of chemical reactions over 
relatively wide ranges, and it is found that in many 
strongly exothermic reactions there exists a narrow 
range of relatively high velocities which is chemi 
luminescent Closer exammation indicates that 
practically all these reactions are complex m that 
they are accompanied not only by the emission of 
radiation locali^ in some portion of the spectrum 
but also by a rise m temperature It is by a study 
of the chemiluminescent portion of such composite 
reactions that we may hope to gam a further insight 
into the molecular mechanism and the operation of 
the process of chemical activation 

We may with some degree of assurance assume 
that ohemilummescenoe is m many oases the result 
of liberation of chemical energy m a form similar 
to that of fluorescent energy, and we have noted that 
fluorescence is the result of decay of a number of 
excited molecules, the excitation being produced in 
this case by the absorption of radiation Thus 
conditions suitable for ohemllummescence result m 
reactions m which large numbers of excited mole 
oules are produced by chemical reaction, under 
conditions such that at least a fraction of the 
excited molecules can revert to the normal form 
with the emuision of radiation Excludmg ther- 
mallyaccelerated exothermioreactions, a large group 
of auto acceleratmg reactions exhibit ohemilumin- 
escenoe , these are usually designated as branching 
chain reactions, and we s^U obrorvethat there are 
several hypotheses as to the nature of such reactions 
and at least two distmct light-producing processes 
A typical reaction of this type is the oxidation of 
phosphorus — one of the oldest chemiluminescent 
reactions observed with a defimte substance, 
although the ohenulummesoenoe of fireflies, decay- 

■ Troni • iMtare wltii MpnliiNnU, deUrwed kt the Royal liuUta 
tl«D on rriday, Feb IS 
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mg wood and cortam bacteria and fish have long 
been commented on and were formerly attnbuted 
to the action of vital forces 1 he name phosphorus 
arose from a confusion of ohemllummescence with 
the phosphorescence of the impure banum sulphide, 
the so called lapis Bologmensis We may symbohse 
the fact that the reactions proceed m branchmg 
chains in a number of ways thus, denoting the 
reactants by A, and R, and the molecules m 
the excited state by A , we might postulate as the 
mechamsm 

(а) A +AB 

AB +A,— >-AR + A j 

(б) At+Bt-^AB+A+B 
A+Bt-~^AB + B 

B + Aj-^AB + A 

In both cases the conditions that one elementary 
reaction shall produce at least two reacting mole 
cules so as to effect an auto accelerated reaction are 
fulfilled, but whilst in the lirst the chemilumm 
escence is imagined to result from the return of the 
excited species AB or A j to the normal m the 
second it is supposed to take place through some 
type of atomic combmation, for example 2A — 
or A +B—*-AB, a mechanism which has been more 
fully mvestigated in a senes of reactions which will 
be discussed later 

We may note that in addition to these tvpes of 
cham mechanism there exists a third m which it is 
imagmed that a certain number of reaction centres 
are formed by some identified as ions , around 
these reaction centres reaction takes place and more 
reaction centres are formed As a hypothetical 
case we might imagme that in a hydrogen chlonne 
mixture a positive ion is formed and around this ion 
a number of hydrogen and chlonne molecules are 
held by electrostatic forces On neutralisation of 
the ion the energy set free effects the combination 
of the small group of molecules around the ion and 
ohemllummescence and the formation of a few more 
ions result 

That m the oxidation of phosphorus, sulphur, and 
probably many other substances the chemilumm- 
escence is the result of some such type of cham 
mechanism con scarcely be doubted, but it is 
difSoult in fact to state to which of these three 

K ble types any one reaction defimtely belongs 
perhaps significant that in the oxidation of 
hosphorus a number of the hnes in the cpmplex 
and spectrum of the emitted hght are identical 
with those of ionised oxygen A typical pheno 
menon observable in the chain or cluster reactions 
18 that of inhibition by small quantities of inhibitors 
We may note the ease with which inhibitors such as 
benzene and ether inhibit the glow of phosphorus, a 
confirmation of the nature of the chemical process 
at work Many other vapours exhibit cheimlumin 
escence on oxiclation, a fact noted by Sir Humphry 
Davy, thus the vapours of ether and carbon di- 
sulphide can readily be caused to undergo cold 
lummous combustion Under more reitneted 
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conditions, the union of acetylene and chlorine and 
the oxidation of the hydrocarbons can be made to 
exhibit chemiluminescence, and although m these 
reactions the thermal changes are relatively large, 
yet since the light emitted is defimtely chemilumin 
escent it seems almost oertam that, contrary to 
the views of several investigators in these reactions, 
one cannot be dealing exclusively with thermally 
accelerated as opposed to branching chain or cluster 
accelerated reactions , excited molecules atoms, 
or reactive clusters must be taking part m the 
reaction 

Far more complicated, but equally beautiful, are a 
number of chemiluminescent reactions taking place 
in solution The well known Wedekind reaction, 
the interaction of chlorpicrin and phenyl magnesium 
iodide oxhibitmg a green ehemilummescence, re 
quires the use of a draught chamber, but the cold 
oxidation of pyrogallol formaldehyde mixture 
exhibitmg an orange red light, due to Trautz and 
Schorigm, blue luminescence m the oxidation of 
3 ammophthalic hydrazide and the green of tn 
phenyl glyoxalin (Ixiphm) are all brilliant and 
readily demonstrated These reactions are 
characterised by a high temperature coefficient- 
some 2 3 for a nse of 10° T — an mdication of the 
chemical origin of the light emittmg system 

It IS somewhat remarkable that few people have 
observed the beautiful chemiluminescence ex 
hibited by the mteraction of chlorme or chromyl 
chlonde with ammonia, although I suppose the 
former reaction is demonstrated annually m at 
least one of the classes m every school where 
chemistry is taught 

Sir James Dewar noted a chemiluminescence 
when ozone is brought mto contact with orgamc 
matter Such chemiluminescence is particularly 
marked m the oxidation of certain dyestuffs both 
fluorescent and non fluorescent , we may observe 
the phenomenon m a brilliant form m the case of 
alconohc solution of both eosm and safraiun The 
chemiluminescent light is not identical with the 
fluorescent hght of these dyes This reaction may 
be modified so as to pve a very vivid demonstra 
tion of the action of inhibitors By addition of a 
small quantity of hydroquinme to the aloohoho 
solution of safraiun wo note that on exposure to 
ozone no chemilummesoence results, the dyestuff 
18 not oxidised, but after a mmute or two the hydro- 
quimne is completely oxidised and the brilhant 
green glow of the dyestuff undergomg oxidation 
spreads over the bulb 

We have already mdicated the possible connexion 
between ehemilummescence and reversed photo 
chemical action, postulating m both eases the 
mneration of an excited molecule formed in the 
former by chemical and in the latter by radiant 
processes This analog may be pursued some- 
what further by a consideration of the mechanism 
of photochemical sensitisation and its reversal 
In cases of photochemical sensitisation, a molecule 
excited by the absorption of radiation convex hy 
collision part or all of its energy to a moleonfe 
of another species which afterwards undergoes 
chemStel reaction The beautiful experiments of 
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Franck and Cano m formmg chemically reaetive 
hydrogen by sensitisation with mercury vapour 
excited by the line A2637 4 A may be cited as a 
case of photochemical sensitisation A similar 
complementary reaction in ehemilummescence has 
been observed by Bmutsky, who showed that the 
energy liberated as ehemilummescence m the 
oxidation of the suboxide of silicon, siloxene, could 
be transferred to certam dyestuffs causmg them to 
become excited and undergoing fluorescence Only 
those dyestuffs such as fluorescem and eosme which 
are adsorbed by the crystals of the siloxene can be 
made to fluoresce, an indication that the energy 
necessary for excitation of the dyestuff molecule 
must be transmitted by collision from one of the 
surface molecules of the sohd reacting siloxene, 
which m turn roust pass through the stage of an 
excited molecule durmg oxidation 

The experiments mitiated by Haber and Zisch 
on the mteraction of the alkali metals with halogens 
and halides have more recently been re examined 
by numerous investigators, notably Kondratjow, 
Ljahkoff, and Polanyi , those all ei^ibit beautiful 
ehemilummescent effects The interaction of 
sodium and iodine vapour and of potassium and 
iodine demonstrate the various phenomena to be 
observed m these reactions, and analysis of the 
radiation, as well as of the distribution on the tube 
walls of the salt formed, gives us a clue to the 
mechanism of the reaction In the mteraction of 
sodium vapour and iodine we may compute the 
thermal changes accompanymg all the possible 
reactions 

(1) Na -Hl,-NaI-(-I-(-33 6 

(2) Na +I -NaI+68 7 

(3) Na,-(-I =NaI-tNa + 51 

(4) 1 -^I =Ig -h36 2 

It 18 observed that the D hne only is emitted, 
correspondmg to a ehemilummescent emission of 
48 3 cal Of the four reactions listed above, only 
two are accompanied with sufficient energy for the 
hberation of the D line, namely, (2) and (3) A 
further observation that the ehemilummescence 
possesses m this case a negative temperature co- 
efficient, suggests that only one of these reactions, 
namely, Nag-i-I =NaI +Na, is responsible for the 
ehemilummescence observed m the gas phase, and 
that neither (2) nor (4) takes place m the gas phase 
except m a reaction more mvolved than a bimole- 
cular one The tube walls catalyse both reactions 
(2) and (4) effectively The surface catalysed re- 
action IS clearly observed m the union of potassium 
and lodme, for the reaction (3) above does not 
occur to an appreciable extent when sodium is re- 
placed by pot^ium on account of the low con- 
centration of diatomic potassium molecules m the 
vaTOur of the element 

The bulk ohemilummesoent processes can 
accordingly be represented as 

Na, +I ->-NaI'-rNa 
Nal' +Na->‘Na' +NaI 
Na'-> Na + Ar 

ehemilummescent methods may be employed 
not only to identify as noted above the nature of 
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the moleoul&r processes myolved in a chemical re 
action, but also to fix, within certain limits at least, 
the eneiw of dissociation of certam gases Thus, 
the simple dissociation process, 

in reahty must be much more comphcated m 
operation than the unimolecular bimolecular 
dynamic equihbnum postulated by this equation 
given in the text boo^ Whilst the efficiency of 
collision in oausmg reaction of complex molecules 
such as 2 N 0 g^Nj 04 is usually hi^h, that of 
atomic recombination is very low, and rf we regard 
a pair of normal atoms m close proximity to one 
another as the extreme case of dissociation, the 
absence of an eloctnc moment in the ^tem forbuis 
th e quantised emission of radiation Thus reactions 
such as 2H — »■ H*, 2Br — >■ Br^, only occur m the 
presence of a third body or a surface, and the energy 
of combmation transmitted to the third body is 
frequently emitted as chemiluminescence, a pheno 
menon readily observed with atomic hydrogen 
The energy ol combination of atomic hydrogen is 
found to be sufficiently great to excite the OH 
molecule to emission, but not the mercury hne 
A.25J7 A m mercury atoms , this places the energy 
of dissociation of hydrogen between 94,000 and 
112,000 cal per gram molecule 
Atomic hydrogen, readily prepared by Wood’s 
method, is a convement source of many chemi 


luminescent experiments The afterglow of a 
number of gases, notably oxygen, nitrogen dioxide 
and mtrogen, when excited by the electric die 
charge, may all be regarded as chemilummescent 
reactions m that the gases possess enhanced 
chemical reactivity m the glowmg state The glow 
of nitrogen dioxide and mtnc oxide and the after 
glow of Lord Rayleigh’s active nitrogen are par 
ticularly bnlhant, but the chemical processes m 
volved are at present obscure Tt seems at least 
definitely ostaohshed that active nitrogen con 
tains at least two chemically reactive species, 
both atoms and excited molecules The cohesion 
of sobd surfaces may be regarded as a species of 
chemical reaction in the solid state, and several of 
these reactions are found to be chemilummescent , 
although frequently classified as tnbo or crystalo 
luminescent reactions, the crystallisation of arseni 
ous oxide and sugar exemplify this class of reaction 
Other quasi chemical reactions which are lurain 
escent include the fluorescence and phosphor 
escence excited in various substances, especially 
m sobd solutions, by electron bombardment, some 
of the effects produced by the bombardment of 
minerals such as kunzite by high speed electrons 
bemg particularly brilliant Finally, we may 
observe the chemilummescenco obtamed with 
certam bacteria such as B fluorefcena and the 
reaction between luciferm and lucif erase, the basis 
of biological light 


Obituary 


Mb S S Buokman 

fT^HE son of Prof James Buokman, a well known 
JL botanist and geologist of his day, Sydney 
Savory Buokman, bom m 1860, early followed m his 
father’s footsteM His attention was particularly 
directed to the Brachiopoda and Ammonites of the 
Inferior Oolite, and so early as 1883 he contributed 
a paper on the former to the Proceedirtga of the 
Doraetahxre Natural Hiatory Field Club Buckman 
will, however, be chiefly remembered for his work 
m connexion with the Ammomtes, which he showed 
could be used as zone fossils for subdmdmg the 
Jurassic strata His study of these was extensive, 
and a monomaph of those from the “ Inferior 
Oobte Senes ’ (never rCially completed) formed one 
of the Monographs of the Palseontographical Society 
(1887-1907), while he further trac^ tt leir evolution 
through the successive strata, and in so doing was 
led to create a multitude of genera and species far 
beyond what had hitherto l^n deemed necessary 
in connexion with all this work and subsidiary 
to it, Buckman published very many papers and 
memoirs on the classification of Ammonites and 
Brachiopods When his connexion with the 
Palmontegraphioal Society was severed, Buckman 
began m 1900 a work on “ Yorkshire Type Am 
momtes,” oonsistmg of photographic figures of the 
types accompanied by the original d^nptioiu 
Thia was earned on until his eyesight failra six 
months ago The geological structure of the Inferior 
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Oolite also received his attention, and he traced 
foldings in the beds that m some coses corresponded 
with those known to exist m the underlymg Palioo 
ZOIC rooks, thus beanng out Oodwin Austen’s prin- 
ciple of the continuity of folding with its oconoraio 
consequences 

The physical geography of south western Eng 
land was the subject of a pojier [Natural Science, 
1899) far too little consulted by later writers, m 
which Buckman treated of the ‘ Development of 
Rivers , and particularly the Glenosjs of the 
Severn ” The capture of the headwaters of the 
Thames by the Severn has, perhaps, never been 
better set forth Buckman ’s extensive and ongmal 
work became absorbed to such an extent mto con 
temporary geological thought that few of the 
younger generation of geologists realise how much 
th^ owe to him 

l^he value of Buckman ’s labours was recognised 
by the Geological Society, of which he was elected 
a fellow in 1882, by the award of the Murchison 
Fund m 1897, of the Lyell Fund m 1903, and the 
bestowal of the Lyell M^al m 1913 His researches 
stimulated many a geolomst, and not m England 
alone, to a more detailed study of the rocks and 
their fossil contents, and all such ho was ever ready 
to belp m the most unselfish way His death on 
Feb 26 last was greatly regretted by all privileged 
to know him, and hw memory will be cherished as 
one of the kmdest of men 
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Db Du Bichb Fbiixlbb 

Db C S Du Biohb Pbbllbb died at his 
residence m Edinburgh on Feb 17 m his eighty- 
fifth year He was a notable representative of 
a type of which the numbers are steadily growing 
less, to the meat loss of the community A 
successful professional man, with vaned interests 
rising naturally out of the practice of his pro 
fession, he superimposed upon those mterests others 
which m the course of his long hfe led to his 
appearing to mclude most bran^es of knowledge 
within his sphere 

By trainmg an engineer, Dr Preller’s technical 
trainmg was supplemented by wide studies m 
pure science, earned out m French and German 
universities as well as in Yorkshire His active 
career was spent mostly on the Contment, where 
he was engaged especially m railway and electncal 
undertakmgs in Germany, Italy, and Switzerland, 
bemg at one time chairman and chief engmeer of 
the Limmat valley electnc railway He was also 
interested in the lighthouses of the French coast 
Prom his absorption in hydro electnc installations 
there arose naturally an mterest m problems of 
glacial geology and of mountain form and structure 
generally ^ain, an mbom aptitude for languages 
— he belonged to a Huguenot family long settled in 
England — combined with long residence on the 
Contment, made him an excellent linguist , he 
spoke and read easily French, German, Itahan, and 
Spanish He had also a great love of music, art, 
and literature, while travel was another favounte 
recreation 

Though Dr Preller collected together a number 
of studies on the geology of Italy m a book pub 
hshed m three volumes as “ Itahan Mountam 
Geology ” (1918-23), for which the Royal Um 
versity of Florence made him an honorary 
doctor of science, most of his scientific wntmgs 
took the form of essays, papers, and letters contn 
buted to technical, scientific, and other penodioals 
He was an occasional contnbutor to Natubb, but 
many of the of his later years, after his 

settlement m Edinburgh m 1912, appeared m the 
Scotlxsh Gkographical Magaz%iie These dealt with 
a great variety of subjects, mcludmg the old 
problem of Hamubal’s route across the Alps 
With mterests so widely diffused great ongmtdity 
was not to be expected, and aoouraev m detail at 
times left somethmg to be desired , but for these 
quahties we look to the specialists The great im- 
portance of such men as Dr Preller is that they act 
as liaison ofiicers between the educated pubhe and 
scientific specialists Their steadily decreasmg 
numbers is to be regretted in that the specialists 
are always tending to become more and more un- 
intelligible even to their fellows in other branches 


Wb r^et to record the death of Dr Humphrey 
Purnell Blaokmore, widely known as an archseo- 
logist, which took place at Salisbury on Feb 2, at 
the age of mneW-three years He was educated 
at Queenwood CoUem qualified m medicine 
at we earhest possime age While m practice at 
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Salisbury he took up the study of geology The 
results of his intimate study of local conditions 
were published in the Geological Survw account 
of Wiltshire He contributed to the Blaokmore 
Museum, which was founded by his brother, a 
valuable serio9 of palsaontological remains whjeh 
he himself had discovered m the local gravels 
When the Salisbury and South Wilts Museum 
was founded, now more than sixty years ago, it 
was very largely due to his activities, and he took 
a very considerable share m determining its methods 
and arrangement His mterests m archteologv 
were wide, and brought him into intimate touch wiw 
the most promment archaeologists of his day, among 
the more noteworthy bemg Sir John Evans, Sir 
Augustus Franks, Lord Avebury, and Sir William 
Boyd Dawkins Although to a later generation 
he was more widely known by name than person- 
allv, he was always ready to throw open the valu 
able collections m his house at Salisbuiv to research 
workers With his death, and that of 8u* Wilham 
Boyd Dawkins, has finally passed away that genera- 
tion of pioneers which founded British prehistono 
arohseology and raised it to the foremost place m 
the study of the culture of early man 


The death is announced of Dr Joseph Gold- 
berger on Jan 17 According to a Daily 8ctenoe 
News BuUetxn (Science Service, Washmgton, D C ) 
he was bom m Austna m 1874, and at the ago 
of BIX emigrated with his parents to the Unit^ 
States Twenty years later he jomed the U S 
Pubho Health Service and soon afterwards was 
attached to the Hygienic Laboratory, Washington 
His greatest contributions to science were his 
studies on the nature, cure, and prevention of 
pellagra, which he determined to be a food defici- 
ency direase dependent upon lack of fresh and 
proper proteins He discovered that yeast is a 

S eventivo m the absence of fresh meat and milk 
e also contnbuted studies on yellow fever, dengue, 
measles, and influenza 


Wb regret to announce the following deaths 

Mr Edward Davidson, for many years secretary 
and treasurer of the Royal English Arbonoultural 
Society, on Mar 4 

Dr Alex Hill, secretary of the Umvenaties Bureau 
of the British Empire and formerly Master of Downing 
College, Cambndge, and Pnnoipal of Umveralty GoUege, 
Southampton, on Feb 27, aged seventy two years 

Mr John Hyde, from 1807 until 1906 chief of the 
bureau of statistios of the U S Department of Agn- 
culture, known also for his work on the eoonomio 
effects of disease, food and population, etc , on Jan 18, 
aged eighty years 

Dr Fredeno A. Lucas, director of the American 
Museum of Natural History from 1911 until 1923 and 
smee honorary director, and a foreigpi member of the 
Zoological Society of London, on Jan 9, i^ed seventy- 
six years 

Sir John Denison Denison Pender, O B E ,K C M O , 
ohainnan of the Eastern and Associated Cable Com- 
panies, on Mar 6, aged seventy three years. 
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New* and View*. 


Om p 415 of this isaue we publiah the first authon 
tative account to reach England of the skeleton 
discovered m January last in the Springbok Flats, 
Transvaal The discovery has already been an 
nounoed in cabled dispatches appeanng m the Enghah 
press, but the detailed account of the ciroumstancee 
of its discovery and the results of the examination of 
the skeletal remains which Dr Broom now gives 
make it possible to form a more adequate estimate of 
its importance Its chief pomt of interest is that not 
only u the skull that of modem man, but it bears a 
close resemblanoe to the Cro Magnon type of the 
European upper palaeolithic age In this it agrees 
with the Boekop skull , but another feature which it 
has in common with that skull and in which they 
both differ from the Cro Magnon is, that while the 
latter is high, they are both low This is important, 
as by some the Boskop skull was thought to have 
suffered from post mortem deformation 1 ho long 
bones of the new skeleton, though much broken, by 
tlie estimate of their length would beac out the re 
semblance to Cro Magnon man in pomt of bemg largo 
The Bushvold skull, as Dr Broom suggests the new 
find should bo called, resembles the Boskop skull m 
that the eyebrow ridges are not promment and both 
are large brained Although not so long m the 
Boskop skull, to which an estimated length of 210 mm 
was given, the Bushveld skull measures 196 mm 
This, on an estimated breed th of about 144 mm , gives 
a oephaLo index of 74 Although, as Dr Broom 
pomts out, the new skull differs from the Boskop 
skull m several particulars, it confirms the evidence 
of the earlier find of the existence m South Africa of 
an early large bramod race But, whereas the Boskop 
skull was regarded as showing afilmties with no 
existmg race in South Africa, Dr Broom is molmed 
to see in the Koranneui the descendants of Bushveld 
man 

The suggested correlation of the Bushveld man 
with the middle palaeolithic of South Africa, through 
the association of the remams with an extinct species 
of buffalo also found m association with the Hagen 
stad type of stone implement, adds considerably to 
the mtereet and importance of the find This may be 
still further enhanced when it is possible to bring it 
more closely mto relation with the investigations 
which Mr Leakey is carrying out in Kenya, where 
it 18 evident from the commumcation which appeared 
m the Tvmu on Mar 7 that finds of a crucial character 
are possible at any moment The discoveries of this 
season which Mr Leakey announces are of a suffl 
oiently surprising nature In last secwon’s excavations 
at Elmenteita a Mousterian layer had been reached 
below the Aungnaoian level m the cave known as 
Qamble’s Cave II This year, two occupation levels 
with industries of typio^ Aungnacian facies have 
been found below the Moustenan horizon, belonging 
to the same Second Pluvial period as that horizon. 
This sequence has been confirmed at a number of 
■itea As there is no evidenoa of any mmghng of tHe 
Moustman and Aungnaoian indiutnes, it ow only 
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be concluded that the Moustenan in East Africa 
represents an actual racial intrusion and not merely a 
cultural infiuence, while, further, the reversal of the 
sequence normal in Europe pomts to the immigration 
of a race from outside mto an area in which the 
Aungnaoian was either the mdigenous culture or, at 
any rate, in which it was sufficiently near its place of 
ongin to permit of its earher penetration This is 
what might bo expected on the view of the Afncan 
ongin of the Aungnaoian culture Two skeletons 
have been discovered which agree with previous dia 
oovenes m associating Homo tapteM with Aung 
nacian industries Mr Leakey, holding that any 
human remains discovered m association with the 
Moustenan industry will be of the Neanderthal type, 
suggests that such remains may link up man in East 
Afnca with Rhodesian man 

The centenary of King’s College directs attention 
to an educational institution which has the distmc 
tion of being one of London’s oldest colleges and the 
misfortune of bemg one of the poorest It is the 
worst endowed College m Great Britain, and yet the 
numbers of students have doubled since the War, and 
the high standard both of its teaching and research 
18 bemg steadily maintained While the appeal for 
£360,000 which has been launched is wide, in that 
It embraces the improvement of buildmgs, the pro 
vision of endowments, scholarships, and bursaries, 
there is one particular aspect which wo would re 
commend to our readers The College has always 
occupied a leading place m its work for scientific 
progress It was the first Elnglish college to establish 
either a physios or a bacteriological laboratory The 
work done in the physios and oloctncal departments 
18 particularlv distmotive Wheatstone invented the 
telegraph , Maxwell disclosed the principle to which 
broadcastmg owes its origin, while m more recent 
times I’rof O W Richardson formulated the laws 
underlying the action of wireless valve filaments 
Important wireless research is at present being 
pursued by Prof E V Appleton 

The electrical industry is largely indebted to work 
earned on at King’s College The theory of the paral 
lei ninning of electrical alternators as used to day in 
all the Icwge power stations, and the mvention of the 
three wire system of supply, were first propounded 
by Prof John Hopkinson The present professor of 
eleotnoal engmeermg. Prof Einest Wilson, has 
earned out important investigations on the corrosion 
of metals such as are used for overhead wires and 
are exposed to the London atmosphere Neither the 
physios nor the eleotnoal engineering departments 
has an endowment income They are almost entirely 
dependent upon a fluctuating student fee mcome 
It 18 now proposed to raise a sum of £60,000 to endow 
chairs m these two departments The amount is 
modest enough in comparison with the wealth of the 
wireless and eleotnoal industnes, and donations to 
either branch of the College would be a reoogmtion 
of mdebtedness qnd an encouragement for future 
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research Donations may be sent either dii^t to 
King’s College, Strand, W C 2, or to the College 
bankers, Messrs Coutts and Co , 440 Strand,W C 2 

At the South Afnoa meeting of the Bntish Assooia 
tion m July next, the Council will nommate Dr F O 
Bcrwer, F R 8 , lately Regius professor of botany in the 
Umversity of Glasgow, as president of the Association 
for the year 1930, when the meetmg will be held m 
Bristol The Association has received from the Court 
of Common Council (the Corporation of the City of 
London) the expression of a hope that London will be 
selected as the place of meeting in the centenary 
year, 1031, and offering entertainment to the Assooia 
tion in that event This invitation has been accepted, 
and the centenary meeting will therefore be the first 
ever held in London 

In view of the importance of the wool industry to 
South Africa, it is fitting that wool research should be 
a strong feature at the meetings of the British Associa 
tion this year Among those who have already 
sigmfled their intention of being present are Prof 
Aldred F Barker, head of the Textile Department of 
the University of Leeds, Dr S G Barker, Director 
of Research of the British Research Association for 
the Woollen and Worsted Industries, and Dr J E 
Niohols, also of the Research Association, who is at 
present engaged on a sheep and wool survey of the 
British Empire Principal H Richardson, head of 
the Technical College, Bradford, is also expected to 
attend Dr J E Diierden, Director of Wool Re 
search of the Umon of South Africa, will give an 
acoount of the wool investigations in progress in 
the South Afncan Department of Agriculture, and 
others will deal with various nutntional and genetioal 
experiments Mr E N 8 Warren, head of the Sheep 
and Wool Section at the Orootfontem School of 
Agriculture, will describe the instructional course 
given there, which is admitted to be one of the fore 
most in the world 

The inauguration of a television broadoastmg 
service in Great Britam is at present being considered 
by the Post OSice officials Great progress has 
recently been made at the Baird laboratories and very 
satisfactory demonstrations of land line transmissions 
have been given on a ‘ televisor ’ It is quite easy to 
‘ tune in ’ the picture by one control and ‘ frame ’ it 
oorrectlv by the other control The pictures are still 
somewhat limited in size, but excellent ‘ head and 
shoulders ’ reproductions are given, and m conjunc 
tion with a loud speaker give a very interesting 
performance Considerable detail is given in the 
picture — the time, for example, on the performer’s 
watch can be easily read A high tension pressure of 
3<M) volts IB required for the home televisor, but if an 
alternating current lighting supply is available, this 
can be readilj obtained by an ‘ ehminator ’ At 
present the sets are designed for a fixed wave length 
of 200 metres (1500 kilocycles) It is, perhaps, too 
early to say what is the narrowest band of frequencies 
that IB necessary to transmit a sufUoiently satisfactory 
picture In the event of the establishment of a tele 
vision broadoastmg service, it would be advisable to 
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have as narrow a band as possible so as to avoid 
mterference with the ordinary broadoastmg and 
other services Everything depends on how much 
flicker and lack of detail can be permitted without 
appreciably detractmg from the pleasure of the 
‘ looker on ’ Television for the theatre seems to be 
an easier problem than television for the home As 
this would be worked throughout by experts, the 
large performance factor of safety required for home 
sets would be unnecessary 

In every contmental area the number of wave 
lengths available for broadcasting is stnotly hmited 
The radiation from an aenal may be considered as 
made up of rays parallel to the surface of the earth 
and of rays inclined to the surface The latter radia 
tions suffer very httle attenuation, and, stnkmg the 
conducting layer, get bent down towards the e«uth 
and sometimes produce interference with parallel 
waves Such interference has been noticed between 
stations 2000 miles apart In a paper by P P 
Eckersley and A B Howe, read to the Institution 
of Electrical Engineers on Mar 6, a method of getting 
over interference difficulties by using the same wave 
length for several stations is discussed Three other 
methods have been suggested The first is by seour 
mg a proper international agreement between the 
nations, the second by desigmng all transmittmg 
aerials so that only radiations parallel to the earth’s 
surface are emitted, and the third by using only a few 
high powered stations instead of many low power 
stations Most broadcasting authorities throughout the 
world are adopting the third of these methods In 1924, 
Captain Eckersley suggested in addition that several 
broadcasting stations in each country might be oper 
ated on the same wave length At the present time 
Edinburgh, Hull, Bradford, and Bournemouth share 
the same wave length with satisfactory results The 
case of Bradford is mterestmg, as it is only about 60 
miles from Hull When Bradford shared a wave 
length with other European stations the good service 
range was only about half a mile from the aenal 
Now, although it has the same wave length as Hull, 
it has a good service range exceedmg five miles The 
chief sphere of usefulness of this new method is to 
bnng first class service to isolated towns Low 
powered stations and short wave lengths would bo 
used, as all tlie regional high power stations need long 
wave lengths The method should appreciably re 
hevo the broadcasting conditions in Europe 

The Institute of Metals, founded for the study of 
Non Ferrous Metallurgy in 1908, which has just held 
its twenty first annual meeting, had an initial member 
ship of about 260 To day the roll of its members 
exceeds 2000, of whom about two thirds are Bntish 
and Empire members, while the remmnmg one third 
consists of foreign members At the. time of its 
formation many doubts were expressed whether such 
an institute could be formed and maintamed, and 
whether it would fulfil any really useful function 
When the suooessful career of the Iron and Steel 
Institute was cited as an enoouragmg example, the 
doubters pomted out that the non ferrous industneB 
were much smaller, leas wealthy, and leaa advanced 
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from » toohnioal and Mientifio point of view It was 
oven feared that manufacturers might not wish to 
support such an institute and that they would decline 
to allow the members of their staffs to take part in its 
meetings for fear of divulgmg confidential information 
Fortunately, the small band of enthusiastic founders 
of the Institute did not permit themselves to be 
deterred by such misgivings, and as soon as a start 
had been made it became abundantly cleeir that a real 
need existed for an mstitute dealing with the non 
ferrous metals From the very beginning the Institute 
prospered Its membership began to grow steadily 
and still continues to mcrease to day, while the value 
of its work and influence stands fully recognised both 
in Great Britain and abroad Its first three piesi 
dents were the late Sir William White, the late Sir 
Gerrard Muntz, and the late Prof W Gowland, repre 
scnting respectively the user, the manufeaiturer, and 
the scientific student of metals This order of rotation 
in filhng the presidential chair has been followed, with 
a few exceptions in special ciroumstanoes, throughout 
the past history of the Institute It is intended to 
emphasise the fact that the Institute seeks to serve 
the interests of all those directly concerned with the 
non ferrous metals, whether as users, manufacturers, 
of scientific investigators and teachers of metallurgy 

A PBOVisiONAii notice of the forthcoming Inter 
national Congress of Forestry Experimental Stations, 
to be held at Stockholm and elsewhere next July, hcM 
already appeared in Nature (Dec 1, 1928, p 852) 
The sessions of the Congress will take place m Stock 
holm during the week July 22-27, an excursion being 
paid during the week to visit forests at Noorkdpmg 
and Katnneholm Although the deliberations of the 
Congress are confined to a week, the programme laid 
down IS more comprehensive Two extensive tours, 
one m the south and the other in central and north 
central Sweden, projected, each covering eight 
days, during which a considerable part of the country 
will be traversed Those members wishing to partici 
pate in the first tour will assemble at Malmd on 
July 14, amving at Stockholm on July 20 During 
this period interesting forests will be visited at Dalby, 
Furen, Boken&s, Malingsbo, Siljansfors, and in the 
region of Siljan and Domnarvet A number of private 
forests (pine, spruce, and beech) will be visited on this 
southern tour Also the pine and spruce State forests 
of Malingsbo in Dsdama, where the (killege of Forestry 
has instructional forests , and the experimental forests 
of Siljansfors, which are under the management of 
the Expenraental Station and in which research work 
is undertaken This excursion will conclude with a 
tnp through the beautiful country roimd Lake Siljan, 
when the rafting m the Dalftven River will be seen 
and a visit paid to the town of Falun, an ancient 
ore mining and forest industries centre 

The second excursion which has been arranged for 
the International Congress of Forestry Expenmental 
Stations will prove of even higher interest Members 
will leave Stockholm for Bispg&rden on July 28 and 
will visit forests and forest mdustnal works at Kul 
b&okshden, Svartberget, Lyoksele, Hoting, Frfis^n to ' 
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Are, situated m the highlands of JAmtland, where 
amongst other things of mterest the wonderful water 
fall of T&nnforsen will be viewed The mtention of 
the northern tour is to demonstrate the forestry prob 
lems of Norrland and the difficulties mourred m slow 
growing northern forests with a more or less stenle 
soil Rafting and the industrial side of forest work 
in Sweden, which is of such great importsmce to the 
commercial well being of the country, will be seen 
The programme laid down for this Congress is exten 
sive and can scarcely fail to be productive of work of 
importance to forestry science, whilst the members 
will have an opportunity of becoming acquainted 
with some valuable aspects of Swedish forestry 
methods 

Thk following were elected fellows of the Royal 
Society of Edinburgh at a meeting held on Mar 4 
Dr 8 Q Barker, director of research, British Research 
Association for the Woollen and Worsted Industnes, 
Leeds Dr P Bath, lecturer m mathematics, Um 
versity of 8t Andrews , Mr G Bonnot, lecturer In 
nieohamcal engmeenng, Henot Watt College, Edin 
burgh , Dr A Calder, assistant in the Animal Breed 
mg Research Department, Umversity, Edmburgh , 
Dr G Coull, pharmaceutical chenust, of Leith , Prof 
E W H Cruickshank, Physiology Department, 
Dalhousie Umversity, Halifax, Nova Scotia , Mr 
D Kennedy Fraser, psychologist to the Education 
Authority, Glasgow , Mr T Henderson, actuary of the 
Savings Bank of Glasgow , Dr Sunder Lai Hors, 
senior assistant superintendent. Zoological Survey of 
India, Calcutta , I^of J Kendall, Chemistry Depart 
ment, Umversity of Edinburgh, Mr J R Little, 
general manager and secretary of the Ontury Insurance 
Co , Edinburgh , Prof D N M ‘Arthur, Department of 
Agnoultural Chemistry, West of Scotland Agricultural 
College, Glasgow , Mr J Markie, mathematical 
master, I>eith Academy, Leith , Mr W Mercer, 
lecturer in climcal surgery, Umversity of Edinburgh , 
Mr H Moir, president, Umted States Life Insurance 
Co , in the City of New York , Prof F W Ogilvie, 
Department of Political Economy, University of 
Eihnburgh, Dr J F V Phillips, botamst, Tanganyika 
Territory , Mr 8 Read, Edinburgh Academy , Mr 
R A Robb, lecturer in mathematics, Umyersity of 
Glasgow , Principal J C Smnil, Henot Watt College, 
Edmburgh , Prof Sydney Smith, Department of 
Forensic Medicine, University of Edinburgh , Dr 
T bouthwell, lecturer in helminthology, School of 
Tropical Medicine, Liverpool , Mr A C Stephen, 
assistant. Natural History Department, Royal Scottish 
Museum, Edinburgh , Dr B P Wiesner, lecturer in 
sex physiology, Umversity of Edinburgh 

Thk United States Bureau of Mines has issued its 
report upon coal production in 1926 It consists, as 
usual, of numerous detailed statistical tables, whilst 
there is also much interesting information explaining 
the changes from year to year m the statistics quoted 
The greater part of the report is mteresting only to 
coal workers in the United States, but there are some 
passages which coal producers, and especially coal 
mmers in Great Bntain, would do well to take to 
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heart Thus the report states that “The foreign 
demand was unusually intense beoause of the seven 
months’ suspension of production m Great Bntam 
The general walkout of the British mmera on May 1 
immediately started discussion of exports from this 
country “ “ A gam of approximately 14,000,000 net 

tons of shipment to Europe represented the greater 
part of the growth in the sea borne trade m 1026 
This coal displcMied former British tonnage m the main 
and wont ohjedy to the United Kingdom, Inah Free 
State, Italy, and France *’ 

Enoinbebs engaged m designing will be interested 
to know that Messrs Adam Hilger, Ltd , are now 
mokmg Prof Coker’s well known apparatus for the 
study of the stresses in engineering structures by 
means of the double refraction which stresses produce 
111 transparent models, and the effect this double re 
fraction has on either plane or circularly polarised 
light passing through them Models of celluloid, 
stressed in their own planes, are used up to 3 inches 
long In circularly polarised hght the areas of maxi 
mum stress are immediately apparent, and for many 
purposes this will be sufficient for the engineer If 
the actual magnitudes and directions of the pnncipal 
stresses at each point are required, a more detailed 
exanunation under plane polansed light and with an 
auxihary sheet of the same celluloid in simple tension 
used as a standard of stress is necessary 
It has well been said that the aspiration after the 
understanding of human nature and human actions 
IS the key to much that is charaotenstic of the present 
century It is beginning to be reabsed that science 
IS the new humanism, and that industrial aspects 
of it have to be considered not merely as profitable 
enterprises but also m relation to social welfare We 
therefore welcome the imnouncement of the pubhoa 
tion of a new monthly magazine — The Real%9t — 
which will aim at presenting contacts of scientific 
discovery and other forma of creative expression with 
social, economic, and pohtical affaire of the modem 
world The magazine has a strong editorial board 
representative of many fields of progressive thought 
and action, and it should make a wide appeal to 
mtelhgent citizens who seek something more sub 
stantial than they usually find m journals devoted to 
literary and political triviahties The first number 
18 to appear on Mar 20, and will be issued by Messrs 
Macmillan and Co , Ltd , for the Realist Publishing 
Co , 26 Victoria Street, 8 W 1 

The Torquay Natural History Society shows satis 
factory progress In spite of the fapt that the build 
mg of an extension to the Museum interfered with the 
ordinary course of museum work, a varied programme 
of twenty two lectures was oarried through The 
addition of a second storey to the museum has per 
nutted the exhjbition of a loan oolleotion of ethno 
graphical specimens and of much matenal formerly 
stored away The activities of the Society are earned 
on by a senes of sections with specialised mterests, the 
most hvely being the archeological, the botcuuoal, and 
the entomological In each of these, papers of general 
and local mterest were read, and some of these have 
been pubbshed m the Tranaactwna 
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The Report of the Museums of the Brooklyn Institute 
of Arts and Sciences for 1027 gives a great unpressioi 
of activity and progress, not only m the field of exhibi 
tion pure and simple, but also m many side aotivitie 
aimmg at the education of the student and the peopl 
m general The Department of Natural History 
been given muoh additional room for expansion, mam 
new galleries, three of which have been converted mt< 
European period rooms, have been opened, a largi 
annex has been ad^ted for the Children’s Museum a 
a cost of some £10,000, and a lunch and tea room hai 
been created The energy of the staff is mdioated bj 
the fact that ten special exhibitions of various ar 
oolleotions and eight exhibitions of prints were held ii 
the course of the year Special educational Mtivitiei 
include the institution of a press for pnntmg htho 
graphs for the use of students, the formation of a olasi 
in clay modelbng for children m the elementarj 
schools, the exhibition of motion picture films portray 
ing the “ Chronicles of Amenoa,’’ and zoological sub 
jects (purchased from Raymond L Ditmars) for schoo 
children, as well as lecture courses for the pubbo foi 
teachers, 6uid for students The CJhildren’s Museum 
with its loan exhibits of natural history epeoimens, ib 
school visits helped by three teachers assigned by th( 
education authorities, its summer field trips, and manj 
other activities, ought to instil the scientific mood a( 
a period when it is most bkely to have a tolling m 
fluence The cost of runnmg these excellent museumi 
during the year was roughly £43,060 for the Ontra 
Museum, and £4700 for the Children’s Museum 

The O J Symons Memorial Lecture of the Roja 
Meteorological Society will be delivered on Mar 20 
at 7 30 p M , by Mr R A Watson Watt who will tak« 
as his subject “ Weather and Wireless ’’ 

Db L F Hewttt has been appointed bio ohemisi 
at the Metropolitan Asylums Boani’s antitoxin 
establishment, Belmont Laboratories, Sutton, Surrey 
Dr Hewitt is at present Gibbons Research Follow a( 
the London Hospital , and was formerly research 
chemist, Mtxboal Research Council, Moimt Vernon, 
Hampstead 

A violent earthquake was recorded at Kew 
Observatory on Mar 7 The first tremors reached 
the observatory at 1 hr 46 mm 36 sec GMT The 
distance of the epicentre is estimated at 6400 miles, 
and the bearing la 7° W of N , oorreapondmg with a 
position near the Aleutian Islands, lat 60° N , long 
168° W 

An additional evening meetuig of the Royal Geo 
graphical Society will bo held on Monday, Mar 26, 
at 8 30 F M . at the Polytechnio Theatre, Regent 
Street, when Sir Douglas Mawson will give mi account 
of recent work on the fjords of New Zealand and will 
show the kinematograph film of hu Antarctic Expedi 
tion of 1911-1914, not before shown m England in ita 
final form 

Majob hod Sxobavb estabhshed a new speed 
record on Mar 11 at Daytona Beach, Florida, with 
an average of 231 36226 miles mi hour Major Segiave 
was driving his Irvmg Special racing oar OMm Arrow, 



NATURE 


425 


Maboh 16, 1929] 

and covered the mile comae in each direction at juat Hall, Sunderland (Mar 26) A lecturer in phytaos 
over 231 milea an hour The Qdden Arrow has a at the Chelsea Polytechnic — The Pnnoipal, Chelsea 
13 cylinder Napier Lion engine which develops Polytechnic, Manresa Boad, S W 3 (Mar 29) A 
030 h p and is not supercharged , the body of the demonstrator for laboratory work in physios and 
car consists of three stream line forma The previous electnoal engineering at the Royal Naval Hngtneenng 
highest speed, 207 66 miles an horn, wm attamed by College, Keyhara (Plymouth) — The Secretary of the 
Mr Ray Keeoh dnving Mr J M White’s Triplex cm Admiralty (C E Branch), Whitehall, S W 1 (Mar 31 ) 
On April 22, 1928 A head of the pharmacy department of the Leicester 

College of Technology — The Registrar, College of 
Applications are invited for the following appomt Technology, Leicester (April 3) A lecturer in 
meats, on or before the dates mentioned — An easist the Department of Mining of the Impienal College 
ant veterinary insjiector under the Surrey County of Science and Technology — Prof 8 J Truscott, 
Council — The Clerk of the County Council, County Imperial College of Science and Technology — Royal 
Hall, Kingston upon Thames (Mar 20) A lecturer School of Mmes, South Kensington, 8 W 7 (April 16) 
m electrical engmeenng at the Rugby College of A professor of biochemistry m the University of 
Technology and Arts — The Organiser of Further Alberta — ^The Secretary of the Board of Governors, 
EduoationinRugby, 61 Clifton Road, Rugby (Mar 20) University of Alberta, Edmonton, Alberta, Canada 
A head of the Mathematics Depiartment and orgams (May 1-1) A junior chemical assistant to the Research 
mg assistant to the Principal of Leeds Technical Association of British Flour Millers — The Director 
College — The Direotorof Education, Education Depart of Research of the Association, Old London Road, 
ment, Calverley Street, Leeds (Mar 23) An assistant 8t Albans A senior science mistress at the County 
lecturer in botany m the Umversity of Bristol — The School for Girls, Beckenham — The Head Mistress, 
Secretary, The University, Bristol (Mar 26) A Coimty School for Girls, Beckenham A baoteno 
deputy curator of the Sunderland Public Libraries, legist in the Malayan Medical Service — Iho Private 
Museum, and Art Qallery — The Chairman of the Secretary (ApjKnntments), Colonial Office, 2 Richmond 
Libraries, Museum, and Art Gallery Committee, Town Terrace, 8 W 1 

Our Astronomical Column 

Two Nakpd eye Sunspots — Two moups of sun Hooker telescope, combined with the extremely 
spiots, large enough to be seen with the naked eye, delicate thermocouples and rohned methods of 
have recently been on the sun’s disc at the same time measurement introduced by tliese two pioneers Their 
The larger of these was a stream, with a big composite latest results are given in the Aslrophysical Jourtud, 
leader STOt, crossmg the central meridian on Mar 11 vol 68, p 270, wluch includes an interesting account 
It WM the return or revival of a group in the previous of the construction of the thermocouple This deli 
rotation with central mendian passa^ on Feb 12 cate operation, m which wires of about 0 03 mm are 
The second group consisted of a single spot, fairly used, has to be performed imder a microscope, and 
regular in outline, and ahowmg bright projections the resulting thermocouples are capable of measuring 
partly across the umbra , there were small companion radiometnc magiutudes with an uncertainty of only 
spots and a subsidiary stream southwards The 0 1 of a magnitude A discussion of the observing 
followmg table gives other details of the two groups methods used and the reduction of the observations 

No DouonDLK- Central Meridian IS followed by the results obtained for tho 124 Stars 

No DatoonDiK Latitud. Area ,o far observed Those are reduced to a homogeneous 

3 Mar 2-14 Mar 8 3 7° S 1/2000 system of radiometric magmtudes, heat indices, and 

4 Mar 6-17 Mar 110 10” 8 1/800 water cell absorptions, corresponding to the standard 

(Areal exprow proportion of hemliphere covered ) conditions of (1) the star in zeiuth, (2) two reflections 

T-i , from fresh silver, and (3) a rock salt window in 

t RANGES IN THE Eabtk 8 ROTATION — A paper bj thermocouple The corrections required to reduce to 

the Astronomer Royal and Mr R T Cullen was read no atmosphere and for the total radiation reaching 

at the meetmg of the Royal Astronomical Society on our system are given, as well as the computed bolo 
Mar 8, in which the residuals in longitude of the sun metnc magnitudes 
for the last 160 years were compared with those for 

the moon It was found that a much greater accord Detonating Fireball in New Zealand — ^There 
anoe was produced by deducing the sun’s longitude has been evidence of a widely awakened interest in 
from the observed Declinations in the neighbourhood astronomy of late years m New Zealand One of the 
of each equinox, than by deduemg it from the Bight directions of its manifestation is the careful observa 
Ascensions The early observations of Right Ascen tion and discussion of meteors Mr R A McIntosh 
Sion of the sun are afiecteil by abnormal errors wluch describes va. B A A J for February a bnlhant fireball 

do not enter into tho Decimations to the same extent that appeared over the Coromandel Peninsula (North 

The new reduction leads to a much closerresemblance Island) on the mght of Oct 27, 1928 As the moon 
between the curves of solar and lunar residuala than was full, and yet the object was so conspicuous, the 
has previously been obtamed, and thus strengthens magnitude is estimated os - 16 , the explosion was 

the hypothesis that the cause of these fluctuations 8«en by three observers , the meteor separated into 

lies m the earth’s rotation, not in the bodies them three or four portions, which qiuokly died out The 
selves height at commencement was 76 miles, at the end 

26 miles, the visible track bemg 107 miles long and 
Measubembnt or Stbixae Radiation — The re the velocity 27 miles per second The explosion 
cent considerable advances made by Pettit and shook tho houses, and was heard over a large area 
Nicholson m the knowledge of stellar radiation has Afainttrailwas-seen for 2} seconds The radiant was 
been made posable largely through the groat 100 inch at 6” + 24°, near Alpha Andromeda 
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Research Items 


Climate and Health — The statistical relations 
between climatio factors and human health has been 
investigated by Dr A Wallen in a publication of the 
Statens Meleorologisk Hjfdrogra^ka Anstalt, Bd 6, 
No 1 of Stockholm, entitled “V&devlokons Samband 
mcd HAlsotillstAndet " Dr Wallen has studied the 
correlations between the mortality and health of 
Stockholm and Gfiteborg on one liand, and pressure, 
temperature, humidity, precipitation, and diumalvan 
tion on the other No jiarticular relationship is found 
between pressure and health, but mortality increases 
dunng high pressure both m summer and winter 
This, however, may be due rather to the associated 
high temperature in summer and low temperature m 
winter A close relation appears to occur between 
temperature and health Humidity also plays an 
im^iortant rOle Dry seasons at all times of the year 
show an increase in the mortality rate, and winters 
and springs with a high humidity are also marked by 
a high mortality No relation was traceable between 
the amount of precipitation and health or mortality 
Considerable diurnal variations in temiwaturo or in 
pressure show correlations with an increase in the 
mortality rate Dr Wallen also traces correlations 
between meteorological factors and the number of 
workmen on sick leave in a large factoiy with 1000 
employees A close correlation was shown in an 
increased luunber of cases during low barometric 
pressure Tlie paper contains a largo number of 
graphs and statistical tables, and a useful bibliography 
of the subject 

H AND WRITING — Science Progress for Januarv has an 
article on expenmontal graphology by R Saudek 
Handwriting being a very personal euitivity, one would 
expect on a priori groimds that it would be possible to 
deduce from it sometlimg of the personality of the 
writer Numerous attempts have certainly been 
made and while some people would seem to have had 
some success in individual oases, yot the 8< lentific 
treatment of the subject is very recent From the 
legal point of view the aim of the graphologist is to 
discover whether the questioned document w the work 
of the reputed writer, and, if it is not, to prove tho 
identity of the handwriting m its inconspicuous 
characters with that of the suspected person The 
assumption on which the expert relies is that the 
inconspicuous features of the Handwriting cannot be 
consistently disguised in a manuscript of any length 
Tlie problem of tho diagnosis of the character of tho 
writer is more complicated The writer of this article 
has subjected handwntmg to a detailed analysis, and 
asserts that there are at least twelve factors that co 
operate in the formation of the individual writing 
ImeHe factors include tho writing instruments, the 
degree of maturity of the writer, the acute physio 
logical condition of the writer, and the speed of the act 
of writing etc Detailed explanations cu« given and 
specimens of handwriting illustrating the various 
points The kinemstonaph has proved useful in dis 
tinguishing some of the Taws The research is interest- 
ing as marking o beginning of the study of this subject, 
though one is left with the feeling that much yet 
remaiUB to bo done 

Wild Birds and Di8ea3e in the Poultry Yard — 
Various investigators have shown that a number of 
sj^eoies of wild birds occasionally harbour a gapie 
worm identical with that which causes severe epi 
demies amongst poultry (Syngamua trachea) Odd 
records refer to the pheasant, timish, magpie, jay, and 
jackdaw A more serious infestation may occur m the 

starling, m which Lewis found that, in the Aberyst 
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wyth district, 169 out of 482 (36 per cent) earned the 
parasite Ciharles Elton and Frank Buokland have 
now discovered that a much higher percentage of the 
rooks in tho Oxford distnct are similarly affected 
{Parasitology, vol 20, December 1928) The samples 
are small, but the results are striking of eight adults 
examined, four containeil gape worms, and 31 out of 
33 young rooks Rooks and starlings are frequent 
visitors to the poultry yard, and the posaibihty that 
they may be responsible for tho distnbution of gape 
worms amongst domestic fowls deserves inundate 
investigation The very high incidence of the presence 
of gape worms amongst young rooks mav account m 
part for the mortality which tliey are known to suffer 
in the nest, and this also may bo a factor of some 
economic importance 

Parasitic Worms or the Willow Grouse — A 
paper by Johan Huiis {Bergens Mus Aarbog, 1928) 
forms one of the contributions to the extensive in 
vestigation recently completed on the biology of the 
willow grouse in Noi-way Tho alimentary tracts of 
617 birds were examined and four species of worms 
obtained, namely, two nematodes — Ascandia cornpar, 
CaptUana longicollu, and two oestodes — RailUtina 
urogallt and Wetnlandta mterops Ascandia cornpar 
was founil in the jejunum of 190 of tho birds examined 
A careful account is given of the mcrjiholo^, the dis 
tnbution and the biology of the worm The larv» of 
4-*cans Iwnbncoides and of Ascandia gaUi are known 
to pass from the intestine into the blood stream and 
via the heart to the lungs, where they escape into the 
alveoli, and thence come into the trachea and pharynx, 
from which they pass into the stomach and intestine 
The author behevos that the laivw of Ascandia cornpar 
have a similar course, for the youngest examples 
found in the duodenum were 3 mm long and were 
undergoing their last eodysis There is no evidence 
that this worm is pathogenic , the passage of the 
larvte through tho lungs, esfiecially in young chicks, 
may be harmful CaptUana longicoUts was found only 
m three birds, in the duodenum RaiUetina urogallt 
was present in the jej unum of 67 of the birds examined, 
and Weinlandia mterops in the duodenum in 60 cases 
The author points out that parasitic worms were not 
present m the coecum of the birds examined 

Researches on Copepods — Mr A O Lowndes, of 
Marlborough College, in continuation of his researches 
on freshwater cojiepods, has published two interest- 
ing papers, “freshwater Copepoda from the New 
Hebrides ” (Annals and Magazine of Natural History, 
Ser 10, vol 1, June 1928) and “ The Result of Breed 
ing Expenments and other Observations on Cyclops 
vernabs Fischer and Cyclops robustus G O Sara ’’ 
(Internal Revue der ges Hydrobiol u Hydrographte, 
Bd 21, Heft 3/4, 1928) The first of these deals 
with a collection of copopotls made by Dr J R Baker 
from a large lake on the Island of Gaua The lake la 
more than 300 feet deep, the pH at the surface and 
middle layers was 8 6 and the temperature 26° C Five 
Bjiecies of copepods only were obtained, all but one well 
known and of wide distnbution It is very interesting 
to find that in the majonty of cases little or no 
difference in structure is visible between the forms 
from the New Hebndes and those from the Bntirfi 
Isles and elsewhere No Calanoids were found m this 
collection In a sample from Hog Harbour, Santo, 
Cryptocyebms anninas occurred in abundance in empty 
coco nut shells In the second paper Mr Lowndes 
desonbes the result of breediiw together the two 
copepods Cyclops vtmalis and Cyclops robustus, the 
object of the work being to decide whether C robustus 
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should be r^arded as a »^rate species or only as a 
variety of C vemaha Itie specific characters are 
based almost entirely on the spine formuln and on the 
nature of the setse Mr I^wndes has shown in 
previous breeding experiments on Cyclops that the 
spine formulae may be exceedingly variable and too 
much importance must not be attached to these for 
the identification of species The expenments wore 
carefully carried out, and in addition cultures were 
made from the adult female of C robustus which gave 
rise to C vemalts C tiemolw was successfully crossed 
with C robustiis Both forms occur together in the 
same pond with every gradation between the two It 
18 concluded from these observations that Cyclops 
robustus 18 not a separate species, but only a form of 
Cyclops vemalts 

Fishes from iLoaiDA and the West Indies — 
In the paperunder this title {Proceedings of the Academy 
of Natural Science of Philadelphia, vof 80 , 1028), 
Mr Henry W Fowler reports on collections obtained 
m Florida, the Bahamas, Haiti, Porto Rico, Saint 
Lucia, and Dominica The specimens, except tho 
Porto Rican collection are in the Academy of Natural 
Science of Philadelphia Several hundred species are 
recorded, but none is now, although there are new 
localities for many of the fishes and some are specially 
interesting m their distribution Tlie author also 
mentions nineteen examples of Rtvulus hartu (Boulen 
ger) from Pitch Lake, m Tnnidad, British West 
Indies which were {iresentoil to the Academy by 
Dr Judson Daland in April 1928 Some of tho species 
from Florida are new to the United States fauna 
These include a specimen of Rundus cylindraceus 
Poey which is re described There are some rare 
fislies from tho Bahamas One 8|X)cimen of Spartsotne 
radians, 8 1 mm long, was taken from the stomach of 
Serranus struUus From Bermuda three examples of 
Halichoeres radtatus are recorded and one of Callyodon 
plumbeus A collection of 69 species come from Haiti 
obtained by Mrs James Bond in the Porto Pnnee 
market valuable colour notes are given for many 
of the fishes 

The Blood of Invertebrates — The holothunan 
Caudtna is a favounte subject for physiolomcal 
research and is specially interesting, for not only is 
there haemoglobin in its blood, but also tlus is con 
tamed in corpuscles, as Hogben recently described in a 
South Afncan Curumaria Two papers in the Science 
Reports of the T6hoku Imperial University {4th senes 
(Biology), Sendai, Japan , vol 3, No 4, Fasc 1, 1928) 
deal with the subject In ‘‘ Chenucal Studies on Sex 
Differences of Blood Protein in Caudtna chtlensts J 
Muller,” Tetssutaro Tadokora and Shukichi Watonabe 
have followed up their researches on sox differences 
in the blood protein of mammals They contend that 
similar differences are found in Caudtna Mr 
Nobukuki Kawamoto (“ Oxygen Capacity of the 
Blood of Certain Invertebrates whicli contain Hsemo 
globm ”) uses the mollusc Andara inflata as well as 
Caudtna for his expenments Both contain hiemo 
globm m the blooil corpuscles, and the present work 
was undertaken m order to make a comparison with 
the blood of invertebrates having no nsemogiobin, 
such as those used recently by other workers (Helix, 
Octopus, Homarus, Astarus, Cancer) It is shown 
that compared with the higher Mammalia, the blood 
of Andara and Caudtna absorb much less oxygen, 
but compared with the invertebrates quoted, the 
oxygen oajiacity is much greater It is also greater 
that that of sea water 

Early History of Cotton —A N Oulati and* 
A J Turner, of the Technological Laboratory of the | 
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Indian Central Cotton Committee, have an interesting 
note on the early history of cotton in Bulletin No 17, 
Technological Senes No 12, issued m October 1028 
by this Committee (The same paper appears m the 
Journal of the Textile Institute, 20, pp T1 19, January 
1929 ) The earliest known mummy cloths in Egypt, 
according to Petne date from about 6600 B c and 
are made of flax No Egyjitian mummy cloths appear 
to have been made of cotton, but mummy cloths of 
cotton have been found in Peru, where one species of 
Oossyptum seems to bo indigenous Recently, scram 
of cotton material have been found amongst the 
remains of tlie jirehistono civilisation unearthed at 
Mohenio daro m Sind These remains belong to the 
three latest cities erected on this site, which are 
asc nbod to dates between 3600 b c and 2400 b c 
Messrs Oiilati and Turner have made as fidl an 
examination of this material as the condition of its 
preservation permits, and conclude that the cotton is 
not of the Q herbaceum type, but more closely related 
to tho coarser fibres of the (J arboreum tyjie One 
samjile of string found in earthenware had a piuple 
colour , a few tests made on this sample suggested 
that the dyestuff originally emjiloyeil was of the 
madder tyjie 

AbacA a Little known Philipiinf Jibre Tlie 
Coidage Institute of the ITnited iStates has made 
possible a detailed study of the conditions of cultiva 
tion and production of abaci ’ fibre I his product 
18 obtaincsl from the outer, lower side of the long 
fleshy leaf stalks of Musa textilis N6o whuh ovezlap 
to form the mam stem of this jilant The industry is 
indigenous to the Philippines, whore the fibre has 
been known since Pigafetlas’ diary of Magellan s tup 
aiound the world (1619), in which the name first 
aiipoars A million or more bales of fibii from culti 
vateil vancties of this plant are annually oxjioited 
from the Phihjipmes whilst hbre is now also being 
produced from the same plant in Borneo, Java, and 
bumatra During recent years a scientific stinly of 
the crop and its jiroduot has boon initiated, and the 
Philippine Journal of Science, Vol 37, No 1, Sejit 
1928, contains a senes of papers by P L Shennan, 
( ordage Institute Fellow, and his nolleagues of the 
Bureau of Science, Manila, which give the hrst 
results of this work These papers deal laigely with 
the soil conditions and the state of the fibre os origin 
ally prepared Active fermentation processes are at 
work in the soil owing to tho mass of rotted vegetable 
material from the leaf debris left after cutting out 
the fibres jiartly as a result the extiacted fibre is 
usually somewliat f ull of ac id mateiials, and the writers 
point out that unless it is thoroughly dnwl before it 
loaves the collecting grounil, there is great danger of 
rapid deterioration in storage 

Fossil Ostrai oda of Italy — A monograph on tho 
fossil Ostracoda of Italy has been begun by A Neviani 
The first part (Afem Pont Accad Set N Ltncei, Ser 
2, vol 2) treats of those from the classical beds of 
Vallebiaja, near Faugha, which the author refers to 
tho Lower Calabrian of Gignoux Nearly 79 species 
are desoriliod, about 18 being ponsidereii new, and 
the details of their occurrences in time from the 
Mesozoic to the present day are set forth in tabular 
form There is a good index and two excellent plates 

The Bushvkld Complex of the Transvaal — 
Among the spectacular geological phenomena for 
which South Africa is becoming increasingly famous, 
the great body of igneous rocks known as the Bush 
veld complex oooimies an impressive position 
Molengraaf, Mellor, Hall, \\ ogner, du Toit, and other 
pioneers have already established its principal 
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featiires, and now a valuable summary appears from 
the able pen of Prof R A Daly, aooompamed by 
eighteen new analyses and a stimulating discussion 
of the kind which enlivens all his contributions to 
geological hterature (B\M Oeol Soc America, vol 30, 
pp 703 708 , 1928) This paper should be of special 
value to geologists attending the South Africa meet 
mg of the British Association and the meeting of the 
International Geological Congress Some of Daly’s 
conclusions differ from the current interpretation of 
the Umon Geological Survey Acoordmg to the latter, 
the Bushveld felsite is excluded from the complex and 
assigned to a Rooiberg senes which is made the top 
of the Trana\ aal system Daly thinks that the felsite 
18 at least partly, and possibly wholly, a dehnite 
member of the complex, akin to the roof of the 
Duluth ‘ lopolith ' which seems to have been m part 
Its own extrusive pliase, chilled against the atmosphere 
It 18 also suggested that the coarse gramtes of the 
Complex are not contemporaneous throughout, but 
are made up of two mam intrusions , one red, pre 
ceding the norite, and the other pink and slightly 
more maho, succeedmg the norite It is recognised 
that the Complex will long furmsh genetic problems 
of fundamental importance to geologists and petro 
logista In this paper the diffloult questions of 
magmatic origms are touched on but lightly 

Lapland Meteokoloo\ — The observatory at 
Abisko, on Lake Tome in Swedish Lapland, has pub 
lished its detailed observations for both 1926 and 1927 
The headings to the tables are m Swetlish and French 
The usual meteorological data are given in full In 
addition, there are a number of valuable records on 
the hydrology of the lake, including its weekly tern 
peiature at a depth of one metre, the dates of freezing 
and breaking up, and the thickness of the ice at weekly 
intervals during the long period from November to 
June, when the lake is frozen Soil temperatures, on 
every fifth day throughout the year, are given for 
depths of 60, 100, 160, and 200 cm There are also 
full notes on the displays of aurora borealis These 
publications are valuable contributions to the study 
of Arctic Europe 

Automatic Level Gauge Alarm — The application 
of photoelectric and selenium cells to operate alamis 
and automatic controls regulating the level of liqiud 
m tanks and stand pipes is an interesting example of 
the growing industrial apphoation of these instruments 
The device is especially useful when the liqmds are 
under high pressures, as then the standard methods of 
level control are inapplicable The following simple 
arrangement is in use at the works at Billingham of the 
Synthetic Ammoma and Nitrates Lumteil A glass in 
spection gauge is fitted at the required level on the stand 
pipe and the light sensitive relay is illuminated through 
the gauge Using opaque liquids, the light is shut off 
when the bquid rises and the relay then operates an 
alarm signal When transparent liquids are used, an 
opaque float in the gauge glass can be used to shut off 
the illumination when the liqmd rises Alternatively, 
the light sensitive relay and the light source may be 
mounted on the same side of the gauge glass and the 
relay illuminated by a beam reflect by total mtemal 
reflection at the inner surface of the glass In this 
case reflection ceases when the hqiud nses, the beam 
of light bemg refracted through the hquid The latter 
method is oonvement when flat gauge glass, to which a 
right angle prism can be cemented, is used 

Photosynthesis or Carbohydrates — Prof 
E C C Baly’s production of carbohydrates by the 
exQpsure to light of carbonic acid which had been 
deposited on the surface of nickel or cobalt carbonate. 
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of which an account was given in the Proceedinga oj the 
Soual Society for 1927, has now been shown by him 
and N R Hood to show an additional resemblance to 
natural processes in its susceptibihty to the influence 
of temperature (tbuf , A, vol 122, p 393, Feb 4) The 
yield of carbohydrates in his exx>enments increksea 
linearly with temperature to a maximum at 31° , 
photosynthesis by some algse has been long knowh to 
obey a similar law, and it is now found that the tern 
perature coefficients for the changes are almost the 
same m the two oases Above 31°, the yield again 
decreases m his experiments, and becomes almost zero 
at about 48° , a botanical analogue of this is known in 
the existence of an optimum tem™rature for natural 
photosynthesis by leaves, with an assimilation- 
temperature curve which is very similar to that found 
by Prof Baly, showing in particular a sharp peak at 
37° Prof Baly has not discussed in any detail exactly 
what occurs m the purely physioo chemical processes 
with which he had been concerned, but it is evident 
from the similarities that he has pointed out that many 
of the chiu'actenstics of the natural phenomena are 
merely those of a pure photochemical surface re 
action 

Transmutation of Elements — In an X ray tube 
there is a large localised dissipation of energy in the 
neighbourhood of the focus spot, where the electrons 
are incident on the anode If it were possible to 
bring about transmutation by moderate quantities 
of energy, conditions here would appear to bo particu 
larly favourable, and any positive results obtained 
would carry considerable weight, since the substance 
being studied lemains m a high vacuum throughout 
the experiment, and is thus not liable to chance 
contamination At the suggestion of Prof R A 
Millikan, tests of this nature have been made by 
L Thumsssen m the Norman Bridge Laboratory at 
Pasadena His results, which are described in the 
February issue of the Phyncal Review, are completely 
negative no change was found m the charactonstic 
X ray spectrum of a tungsten target liefore and after 
the tube holding it had ^en operated for three days 
at a peak potential of 207 kilovolts and a current of 
a few rmlliarnperes The same author has also re 
peated the experiments of Prof Smita, from which 
it appeared at one time that lead might be transmuted 
into mercury, and has obtained no evidence of change 
in a lead arc, and inconclusive results with a high 
potential discharge between lead electrodes immerseii 
in carbon disulphide, his conclusions in the latter 
ctwe being similar to those afterwards arrived at by 
Prof Smits himself (see Nature, Jan 2, 1926, p 13, 
and Oct 1, 1927, p 476) 

Photochemical Decomposition of Nitboobn 
Pentoxide — The decomposition of mtrogen pent- 
oxide in the presence of the dioxide, which photo- 
sensitises the reaction, using monochromatic radiation 
of wave lengths 4360, 4060, and 3660 A , has been 
investigated by Baxter and Dickinson Their results, 
which are desenbed in the Journal oJ the American 
Chemical Society for January, appear to follow the 
mechanism suggested by Nomsh The first reaction 
IS probably a decomposition of the dioxide mto nitnc 
oxide and oxygen This is followed by a dark re- 
action between mtno oxide and nitrogen pentoxide 
NO + NjO, = 3NO| In the decomposition of mtrogen 
dioxide the quantum efficiency for radiation of wave 
length 4380 A is extremely low (0 0046 molecules of 
oxygen produced per q^uantura absorbed), and hence 
this wave length should be ineffective for the decom- 
position of the pentoxide Hus was actually found 
to be the case, since the effect with radiation 4360 A 
was too small to be detected with the apparatus used 
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The Eucalypts and Paper Pulp 


rpHE paper pulp problem, especially with reference 
-A to what ifl termed newsprint or the material used 
by the daily press, is one of growing importance in 
msjny oountnes to thoee concerned At flrat sight it 
woidd not, however, have been considered by the 
average man in Great Britain that the question had 
become one of importance m Australia , yet it appears 
that, with an annual consumption of 120,000 tons 
of newspnnt, Austraha comes next to the Umteil 
States of America and Cwieula on the basis of reqmre 
mente per head of population. None of this paper is 
made in Australia, the reason given bemg that 
“ existing processes of manufacture require hght 
coloured coniferous wood that can be readily con 
verted into pulp by purely mechsLnical means This 
ground wood or mechamcal pulp comprises 70 to 80 
per cent of the fibre content of newspnnt. the re 
inaindor being pulp from the same wood chemically 
prepared by the sulphite process and elided to impart 
the necessary stren^h to the sheet 

This bemg the position, the problem which has to 
be solved before newspnnt can be manufactured in 
Australia is the discovery of a substitute for mechan 
ical pulp that will compare with it favourably in the 
quality of the paper, as also m price The problem is 
no new one In India, investigations in oonnexion 
with vanoua bamboos and grasses have boon carried 
out at the Forest Research Institute for nearly a score 
of years past So far as quality ^es, previous in 
vestigations in Austraha {Bullvhn No 26, Council for 
Scientific and Industrial Research Melbourne H J 
Green ) have shown that it was possible to produce from 
the eucalypts bleached soda iiulp much superior in 
quality to ground wood, and the indications were that 
on a large scale this pulp could bo made at a cost not 
very much above the latter Expenmental work in this 
matter had been earned out in connexion with the 
mountain ash (E regnatia), Victoria, stringy bark 
{E obliqtia), Tasmania gumtop {E delegatensui], 
Tasmama , broch ( Fagtu Cunntnghamn ), Tasmania , and 
Pinus tnngma This work was, however, consider^ to 
be too mcomplote to be worth publishing In con 
nexion with P trmgms it has been shown that it makes 
excellent sulplute pulp, as well grown P ttistgnia, of 
16 20 years of ago, carry only about the same amount 
of resin as spnice 

More detailed researches have since been under 
taken by Messrs L R Bemamm and J L 
Somerville ("Paper Pulp and Cellulose from the 
Eucalypts by the Sulphite Process ” Bulletin No 37, 
1928) This bulletin deals with the research work 
earned out dvinng the last tour years on the problem 
of applying the sulphite process to the pulping of 
eucalypts from the practical viewixiint and beanng in 
mind the limitations imposed by existing industnal 
equipment The authors, in discussing their objective, 
remark 

“ The precedence in point of time accorded the soda 
pulping investigations was based entirely upon the 
fact that the so caHod ‘ hardwoods ’ are seldom pulped 
by any other than alkaline processes In this con 
nexion it may be added that, by whichever process 
hardwood is pulped in other countries the prwluot is 
almost invariably soft, bulky, and of low strength. 
Its use being confined almost entirely to the manu 
facture of book papers in which the relatively high 
proportion of longer fibred sulphite pulp from soft 
wood IS relied upon to impart the desired strength 
In other words, hardwood pulp is used abroad as a 
filler for imparting softness ana opacity In Bulletin 
No 26, previously referred to, it was shown, however. 
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that pulp of good colour and high strength could be 
obtained from the eucalypts by a suitable modification 
of the sod^rocess, followed by proper bleaching and 
heating The experience thus gained has been of 
considerable value in the plannmg and conduct of the 
present investigation, one of the pnnoipal objects of 
which has been to find those cooking conditions that 
would give pulp possessing good strength and a colour 
sufficiently white, without bleaolung, to be used, 
either alone or m high proportion, in the manufacture 
of newsprint Other aspeota have also been con 
sidered, such as the production of high grade cellulose 
for use m the manufacture of artificial silk, but work 
in this direction has been restricted and mostlj con 
trolled by the necessity or desirability of acquiring 
evidence in siipjHirt of certain trends, or of collecting 
incidental information that might be of value in estab- 
lishing the proposed Australian newsprint industry ” 
The chemistry of the sulphite process, even at the 
present time, is incompletely understood, and there 
are many points connected with its applii ation to 
the pulping of the euoalyuts which tho authors 
consider would well repav tnorough investigutum if 
the industry already existed m Australia, but they 
thought that for the present they should com entrato 
their investigations upon developing methods that 
would permit of ready application and be sufficiently 
economical to aid matenally in the early establish 
ment of the sulphite industiy anil tho pioduction of 
newsprint 

1 hose interested m this matter should consult this 
very interesting and valuable monograph The 
authors’ objects and results arc oxpi'essed in tho 
following 

“ Preliminary investigations with the sulpluta 
process [xnnted to the possibility of cheapening pro 
duction to the required degree, and subsequent 
systematic study of the process has practically assured 
this, for it IS now evident that bleaohmg can be 
eliminated and a pulp produced so much superior m 
quality to mecharucal pulp that the admixture of 
longer fibre for conversion into newsprmt will probably 
not be necessary Hence, aa far as the production of 
a suitable substitute for mechamcal pulp is concerned, 
the results of tho present investigation indicate that 
this IS entirelv feasible 

" Apart from the demand for newsprint m this 
coimtry, there is a large consumption of the better 
grade printing papers and writing papers in which 
high grade sulphite pulp is used In addition to this 
there is a very heavy and mireasing demand for 
artificial silk both in yam and m the form of pioco 
goods These facts should stimulate tho production 
of high grade bleached colluloso once a newspnnt in 
dustry relying on sulphite pulp is established Accord 
mgly, when it was found that the cooking conditions 
lequiml for producing pulp sufficiently white in tho 
unbleached state to be used in newsprint also closely 
approcMihod those necessary for the production of 
high grade cellulose, the opportumty was taken of 
exploring the possibihties further As a result, con 
siderable information on tho physical qualities of the 
pulp, and the chemical purity of the cellulose produced 
in this mveshgation hu been collected, and is now 
placed on record ’’ 

If this reseuoh work and experiments are trans 
lated mto oommercisJ operations, they should have 
an important outcome in the management of oertam 
of the Australian forest areas Their study will also 
^ repay oountnes m which tho Euoedyptus has been 
’ successfully grown in plantations 
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Natural Histoty in Norfolk. 


13ROVINCIAL natural historv sociaties may, and 
m many cases certainly do, perform very useful 
functions in keeping alive an active interest in Nature 
and the preservation of the local fauna and flora , but 
actual original work is generally confined to a small 
minority of members Indeed, it is one of the chief 
difficulties in keeping such societies alive that the 
active members bear so small a projiortion to the 
whole A further difficulty exists when such societies 
also pubhsh Transactions On one hand, such a 
publication must, if it is to justify itself, maintain a 
certain standard of interest and ongmality , on the 
other it 18 not advisable that it should be the medium 
of public ation of original work of wide general interest, 
since the limited circulation of the journal makes it diffi 
cult of SMiceas, at all events in other countries The 
pajiers published should deal primarily with the natural 
history, in its widest sense, of the locality, so the 
senes of volumes should form a mine of trustworthy 
local information 

The Norfolk and Norwich Naturalists’ Society has 
published its Transactions yearly, without a break, 
from its foundation m 1809, and has probably come 
as near as is possible to maintaining a general interest 
and value in its publications without going beyond 
its jiroper limitations The part just jiublished 
(vol 12, part 4) ojiens with an account of theMycvdo 
zoa by tno president, Mr H J Howard, illustrated 
by some remarkably fine photomicrographs, and in 
eluding a complete list of the Norfolk species Of the 
total of 121 sficcies, Mr Howard lias added sixty to 
the county list, and among these one new to Britain 
and two varietal forms new to science The pajier 
should be of much value to anyone working at this 
group, by reason of the information given as to the 
nature of the habitat and season of appearance A 
paper on the Swan Marks of East Norfolk, illustrated 
by figures of 180 of these marks, by Mr Norman h 
Ticehurst, embodies the results of an enormous amount 
of patient reseaivli and is of much more than purely 
local interest 

Prof h W Oliver writes with hia usual charm of j 
a visit to Holland for the purpose of seeing the I 


progress of experiments m reclamation by means of 
Spartma Toumsendi He has dealt with the subiect 
in greater detail in other publications, but Norfolk 
has so much m common with Holland that what he 
has to say on this subject, and about the Nature 
reserves and flower culture in Holland, is of special 
interest to East Anglians 

A paiier on the survey of Scolt Head Island by 
Mr O D Kendall and Mr J A Steers is a contmua 
tion of work intended to record the progressive changes 
in sand dunes and shingle banks due to tide and wind , 
two maps and a section illustrate the results of the 
survey 

Norfolk IS fortunate in having the two National 
Trust properties of Blakeney Point and Scolt Head 
Island, both of which are bemg studied so effectively 
Blakeney Point has already become famous from the 
work done by Prof Oliver and his jiiipils, and at 
Scolt Head work on similar lines, under the super 
vision of Mr Steers, i^iroducing results of wule and 
iwrmanent interest Tlie annual rejxirt of the Wild 
finds Protection Fund again shows what excellent 
work in preservation of tno local animal life can be 
done by provincial societies under the stimulus of an 
energetic personality The Norfolk Wild Birds Pro 
tection Committee owes its existence to Dr Long, 
and it is to him also that Norfolk owes the formation 
of the Norfolk Naturalists I'nist, which owns a largo 
area of marshes at Cley and intends to acijuire other 
iroperties when the existence of rare buds seems 
ikelj to bo threatened The report includes some 
remat kable records of ducks shot at Hicklmg and 
Ranworth, those for the latter going back to 1920 
From these figures it seems that the numbwa of wild 
fowl are not, as has been supposed by some, on the 
decline 

The Transactions include also an article by Mr 
Stuart Baker on the scientific results to be obtained 
by egg collecting, and a paper by Mr Oari-uthors on 
planting at Scolt Head The latter is of general 
interest since much may be learnt from it as to the 
precautions to be taken in planting m such an exposed 
situation and on dimes 


The Storage of Food 


rpHE Report of the Food Investigation Board for 
-L 1927 ^ covers a wide range of problems connected 
with the subject of the storage of food, from purely 
scientific investigations to large scale experiments on 
food transport and the necessary engmeenng practice 
A considerable amount of work has bmn carn^ out on 
the transport and storage of fruit, especially apples, 
and on the changes taking place dunng storage which 
lead ultimately to its decay bhips’ holds are not air 
tight, leaks occurring through hatches or woollen bulk 
heads between holds , from the low piercentage of 
carbon dioxule frequently found, it appears that at 
least one third of the air present may be cnemged daily 
Well riveted steel bulkheads, however, allow of little 
leakage The question is of importance, both from the 
pomt of view of maintenance of a particular tempera 
ture m the hold, and also because the storage life of 
fruit depends in jiart on the composition of the sur- 
rounding air The conduction of heat from the ship 
into insulated holds along frames and beams projecting 
into the insulation, and the heat gmerated by the fruit 
itself in storage, have also to be taken into account in 


‘ Deputmtnt of Sclentiflo and Induitrtal Reaeuoh Beport of 
the Food InvotlRatlnn Board for tbe year 19S7 (Ixindoo H H. 
Statlooery Office, 1928.) 4r ii«t. 


the design of refrigerators At 20“ C sound apples 
generate heat at the rate of about 0 012 cal per sec 
perkgm ,or0 OOlScal persec for an individual apple , 
in other words, an apple in 23 hours would raise the 
temperature of an equal weight of water 1“ C if there 
were no heat loss In practice the temperature m the 
centre of the store is taken by means of a distance read 
mg thermometer, of which a number of types have been 
studied 

Numerous mvostigations have been earned out on 
the changes taking place in apples dunng storage and 
the factors influencing them It has been found that 
the smallest fniit have the lowest respiratory activity, 
and that the maximal nse in this activity is smaller 
and later than in larger apples at the same time, the 
smaller apples usually have the longest life A low 
respiratory CKitivity therefore delays the onset of in- 
ternal breakdown in storage The nature of the soil 
on which the fruit is grown has a definite effect on 
storage life apples off a heavy sod keep twice os long 
at 34* F as those off a light soil, whilst the keeping 
quality is also correlated with the ‘ available ’ potafm 
and phosphonc acid in the soil The nitrogen content 
of different kinds of apples tends to remain fairly con- 
stant , a higher nitrogen content is associated with a 
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higher respiratory activity The amount of sucrose 
and acid present, however, vanes considerably from 
one type to another, and is also affected by the nature 
of the season thus cold weather raises the acid con 
tent, at the same time decreasing the sucrose value, 
warm weather having the reverse effect By such 
changes season can alter the keeping qualities of the 
fruit, since life depends on the presence of respirable 
matei lal During storage the sugar and acid disappear 
at a constant rate ana breakdown occurs when tlie 
store of respirable matenal is exhausted Gas storage 
also delays breakdown by slowing the respiratoiy pro 
cesses, but piat before death there is a sudden increase 
in the utilisation of sugar 

It has been found that the optimum temperature 
for gas storage is highei than that used for cold stoiage 
by gas storage is meant an increase in the carbon 
dioxide concentration above 6 per cent, with a oorre 
sponding decrease in the oxygen percentage Gas 
storage at a low temperature in fact acceleiates m 
ternal breakdown , but at a temperature above about 
40° F gas storage gives better results than eoUl stoi age 
alone In addition to the internal breakdown which 
occurs at low temjieratures, appearing, however, only 
after six to ten weeks storage, theie is anothei type of 
breakdown which is hastened by higher temjieraturea 
and occurs esjiecially m imported apfdes it can be 
avoided by gathering the fruit before a certain ciitical 
stage of maturity on the tree has been reached and its 
onset is definitely delayed by cold storage 

In addition to breakdown, fiuit in store may bo at 
tacked by fungal disease the resistance of the fiiiit 
depends on a vanety of factors, such as acidity water, 
nitrogen, and potassium content, and hence on the 
locality in which the fruit is grown A low water and 
nitrogen ( ontent and a high acidity and potash content 
are associated with a high resistance , the converse is 
also true 

Another problem which has been investigated is the 
best method of bringing cold stored pioduce back to a 
normal temperature a rapid rise in air temf>eraturo 
leads to wetting of the fruit from condensation of water 
on Its surface, since its tcmperatuie only rises slowly 
Two methods of preventing wetting are available a 
slow and uniform rise in temperature or drying of the 
air during worming which may be the better depends 
on knowedge of the rate of evaporation from the 
fruit to be warraeil, a problem which requires further 
investigation under practical conditions 

Further woik has also been carried out durmg the 
year on moat and fish and their products The con 
ditioning of beef hung at a temperature of 41' F has 
been studied there is a progressive increase m tender 
ness especially noticeable in the coarser joints or m 
inferior quality carcasses, and even after 17 days the 
meat is still perfectly sweet 

It IS now well known that, to obtain meat fit for con 
sumption freezing should be rapid to avoid the forma 
tion of large ice crystals when the crystals are only 
small, on thawing the meat closely resembles fresh 
meat It has now been found that bacon can similarly 
be frozen and be edible on thawing again, but the tern 
perature necessary is considerably lower tlian that re 
quired for meat or pork For pork, - 10° C may be 
sufficient , but for mild cured bacon, - 16° C at feast 
IS necessary for rapid freezing, the freezing point of the 
bacon being several degrees below that of pork The 
practicability of freezing bacon at - 16° C and then 
storing It at - 10° C is now being examined 

Investigations of fish by products have included the 
nutntive value of fish meals and the use of fish skins as 
a substitute for isinglass It was found that seabream 
meal in the diet of pigs resulted m better growth than 
was given by the best white fish meal or blood meal 
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and stenlisocl bone flour moroovei , tbs' growth wtis 
made at a smaller expense in food than in the case of 
ordinary fish meal, a fact of considerable commercial 
importuice Simitar lesults wore obtained with rats, 
and the seabream meal also produced bettei calcifioa 
tion of the bones than white fish meal The seabream 
IS an oily fish which is not much used foi human con 
sumption Woik has also been caiiiwl out on the 
nature of the sterols in manne ammals and on the con 
stitution of squalene and cc rtain of the liighor alt oholj, 
problems which may be foimd to have a beai ing on the 
storage or use of the various pn ilucts for human 
consumption 


University and Educational Intelligence 

Cambbidok — The Council of the Senate has pro 
sented a report to the Umcersity on an offer by the 
Medical Rosearih Council to eciuip a Nutritional 
Laboratory on a site at the Field Laboratories, and 
has ret ommended that the offer be gratefullj accepted 
Lonoon — The Cniversity College Committee will 
award m June next a Bayliss Starling Memorial 
Scholarship of tht \alu 0 of about tl20 (with exeinp 
tion from tuition fees) t aiiclidates may bo graduates 
or undorgrailuatos of approved standing in sciotii e or 
in medicine Ihc Scholar will be reqvurod to follow 
a course of study approved bv the Jodrell professor of 
phvsiologj involving a training in the print iplos and 
methods of rosoai ch in pli>siology and/or hiocheinistry 
Apjilications must be submitted on or before May 15, 
to the Secretary of I mvcrsity College, I ondon (Gowei 
Street, W C 1) 

A movement has boon for some time 111 jirogrosa 
to entiow the cliair of engineering at Iniversity 
College in order to commemoiate tho great and 
enduring influence of the late Sir Alexander Kennedt 
on engineering education 1 his apjieal has met with 
a wide response nearly £19,000 lias been raised of 
the £30,000 rtquued In a letter supporting the 
appeal, the presidents of the Royal Socitty and of 
the Institutions of ( ivil, Mechanical, and Llectrical 
Engineers direct attention to Kinncdy s pioneei work 
and the need of a permanent memorial Subst nptions 
may be sent to Lord Meston tho Tieasiiror of this 
Fund, at University College 

Manchkstfb — The University has received a he 

S liest of £300 under the will of the late Miss Amv 
lenrietta Worswick In accordance with the wishes 
of tho testatrix, the bequest will be devoted to the 
investigation of the causes and treatment of rheuma 
toid arthritis A temporary fellowslup of the value 
of £160 per annum will be offered, and application 
may bo made to the Registrar before Got 16 next by 
onv person who has obtauied a medical qualification 
registrable in Great Britain 

The ITniversity council has appointed Dr D R 
Hartree, lecturer m mathematical phssics at the 
Cavendish Laboratory, to the Biycr chair of 
applied mathematics in succession to Prof E A 
Milne Dr Hartree was educated at Bedales School 
and at St John’s College, Cambridge, of which 
he was an entrance scholar He took the Mathe 
matical Inpos, Part I , in 1916, and the Natural 
Science Tripos, Part II (Physios), in 1922, his course 
^mg interrupted by the Rar With the rank of 
lieutenant, R N V R , he cained out research in 
ballistics and the calculation of high angle trajectoiies 
whilst in the Anti Aircraft Experimental Section of 
the Mumtions Inventions Department He was 
elected to a fellowship of St Jonn’s College in 1922 
anti bwame a fellow of Christ’s (College in 1928 
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Calendar of Patent Records 

March 17, 1693 — During the aeventeenth century 
there was a large number of stents granted m con 
nexion with apparatus for woricmg imder water One 
such was granted to John Stapleton on Mar 17, 1693, 
for “a new engme Boe by him contrived as to permitt 
a person inolo^ in it to walk under water, and of a 
new invented way to force air into any depth of water 
«h supply the person in the said engme therewith and 
for oontmmng a lamp burning under water , also a 
way to deaerate and purifye the air so as to make the 
same serviceable for respiration ” No further details 
of the apparatus are given 

March 17, 1768 — The art of makmg ^roelam from 
native materials wm unknown in England until 
William Cookworthy, chemist, of Bnstol, discovered 
dei>osita of the recmisito materials, kaolin and petuntse, 
111 Cornwall iind Devon Cookworthy was granted a 
patent for the manufacture on Mar 17, 1768, and 
established a factory at Plymouth, where the hrst 
china made of native clay was produced The patent 
was afterwards acquired by Richard Champion of 
Bristol, and was extended by Parliament 

March 18, 1780 — On Mar 18, 1780, there was 
granted to I^uis Rocordon, watchmaker, of London, 
the first patent for a self windmg watch The re 
windmg W8W effected by a heavily weighted but lightly 
balanced lever which was connect^ to the mam 
Burmg spindle and was given sufllcient motion to wind 
the spruig by the orduiary movements of the wearer 
Breguet, the famous i rench watchmaker, made several 
watches with a similar device, and those that exist 
to (lay are said still to work satisfactorily 

March 18, 1862 — To Thomas Dunn, of Manchester, 
belongs the honour of having hied the largest patent 
specification This was lodged in connexion with his 
patent dated Mar 18, 1862, for “ Improvements in 
the construction of bridges, roofs, houses, and other 
structures,” and comprises 30 pages of description and 
1 04 sheets of drawui^ It w as prmtetl at a total cost 
of more than £660, and formed a volume about 8 m 
thick which sold at the price of £2, 13« a copy The 
specification is very comprehensive, and includes the 
construction of bridges, readmg rooms, fioatmg forti 
fications, 8usi>ension roofs for railway stations, port 
able shoot metal buildings, churches, etc One of 
the most interesting proposals is the construction of 
elevated lattice work footbridges with spiral staircases 
which were especially design^ to enable pedestrians 
to cross the busy streets of London, several examples 
of which are illustrated m the drawings Dunn was 
a prolific inventor, twenty three patents standing to 
his name in the printed mdexes for improvements m 
maclunery of all kmds 

March 20, 1787 —The practical application of 
machinery to the shearing of cloth, a necessary process 
preparatory to prmtmg, is due to the Rev John 
Harmar, whose first patent for a cropping machine 
is dated Mar 20, 1787 In spite of a great deal of 
opposition the invention was extensively adopted, 
especially in the west of England, and was in use for 
many years 

March 23, 1869 — The syntheeis of slizann, the 
oolounng matter of the root of the madder plant and 
the first of the natural dye stuffs to be produced 
artificially, was the work of Carl Liebormann and 
Carl Grae^ of Berlin, who were granted a Prussian 
patent for five years for their mvention on Mar 23, 
1869 Commercial production of the synthetic all 
zarm was commenced the followmg year by the 
Bac^he Anilm und Sodafabrik by a process the 
English patent for which anticipatecl by one day an 
application from W H. Ferkm for an identioal prooeas 
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I Societies and Academies. 

London 

Royal Society, Mar 7 — T M Lowry and A G 
Naelni The molecular dimensions of orgamo com- 
pounds Part 1 General considerations A oom- 
parative study of the physical proMrties of benzene 
with thiophen, toluene with a metnylthiophen, ben- 
zene with cyclohexane, all pairs with similar boihng 
and freezing pomts, shows that the vapours exhibit 
regular mcrements rather than identity of properties , 
and the physical prcmerties of the liquids and solids, 
dependmg on force fields of molecules as well as on 
dimensions, show still wider differences — AG Nasini 
The molecular dimensions of oroanic oompKJunds 
Part 2 An apparatus, based on Rankme’s method, 
has been constructed for measuring the viscosity of 
vsMurs, and Sutherland’s constant and the mean 
collision area deduced for benzene and cyclohexane — 
Part 3 A further motlihcation of the apparatus is 
described, in which a zero pressure is used on the con 
densation side of the ciapillary The viscosities of 
thiophen, methylthiophen anil pyridine have been 
determined — -W A Bone and R P Frazer A photo 
graphic investigation of flame movements in carbomo 
oxide -oxygen explosions A theoretical 2CO+Oi 
mixture is exploded at atmospheric pressure under 
varying conditions, such as ‘ dryness,’ ‘ source and 
intensity of imition,’ as well as under the influence of 
superimposed ‘ shock waves ’ up to ami moludmg 
detonation The new Fraser high sjieed ])hotographic 
machine was used Progressive drying reduces flame 
velocity and hinders combustion, hut the hmdermg 
effect can be overcome by a strong electric field 
With superimposed shixik waves ’ the speed at which 
a flame starts may be raised in successive abrupt steps 
until it attains a speed approaching that of the ‘ shook 
waves themselves ’ — H S Patterson, R Whytlaw* 
Gray, and W Cawood (1) Some observations on the 
condensation of water on smoke particles Particles of 
non hygroscopic smokes readily absorb water, thus 
mcreasmg in size, if a small quantity of hvdrogen 
rhionde is present — (2) Tlie process of coagulation m 
smokes £x{>eriinental graphs, especially for systems of 
low concentration, show distinct curvature m the direc- 
tion indicated by theory Smokes which are most 
nearly homogeneous give coagulation graplis closely in 
agreement with Smoluchowski’s theory as modified 
for aerial systems The smokes stucfied are formed by 
molecular collision rather than by condensation around 
pre existing nuclei — (3) The electrified particles m 
smokes A method has been worked out for ooimting 
directly charged and uncharged particles The par- 
ticles of low temperature volatilisation smokes are 
initially almost entirely uncharged particles, but the 
proportion of charged particles rises rapicily Aro 
smokes and magnesium oxide smokes are highly 
charged from the start — (4) The structure of complex 
smoke particles Arc smokes often consist of Hggte- 
gates of great complexity, composed of mmute 
particles, while smokes produced by volatilisation at 
lower temperature have much simpler structure — 
J G Semple Cremona transformations of space of 
four dimensions by means of quodnes and the reverse 
transformations — S Goldstein On the vortex theory 
of screw propellers When the distribution of circu- 
lation along the blades of a screw propeller is such 
that, for a given thrust, the energy lost m the slip- 
stream 18 a minimum, then the flow far behmd the 
propeller is the same os if the screw surfaoe formed by 
the trailmg vortices was rigid and moved baokwaroa 
along Its axis with a constant velocity — O. W Richard- 
son and P M Davidson The spectrum of H, : 
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banda analogous to the parhehum luie spectrum 
Part 2 The data give a apeotrosoopio lomaation 
mtential of H, is 16 380 volts This compares with 
Pauli’s value 23 7 volts on the old quantum mechanics 
and with 16 26 ± 0 13 estimated from Burrau’s com 
putations on the wave mechanics using Witmen’s 
value of the heat of dissociation of H, — R C Johnson 
and R K Asundi A new band system of carbon 
monoxide Details are given of a new system corre 
spondmg to the transition 3'A’->-2'P — I Waiter and 
D R Harttee On the intensity of total scattering of 
X rays General results due to Waller tor radiation 
scattered by a many electron atom (neglectmg ‘ rela 
tivity effects ’ ) are u^ to give on approximate mrmula 
for intepsity of total (coherent and incoherent) 
scattormg of X rays — C M White Stream line flow 
through curved pipes A mathematical discussion 
indicating that for large disturbances, flow m curved 
pipes is more stable than flow m straight pipes, which 
IS m opposition to the opinion that curvature tends 
to mstabihty — H A Wilson The theory of cracking 
petroleum Calculations are based on theory of 
chemical equihbnum in mixtures of hydrocarbons 
discussed m previous papers When hqmd fraction 
18 greater than 50 per cent, calculated gasoline fraction 
IS nearly independent of temperature and pressure, 
but depends on composition of oil When all oil is 
^ust vaporised the gasoline fraction is nearly the same 
in all cases Amount of oil cracked por day m a given 
reaction chamber at given temperature and pressure 
18 inversely as gasoline fraction A Fowler The arc 
spectrum of silicon By passing an arc m nitrogen at 
atmospheric pressure, and using a vacuum spectre 
graph, the arc sjiectrum of silicon has been photo 
^aphod to about M600 Comparison with smgly 
ionised phosphorus, P II, shows the general similarity 
expectetl — S F Grace Internal friction in certain 
tidal currents — T L Ibbs and A A Hirst The 
thermal conductivity of gas mixtures — D M Newitt, 
B J Byrne, and H W Strong Equilibrium in the 
system methyl alcohol — hydrogen — carbonic oxide — 
W A Bone, F R Weston, and D A Winter Further 
expenments on the combustion of well dried carbon 
monoxide ami oxygen mixtures Part 3 — E K 
RidealandO H Wansbrough-Jones An investigation 
on the combustion of platinum — R W Ditcbburn and 
F L Arnot The ionisation of potassium vapour — 
H J Gough and H L Cox The behaviour of a smgle 
crystal of zinc subjected to alternating torsional 
stresses — F C Lea The penetration of hydrogen 
into metal cathodes and its effect upon the tensile 
properties of the metals and resistance to refloated 
stresses — W T Astbury A new integrating photo 
meter for X ray crystal reflections, etc — T H Have- 
lock The dispersion of double refraction m quartz — 
W L Bragg The determination of parameters in 
crystal structures by means of Fourier senes — W G 
Bickley Two dimensional mtential problems con 
cermng a single closed boundary — P M S Blackett 
On the design and use of a double camera for photo 
graphmg artifloial disintegration 

Linnean Society, Feb 14 — E E Edwards On the 
morphology of the larva of Dorcuu j)aralklop%pedu« L 
Apart from other characters, the larva of Doreut can 
be separated from those of other European genera of 
Lucoiudee by the form and arrangement of the 
tubercles composmg the coxae and trocnanteno stndu 
latory areas In its internal anatomy it exhibits 
i^Snities with oertam genera of Scarabseidae ITie 
nervous system is of an exceptionally pnnutive char 
aoter as m Lucamts, and does not exhibit the great 
concentration of the ganglia of the ventral nerve cord 
prevalent m larvae of the allied family Soarabaeidae — 
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A G Lowndes Vaiiatioii in Arctic freshwater Ento 
mostraca Many species of freshwater Entomostraoa 
are cosmopolitan m their distribution, and there 
appears to be no correlation between the difference 
m environments with variation shown by the separate 
npeoios — S R Bose The biology of wood rotting 
fungi Viaia’s culture medium and sterilised wood 
blocks from which the air bail been driven were 
used Sporophore formation gccurreil only in those 
cultures exposed to hght, and was usually associated 
with poor vegetative growth Wlien fruit bodies 
were formed, they usually occurreil on the upper end 
of the slant towards the glass surface This is probably 
related to moisture conditions and the check of vege 
tative growth 

Cambbidcb 

Philosophical Society, Fob 11 — T M Lowry Con 
flguration of quadrivalent at orns The evidence which 
Ie«l Werner in 1803 to assign a planar configuration to 
platinouB salts of the type [2NH. PtCl,] is sunilar to 
that advanced by Vernon for tellurium and now dis 
proved by Drew, who assigns to quadrivalent tellurium 
the same tetraheilral configiuation as to sulphur 
X ray analysis however, lias ossignod a planar con 
figuration to the anions of the tetragonal crystals of 
KJPtCl,], K,tPtCl,] and Ain,[PdCl«] — F C Mann 
Tlie stability of complex metallic salts afiy Inammo 
propane co orduiates very firmly around the 6 co 
ordination octahedron, and m consoquonco divalent 
mokel, zinc, platinum and palladium all give salts 
containing the bis triaminoprupane metallic conmlex 
t{NH, CH, CH (NH,) CH, Each 

metal has adopted the unusual (and in the case of 
divalent platmum, and pallaiiium, quite abnormal) 
CO ordmation number of 6 m order to jirovide the 
octahedron necessary for maxuimra stability of the 
completed complex salt This accounts for their un 
expected stability -F H Constable An apparatus 
for the study of gas reactions on cloctricolly heated 
films of known area Eloctrodeposition on a graphite 
foundation, from a moving electrolyte, is used to 
produce metaUic films The area is found by the 
interference method Carbon films are produced on 
graphite by the thermal decomposition of hydro 
carbons While the area of a particular i arbon film 
by the methylene blue adsorption mothoil ajijioarB to 
be 6 8 times the plane area the area from sections 
drawn to scale showing irrogularitioa greater than 
6 X 10 * cm 18 of the order of twice the ajiparent area 
C P Snow The structure of the mtnc oxide molecule 
The vibration and rotation spectrum of nitric oxide 
has been studied upon a large infra retl spectrometer 
specially designed for the analysis of bands into tine 
structure There is found to be one vibration band 

Paris 

Academy of Sciences, Feb 4 — Georges Claude 
The utilisation of the thermal energy of the lea The 
experunental plant successfully operated lewt year at 
Ougr6e is to be transferred to Cuba It is arranged 
to work on the diBerence of temporaluro between 
the temperature of the water at sea level suit! that at 
a depth of about 600 metres The tube will be two 
metres in diameter and two kilometres in length - 
T A janezewski Theorems of oscillation for dif 
ferential systems of the fourth onier — R Wavre 
The problem of the figures of equilibnum of a fluid 
heterogeneous moss — Joseph Pdris The actions of 
a viscouB fluid on an obstacle The case of the 
ellipsoid —P Noaillon Sketch of a new theory of 
the resistance of fluids — Henri Malet The propaga 
tion of light m the ether — L Mallet The ultra 
violet radiation of substances submitted to the gamma 
rays When pure bquids* such as ■water, are subnutted 
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to the gainma high frequency radiation, light is 
emitted The continuous spectrum of this light ap 
pears to be limited by the natural absorption of the 
excited Inpiid — Pierre Auger The influence of the 
level of origin of the photoelectrons on the distribution 
m space of their initial directions — A Soutane 
Remarks on the formulse representmg adsor|)tion 
isotherms A comparison of the formuGi of Freund 
lich and that of Jean Perrin — Pierre Joliboii and 
Louis Chassevent The reactions between oolloidal 
silica and Imie The reactions between silica and lime 
in solution are due to three phenomena, the coagula 
tion of the silica by the lime, the combination o? the 
lune and silica givmg a hydrated calcium silicate, 
followed by adsorption of the lime In solutions rich 
in lime this adsorption continues for months — R 
Bureau The expienmental study of the eones of 
silence in the propiagation of short [wireless] waves 
As a provisional explanation, which further data may 
cause to be modifled, it is suggested that the ionised 
layers of the upper atmosphere play the prmcipal 
jiart but in certain critical cases a very slight 
modification may decide between two different paths 
through the ionised layers — M and Mme A Chau- 
chard The influence of ischemia on the excitability 
of the cerebral cortex — Maurice Fontaine The in 
crease in the consumption of oxygen by marine 
animals under the influence of high pressures Its 
variations as a function of mtensity of compression 
— Raymond-Hamet The glucosides of Dtgthdu pur 
purea After a summary of the results obtained by 
various workers on the toxicity of commercial pre 
parations from digitalis, an account is given of the 
direct com^itu-iRon of the toxicity of c^stallised digi 
taline (Nativelle) and pure digitoxine (Cloetta) From 
experiments on 120 dogs, the physiological activity 
of these two products was found to lie identical — 
Maurice Piettre Some properties of serum albumen 
its crystallisation in the absence of any lonogenic 
element The appluation of the acetone method, 
which ])ermits the analytical separation of the pro 
teins and their preparation in the pure state, has 
solved the problem of the crystallisation of albumen, 
without any lonogenio element being present — 
Marage The choice of an ear trumpet — Georges 
Blanc, J Caminopetros, J Dumas, and A Saenz 
Experimental researches on the sensibility of the lower 
ap« to the virus of dengue Various ^ecies were 
inoculated with the blood of men suffering from 
dengue None of the animals showed any clinical 
signs of the disease and there was no rise of tempera 
ture, but their blood, which was non virulent twenty 
four hours after inoculation, became virulent between 
the fifth and eighth days The apes thus treated 
were immune for at least fifty days 
Copenhagen 

Royal Danish Agademy of Science and Letters, 
Oct 10 — Niels Bohf Quantum theory and relativity 
An exammation of the difficulties brought to light by 
the attempts at reconciliation of the quantum postu 
late with the idea of relativity seems to require a 
further revision of our fimdamental physical concepts 
as regards their application to atomic phenomena 

Nov 2 — Ejnar Hertzsprung Proper motions of 
faint stars in the Pleiades Provisional results of an 
investigation in progress Comparison of old and now 
plates of the Pleiades taken at different observatones 
mainly in order to pick out the faint phvsical members 
of the group by aid of their common proper motion — 
August Krogh The biological assay of msulm After 
mentioning the degree of punty attamable in msulm 
preparations which is ascertamable by chemical assay, 
a comparison is given of biological methods 

Nov 16 — J N Brsnstfd ^e kinetics of ethylene 
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oxides The apparent basicity of ethylene oxides is 
explained on the basu of kinetic measurements m 
aqueous solutions of various composition It has been 
possible by these measurements to verify the eon 
elusions of recent theories on reaction velocity The 
results obtamed have also some bearing upon the 
general problem of the nature of acids and bases 
Rome 

Royal National Academy of the Lincei, Nov 18 — • 
Gino Fano Birational contact transformations of 
the plane — U Cisotti Concerning two recent notes 
by M Pascal and C Ferrari — U Cisotti Hydro 
dynamic actions in the proximity of salients — A L 
Herrera Investigations on the imitation of organised 
forms with albumen and mineral acids (2) Further 
structures resembling those of unicellar organisms or 
of cellular tissues are describixl The forms obtained 
exhibit no evolution or motion , they may be stamed 
with haemotoxylm and iiieserved m glycerol -~R 
Calapso A transformation of the surface R — 
R CaccloppoU The expression of the area of a 
Hurfsuie by means of a double integral — Silvia MartU 
in Biddau Calculation of the logarithm of a matrix 
of the second order, and its application to the study 
of groiqis of one parameter contaiiung a given sub- 
stitution — V Glivenko live probable values of 
functions — E Cech Asymptotic correepondonces 
between two surfaces — E Pistolesi Further with 
regaril to the Kiitta Toukowski theorem in the case 
of the plane striji -G Viola Elliptical elements of 
the system of U Ophuichi - A Carrelli The theory 
of sensitised fluorescence A treatment is given of 
the phenomenon of sensitised fluorescence on the basis 
of undiilatory mechanits, the method followed bemg 
that by which Born elaborateil the theory of inelastic 
shock between the electron end the material atom — 
V Polara Oibbs theorem (phase rule) for heteio 
ffeneous equilibria — G Bargellini 2 6 Dichloro 
phenetidine The results of earlier experiments 
indicated that the diuhloroplienetidine prejiared by 
Jae^mr by passing hydrogen chloride through an 
atcoholio solution of p nitrosophenol is probably the 
3 8 , but possibly the 2 6 compound The latter 
has now been prepared in another wav and proves 
to be different from Jaeger’s compound, which is 
therefore 3 6 dichlorophenetidino — G Mezzadroll 
and E Vareton Influence of metallio magnesium on 
the formation of formaldehyde and sugars by the 
action of ultra violet rays on solutions of calcium 
bicarbonate The reduemg power (towards iodine 
solution) developed on exjiCHing calcium bicarbonate 
solutions to ultra violet rays attains a maximum 
after 30 minutes if open basins, or after an hour, if 
closed vessels of transparent quart4 are used , the 
yield of reducing substances is higher in the latter 
<Hse The presence of metallic magnesium in the 
solutions increases the total quantity of reducing 
substances formed, and induces the formation of 
sugars capable of reducing Fehluu’s solution and of 
giving an osazone — G Spagnol Experiments on the 
fixation of colloids causecl by chloroform If colloidal 
mercuric sulphide is mject^ mto the auricular vein 
of a rabbit and a wad of cotton wool soaked m 
chloroform is simultaneously applied for 16 seconds 
to the amnial's side, a shar}) black stain of the sulphide 
IS found in the subcutaneous connective tissue under 
the chloroformed spot when the rabbit is killed — 
after 2 hours or 8 dwvs Similar fixation of Trvpan 
blue 18 observed — A Desio Presence of the miocene 
in Sirtica — G Brunelli The epoch of reproduction 
of Ddphxnut — M Tirelli Studies on the physiology 
of inseots (nervous system) — A Barchlesi Histo- 
phynologioal investigations on the influence of varia- 
tions of temperature m oertam organs of heterotherms 
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The National Museums at South 
Kensington 

W E dealt last week with the position of the 
Natural History Museum at South Ken 
smgton m relation to the Trustees of the Bntish 
Museum at Bloomsbury, of which it is a branch 
There are eventually to be three m use urns at 
South Kensington, and it seems to be desirable 
that these should be under a single authority 
interested m the advancement of natural know 
ledge and its utibsation for the good of the nation 
The Interim Report of the Royal Commission on 
National Museums and Galleries leaves open the 
whole question of the governance of the national 
collections, both of museums and of public galleries 
The internal control of such institutions and their 
staffs by diroctors h clearly a desirable arrangement, 
but their interrelationshipe, pohey, and develop- 
ment are as certamly matters of public concern 
The director is responsible to a Minister, where 
national funds are concerned, but there is usually 
some body between, either in a govemmg or in an 
advisory capacity The collections include countless 
gifts and bequests to the nation, and the nation is 
the trustee for these Each gift entails annual ex- 
penditure, be it book, picture, machine, or animal, 
and staffs have to be luamtamed to care for them , 
and to see that they are available for the study of 
experts and for the education and mtellectual 
amusements of the public Catalogues have to 
be printed, and special exhibitions arranged, and 
these do not usually pay for themselves In addi 
tion, certam institutions are so clearly connected 
with mdustry and commerce, on which the country 
and empire so closely live, that aimual expenditure 
IS requisite for additions and for the study of these 
The Museum of Practical Geology is the central 
institution concerned with the mmeral wealth of 
Great Britam and with the nature of the land on 
which we live and build, and off which we have 
to obtain our water By its staff it conducts the 
Geological Survey m the field, and its Museum is 
open to the pubho for roferenee and advice The 
practical application of science to engineenng, 
mining, manufactunng of every sort, and to building 
construction is the charge of the Science Museum, 
and its exhibits are judiciously designed to help 
these The British Museum of Natural History is, 
on one hand, of great mtellectual value, while on 
the other, it deals with raw ammal products both 
for fotxi and mdustry It is a central reference 
station for economic biologists and is deeply con 
oemed with the insect and other ammal pests which 
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attack plants and animals It also has its plant 
department, while the practical institution for plant 
products IS furnished by the Royal botanic Gardens 
at Kew 

These institutions have one characteristic m com 
mon, namely, that they are connected with one class 
of mankind whose sole aim is the increase of natural 
know ledge, and with a second larger class whose 
biismess it is to apply that knowledge to the de 
velopment of the world In a word, they are 
scientific, and their directorates and staff belong 
to a group of mon who are accustomed to act to 
gether in mixed societies in particular m the Royal 
Society, and m universities The secret of their 
successful CO operation lies in their common basic 
training in respect to natural phenomena, this 
resulting in a peculiarly impersonal mode of examin 
mg any problem presented to them Year by 
year they become less separable, siiiti most natural 
phenomena entail knowledge of two or more 
' sciences,’ and research year by vear is shifting 
to border lines The relation of these Museums 
to one another and to the State deserves careful 
consideration, for it is obvious that they must 
continue to grow and progress pan 'paam w ith the 
eyolution of the country and of the Empire They 
can no longer be considered as apart from national 
prosperity , for they are factors directed to assuring 
that prosperity, and the cost of their upkeep is a 
tnflmg premium Ideally, they must be in contact 
with the highest mmda in their sciences and with 
the most interested industrialists 

The position of these four foundations is that 
they report to and are under the financial control 
of four different Departments of State The 
Royal Botanic Gardens, Kew, are mcluded m the 
parliamentary vote of the Ministry of Agnculture 
and Fisheries, and there is no ‘ govemmg body ’ 
other than the Minister They are not to be re 
garded as primarily connected with British agn 
culture and horticulture, for which other institutions 
speciahse, but with the morease of the basal 
practical knowledge of plant growth Their staff 
18 largely concerned with economic interests and 
research that are impenal in character Indeed, 
Kew 18 a central bureau in all such matters for all 
the dominions The herbarium is largely built 
up of the type collections of colonies and is essential 
for reference in such work Distmguished and 
wise directors have succeeded each other for so 
long that the director is as nearly independent as 
any Government servant can be As plant pro 
ducts have to be grown with an understood relation 
ship to their method of treatment or manufacture — 
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the busmess of the Science Museum — there is a 
shght overlapping, but this is not altogether a 
disadvantage We think, therefore, that Kew 
may be left mdepenilent of the scheme we have 
in mind for the Natural History, Science, and 
Geological Museums 

These three museums are to bo topographically 
connected with each other m the same block at 
South Kensington, since the Geological Museum is 
to be rt'moved to a site there in close communica- 
tion with the other two At present it is under the 
Department of Scientific and Industnal Research, 
which also has control of tlio National Physical 
Laboratory, as well as of numerous research boards 
connected with industry A committee of the 
Privy Gouncil, representing many State Depart 
ments and all political parties, constitutes this 
Department under the Lord President and it is 
asHiHteil by an Advisory Council, the members of 
which clearly are pnncipally concerned with its 
activities in fields other than geology The de 
tailed supervision of the work is m the hands of 
a competent committee of the Department The 
siKcimens displayed in this Museum are similar 
to those shown m the Natural History Museum, 
but they are arranged differently, as indeed is 
essential The palajontological workers are exjiertrf 
of the same order, and clearly the freest possible 
interchange and the closest relationship between 
these Museums is likely to be to the advantage of 
both The mmeralogical collection of the Natural 
History Museum might be developed to illustrate 
more clearly the study of rocks, while it is surely 
the function of the Science Museum to elucidate 
physical geology 

The Science Museum was a most mterestmg 
experiment, which after a chequered existence for 
half a century, seems to be likely to have a brilliant 
future in respect both to pure science and to in 
dustry It has a close connexion with the products 
of art, but clearly its fundamental relationship is 
in respect to the utilisation of the raw products, 
with which its neighbours are concerned The 
Royal Commission is clearly m agreement, since 
it has suggested a grant for a conference hall for 
discussions between mdustry and science, while it 
18 pointed out that a common lecture theatre 
18 an important need Here the Museum is under 
the Minister of Education, whose main interest 
obviously must be elsewhere and whose appoint 
ment must have been largely political l^ere is 
an Advisory Council of technical and scientific men, 
it IS true, but the members of such purdy ad 
vtsory bodies can scarcely be expected to display 
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that personal responsibility, the sense of which to 
a large degree ensures impartiality 

The present seems the favourable moment for 
the consideration of these national museums as 
an organic whole Wo have in being a Royal 
Commission, the Interim Report of v^hich shows a 
rare appreciation of the educational and industrial 
scope of these institutions, together with a fearless 
handling of the financial problems related to the 
guardianship of the pubhc purse We believe 
that that essential to all governance, cheerful 
consent of the governed, would bo found to exist 
were the Commission to propose a scheme which 
would bring the three scientific museums at South 
Kensmgton under one svstim of control Thus 
most easily can uniformity iii rate of pay and in 
promotion m relationship to other scientific posts 
111 the tountrv be obtained The extraordinarily 
rapid changes in both science and inclustrv neces 
sitate the gov ernanco by experts from all sides in the 
closest relationship to one another, and they must 
be led to feel thiir personal responsibility Such 
a result can scarcely lie brought about by handing 
these museums to an overworked Government 
department, controlled ntcessanly by experts m 
one direction 'I'he whole country, not one city, 
pays for these institutions, and their pohey and 
development must be in the direction of national 
and imperial interests, the concern of many di 
partments 

Our system demands a relationship to one 
Miiustor, and, failing the direct interest of the 
Prime Minister, which it is too much to expect, the 
connexion is perhaps closest with the Ixird Pre 
sideut of the Council, who is selected for his wisdom 
in affairs and for his wide sympathy with every 
phase of national development Under this 
Minister there would have to be the govemmg 
body, with access to him, and with full power to 
report to him, and in practice to settle the policies 
of the museums so far as funds allow It would 
act through committees for each institution, with 
perhaps a single annual meeting of the whole body 
Only advantage can result from the freest discussion 
of poLcy between experts m science and mdustry — 
and unquestionably the greater and more practical 
men of science, as the directors of these museums 
must be, are happy in the discussion and justification 
of their views and desires for the advancement 
of knowledge The success of such an authority 
depends on the intelligence and disinterestedness of 
its members, qualities well displayed by the Royal 
Commission, which can examine many precedents 
and will, we trust, make specific recommendatiops 
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Greenland under Danish Rule 

Oreerdand Published by the Commission for the 
Direction of the Geological and Geographical 
Investigations in Greenland Editors Prof M 
Vahl, Vice Admiral G C Amdnip, Dr L Bob6, 
Prof Ad S Jensen Vol 1 The Discovery of 
Oreenland, Exploration and Nature of the ('ountry 
Pp vii + 575 (London Oxford University 
Press , Cojienhagon C A Reitzel, 1928 ) 40« 
net i vols ,1009 net 

H ans EGEDK landed in Greenland in 1721 
for three centuries the Norse colonies had 
been lost , and Lgede’s lancbng was therefore 
the beginning of a new era of Scandinavian over 
loidship Tile iiHssionary himself wrob a descrip 
tion of the countrv and its native inhabitants, 
published in Danish in 1741, and translateil into 
English four years later 'i'here have been other 
general aecounts, but the latest and perhaps the 
best known is Dr Rinks Danish Greenland,” 
which appeared m 1877 Early in the following 
year the Danish Govemmeiit authorised the foripa 
tion of a Commission for the Direction of the 
Geological and Geograjihical Investigations in 
Greenland publications under the title ‘ Medde 
lelser om Grbnland ” began in 1879, and there arc 
now no loss than seventy volumes of this well 
known senes In more recent years, therefore, the 
position has been that those wishing to obtain 
first hand and up to date information could only do 
so by soarchuig through the seventy volumes of the 
“ Meddelelser ” The w ork under review is defimtely 
meant to remove this diflicultv Essentially it is 
a summary and co ordination of the fifty years’ 
research contained in the “ Meddeklsor ” It is 
hoped to complete it m three volumes in 1929 the 
present deals with the discovery, exploration, and 
general nature of the country , the second with 
the past and present pojiulation , and the third 
with the colonisation and history 

Primarily the book is intended for officials and 
travellers in the country itself As a work of 
reference it will be quite indispensable Apart from 
this it 18 exceedmgly well written, and abundantly 
Ulustrated with photographs and maiw , few 
oountnos are so fortunate , it is not too much to 
say that this is a book to be recommended not only 
to those closely interested m Greenland, but also 
to those with slighter interests but appreciation 
of geographical hterature well written and well 
produced Its nature is general rather than 
detailed In this connexion it should be noted that 
I minute details, distnct by distnct, were pubhshed 
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in 1921 in Danish, under the title “CMnland 
1 Tohundredaaret for Hans Ggedes Landing,’* 
two volumes and atlas The completion first 
of the Danish work and now of its English com- 
plement will thus roimd off the intention of 
the Danish Administration, which, by undertak 
mg these two publications, desired to mark in 
the most suitable way the bicentenary of Danish 
rule 

The compilers of the present volume are for the 
most part well known geographers, geologists, and 
biologists To each has been assigned a particular 
division, either a physiographical account of one of 
the coasts, or articles on the flora, on the geology, 
and so on To some of the latter articles the 
position of Greenland, as a bridge between Europe 
and Amenca, gives important significance For 
example. Prof Ostenfeld traces the origin of the 
different flouonng plants, and finds that about one 
fifth are European, whilst the remamder (316 
species) must be supposed to be of American origin, 
or for the smaller part to have survived the maxi 
mum of the Glacial Penod m Greenland He 
strongly favours the survival of the hardiest species 
throughout the maximum glaciation, and as ovi 
dence points to the present condition on certain 
of the nunataks 

In recent years the mterest of geologists has 
been directed to the need of fuller knowledge of 
the stratigraphy and tectonics of Greenland, and 
this to English readers will give more than usual 
interest to the articles by Prof Bbggild on the 
geology of the country as a whole and by Dr Lauge 
Koch on the physiography of the northern part 
In Dr Koch’s article will be found an account of 
the Caledonian folds of the extreme north west , 
from North Greenland these folds are marked as 
passmg into Ellesmere Land, and their ultimate 
fate IS therefore a problem for Canadian geologists 
The folding is regarded as the contmuation of our 
own Caledonian chaui via Norway and Spitsbergen, 
a conclusion which most will accept, though it 
should be noted that, while the North Greenland 
folds are well authenticated by fossil evidence, such 
can scarcely bo claimed as fully proved as yet in the 
Spitsbergen (Hecla Hook) portion of the cham 
The further problem of the relationship of Koch’s 
Caledoman Cham with the great thickness of dis- 
turbed Lower Palaxizic rocks in East Greenland, 
which according to Prof BOggild run for nearly 
300 miles from Queen Louise’s Land to Davy Sound, 
has yet to be settled Here also there would 
appear to be Caledoman folds, and so disposed that 
their relationship to the Scottish North-west High- 
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lands may be d oonaiderablB uoportaDoe to the 
geological history of Britain 

It would perhaps be invidious to select special 
articles without stressing the exceptional value of 
the book as a whole one is tempted, however, to 
refer to Dr Birket Smith’s most able and mteresting 
account of West Greenland physiography The 
article may be cited as typical of the extreme care 
and judgment shown by all the contributors , rash 
conclusions and theones are almost entirely absent, 
and the body of the work is essentially a collection 
and marshalhng into proper order of the data of 
scientific observation By itself alone this first 
volume 18 evidence of the foresight and wisdom of 
the Danish Admuustration m Greenland, and, when 
complete, the work should constitute a most im 
pressive proof of the dismterestedness of Danish 
rule during the last two hundred years 

J M WORDIK 


Cohesion, Viscosity, and Lubrication 

(1) Cohesion and r doled Problems a General 
Discusaion held by the Faraday Society, November 
1927 Pp 49 180 + 5 plates (London The 
Faraday Society, 1928 ) 10« 6d net 

(2) Studies in Molecvlar Force By Dr Herbert 
Chatley (Griffin’s Scientific Text Books ) Pp 
XI + 118 (London Charles Gnffin and Co, 
Ltd , 1928 ) Is Qd not 

(3) The Viscosity of Liquids By Emil Hatschek 
(International Text Books of Exact Science ) 
Pp xii + 239 (London G Bell and Sons, 
Ltd , 1928 ) 158 net 

(4) The Theory of Film Lidmcaiion By R 0 
Boswall Pp XI + 280 (London, New York 
and Toronto Longmans, Green and Co , Ltd , 
1928) 128 Gd net 

N O property of matter is more obvious, or of 
more continual importance, than cohesional 
force These four volumes deal with many aspects 
of its study, and of the practical application of our 
knowledge 

(1) The Faraday Society “ Discussion ” presents 
fifteen papers, about half of which deal wholly or 
partially with the question of why matter m bulk 
breaks under a stress many times less than would 
be expected, from what is known about the force 
of attraction between molecules There is general 
agreement that one of the causes of this weakness 
18 the ease with which crystal planes can shp along 
adjacent planes, so that crystalline substances 
slide apart instead of resisting a direct pull up to 
the hmit of strength of the molecular adhesions 
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Whether surface cracks seriously dimmish the 
strength is a question which receives much atten 
tion, but although at first sight there seems to be 
some evidence m favour of this view, it does not 
seem oertam that the effects sometimes attnbuted 
to these cracks are not due to sbp planes The 
plasticity of wet crystals of rooksalt remauis an 
mtnguing mystery , two papers on fatigue and 
hysteresis m metals leave one with a sense of the 
importance of mcipient cracks and localities of 
sbp, as well as of the great complication of the 
problem 

Lennard-Jones and Miss Dent contribute another 
valuable paper on the macroscopic properties of 
crystals with a completely ionised lattice, calculat- 
mg these from the electrostatic forces between the 
ions this type of work will surely become of in- 
creasmg importance At present not much can 
be done except with the fully ionised lattices, 
where the interatomic forces are the simplest 
possible, but two short papers (Taylor, Bawhns) 
foreshadow avenues of future mvestigation These 
papers represent the limit to which wo can now 
go m deducing the properties of matter in bulk 
from those of mdividual atoms Richards gives 
an abstract of his work on internal pressures, a 
oonoeption which has the advantage of dealing 
just as readily with the effects of molecular motion 
as with the forces between molecules, but the dis- 
advantage of bemg in all points decidedly remote 
from molecular theory 

Other papers include a quahtative deduction 
of the relative strengths of the adhesions round 
oigamc molecules, from observations on surface 
films (Adam) , observations on soldered surfaces 
(Crow), and on a change in dielectrio constant on 
sohdifioation (Errera) The discussion is not, of 
course, a comprehensive treatise, but deserves 
close attention, especially by metallurgists and 
engineers 

(2) Dr Chatley’s httlo volume contains notes 
on a variety of subjects, ranging from the internal 
structure of the atom to surface tension, viscosity, 
lubrication, etc It is scarcely thorough or accurate 
enough for the serious student, and seems un- 
likely to attract the general reader, on account 
of the amount of calculation introduced into the 
text 

(3) Mr Hatsebek deserves very hearty thanks 
for his excellent and readable survey of visoosity 
m hquids The book is a model of what a mono- 
graph should be the histonoal, mathematical, 
and experimental portions are thorough , a great 
mass of experimental results is admirably mqr 
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shalled so as to show the bearings on other sub- 
jects , teohmcal ‘ viscometers ’ have their failings 
Bucoinctly described, and a comparison of their 
performance with that of instruments really 
measunng viscosity is given as far as possible If 
all writers of scientific books did their work so 
conscientiously as Mr Hatschek has here, students 
of all classes would have a much easier task than 
now faces them 

(4) Mr Bob wail’s treatise deals with the com 
plete, thick film of lubncant used, wherever 
possible, to separate the moving parts of machinery 
It contains a full mathematical treatment of the 
hydrodynamics of films of lubncant, with very 
detailed applications to many types of hearings, 
including journal beanngs and the new thrust 
boanngs with tilting sectors the effects of the 
motions of the metal parts are fully considered 
The chemical properties of lubneants, although 
important in determining the adhesion of the oil 
films to the metal surfaces, and bonce m making 
it easy or difficult to mamtain a complete film, 
receive scarcely any attention, but are evidently 
considered outside the authors province The 
book should be very useful to engineers with good 
mathematical equipment, engaged on the design 
of bearings N K Adam 


Non-Eudidean Geometry 

(1) VorUaungen ttber mcht euldtdiache Oeometne 

Von Fehx Klein Fur den Druck neu bearbeitet 
von W Rosemenn (Die Grundlehren der 
mathematiBchon Wissenschaften in Einzeldar- 
stelluiigen mit besonderer Bonicksichtigung der 
Anwondungsgebiete, herausgegeben von R 
Courant, Band 20) Pp xu+320 (Berhn 
Juhus Springer, 1928 ) 18 gold marks 

(2) Legona aur la giomitne dea eapacea de Rtermnn 
Par Prof E Cartan (Cahiers scientifiques, 
pubhds sous la direction de Gaston Juba, Fasci- 
cule 2 ) Pp VI +273 (Paris Gauthier Villars 
et Cie, 1928 ) 00 francs 

T he two books under notice together eon 
stitUte an excellent introduction to non 
Euchdean geometry ui all its aspects The lectures 
of F Klem now appear in prmt for the first time 
under the editorship of W Rosemann, though a 
hthographed edition was published so long as 
thirty BIX years ago The present edition has been 
considerably changed as the result of prolonged 
consultation between the present editor and the 
distinguished author shortly before the death of 
the latter. 

ul 
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In Its present guise, Klem’s book is divided into 
three parts, the first of which constitutes an ex> 
cellent introduction to projective geometry m 
three chapters The first two of these, on funda 
mental notions of projective geometry and on 
forms of the second degree, are new , the third, on 
collmeations or projective transformations, was 
already included m the hthographed edition The 
second part deals with projective metric in six 
chapters, the last three being concerned more 
particularly with non Euchdean geometry These 
two jiarte together constitute four-fifths of the book, 
but there is a short thuxl part m which the rela- 
tions between non Euclidean geometry and other 
branches of mathematics are considered very 
bnefly, with references to Biemanman spaces and 
to the restricted theory of relativity The general 
treatment is elementary, mainly algebraical, with 
scarcely any reference to differential geometry, 
and 18 admirably clear and profusely illustrated 
by diagrams, designed to assist the appeal to in 
tuition 

(2) The second book, by E Cartan, the author 
of a well known book on integral mvariants, is 
based on lectures dehvored during 1925-26 at the 
University of Paris It deals with the geometry of 
Riemanman spaces almost entirely bv the methods 
of tensor analysis and of differential geometry, and 
m this respect forms a welcome complement to 
Klein’s more elementary book The treatment is 
based on the methods of Riemann and Chnstoffel, 
though the more recent work of Levi Civith and 
others is fully considered 

The first five chapters are to a oertam extent 
introductory, dealing with such topics as vector 
and tensor analysis, curvilinear co ordinates in 
Euclidean geometry, Riemann spaces which are 
locally Euchdean, Euchdean spaces tangent to and 
osculating Riemann spaces and geodesic curves 
and surfaces The results obtained are apphod in 
the sixth chapter to non Euclidean spaces The 
seventh and eighth chapters deal with Riomannian 
and vectorial curvature, and the Itwt is on normal 
co ordinates and their apphcations 

This book 18 much more analytical than Klem’s, 
but, oonsidenng the diflicult nature of the subject 
matter, it is very clearly written and oommondably 
free from misprints The two books m their 
several aspects can be highly recommended to 
those who wish to become acquamted with recent 
developments in general geometry and to fit them 
selves for an intelligent comprehension of the 
geometneal basis of the general theory of rela- 
tivity 

No 3099, VoL 123J 


Biology for All 

The, Science of Life By H G Wells, Julian 
Huxley and G P Wells To be completed m 
about 30 fortmghtly Parts Part 1 Pp 32 
(London The Amalgamated Press, Ltd , 1029 ) 
Is M each Part 

NEW educational venture of great attractive- 
ness 16 “ The Science of Life,” an exposition 
of biology, by Mr H G Wells, Prof Julian Huxley, 
and Mr G P Wells, a young physiologist, son of 
the seiuor author The work aims at doing for 
biological science what Mr H G Wells did for 
history in his famous *‘ Outlme,” givmg to the un- 
learned a vivid presentation of the essential data 
It 18 to try to be “ clear, complete, and correct ” , 
and if the triumvirate cannot do this, who can 1 
There is wisdom m having three authors (tres 
faciunt collegium) , for there is always the possi 
bihty of a majority when opimons differ 

We cannot read Part 1 of this serial without 
envying those who are coming to biology m these 
days , for the presentation is so picturesque and 
gripping Academic formahties have been thrown 
off without jettisonmg accuracy, and everythmg 
IS discussed in its bearing on everyday life The 
increased availability of science promises well for 
the future, for it is one of the most hopeful lines of 
human progress that we should become more and 
more able to utihse our hentage of well established 
knowledge 

If we wore asked what every young student 
should know when beginning his voyage of life 
after schooldays, we should ansi^or — (1) the most 
significant steps m the history of the human race , 
(2) how to find his way aboutin the world of Nature , 
and (3) the laws of health and happiness We are 
not tbmkmg at present of bram stretching disci- 
plmes like mathematics, or of character formmg 
influences like poesy, but of sheer knowledge We 
can SCO that this “ Science of Life ” is gomg to help 
powerfully towards an understanding of animate 
Nature on one hand, and towards an understanding 
of the conditions of health and happiness on the 
other We wish it the success it deserves 
The present part begins with the nature of life, 
a difficult problem to start with But it Is treated 
very concretely and with an interesting histonoal 
background In any event the reader feels that 
if this 18 biology, he wishes some more Then the 
story turns to the everyday life of the body — 
mouse and in man , and when this can be made 
vividly mteresting, as here, we cannot have too 
much of it It 18 tragic to think of the vast 
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numbOT of young people who leave school without 
any understanding of their bodily functions Such 
Ignorance may have been bliss, though we doubt it, 
long ago, when all the ways of living were more 
natural, but to day it often means disaster We 
do not wish to suggest that the new book is par- 
ticularly designed for young people — though they 
will welcome it — for it appeals to all who wish 
more science for more life In spite of all the ex- 
positors, it has to be confessed that a large proper 
tion of the population romam in the Dark Ages as 
regards the workmg of their bodies 

There are very effective and mterestmg illustra 
tlons, and the frontispiece shows a crowd of 
skeletons receding mto the distance before the 
light of microscopy and biochemistry This we 
take to mean that necrology will be recessive and 
biology dominant throughout this book We trust 
that tins will be so, but it has been our sad expen 
enoe that the skeleton shows great persistence m its 
efforts to sneak back to the feast But all success 
to the triumvirate I 


Our Bookshelf 

Bnhah ChemtcaU, Ihetr Manufaclurera and Uses 
being the Offirud Directory of the Aaaociation of 
British Chemical Manufacturers {Incorporated ) , 
containing a FuU Inst of Members, with a Classi 
fled List of British Chemicals and a Note of their 
Applications Pp 330 (London Ernest Benn, 
LUi , 1929 ) 10« U net 

Saijssmanship, so far as it is regarded as a scientiflo 
art — one had almost been betrayed into writing 
‘ artful science ’ — has of late been the subject of 
some discussion and doubtless of some new re 
solves To ]udge by the general agreement with 
which certain observations recently made by 
H B H the Pnnee of Wales have bwn received, 
salesmanship m the modem sense of the term is 
not one of the strong pomts of British commercial 
organisation, at least so far as markets overseas 
are concerned All the more credit and pubhcity 
should be mven to the foresight of those manu 
faoturers who have gone some way towards antici- 
patmg at least one cnticism — ^that deplonng the 
tack of adequate presentation to possible pur- 
chasers of information in their own lan^ages 
Replacing the 1927 issue, a new edition of "British 
Chemicals, their Manufacturers and Uses," the 
official directory of the Association of British 
Chemical Manufacturers, Incorporated, has now 
been published The new volume, fully revised, 
is modelled on the lines of the last edition, and it 
18 intended to bring the book up to date every 
second year The Association is not itself a 
trading concern, but exists to promote and faoihtate 
business relations between manufacturing and 
chemical firms and purchasers all over the world. 
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and to encourage legitimate international trade 
conditions 

The directory — a sturdily bound volume — is 
prmted (in part sectionally, in part collaterally) 
in English, French, Spanish, Italian, Portuguese, 
and German , oven the title page and mtroductory 
information appear in sextupheate A directory 
of members of the “ABCM” and of affiliated 
associations is followed by a classified list of pro- 
ducts, their uses, and the names of British manu- 
facturera There is also a Iwt of proprietary and 
trade names, the corresjioiidmg chemical synonyms 
or descriptions, and again the names of manu- 
facturers There is, for example, no longer any 
need for perplexity regarding the nature or origin 
of abralac, acrosyl, adalin, or even of westrosol, 
yamite, or zinc formosul Smee the list of pro- 
ducts IS arranged in the alphabetical order of the 
English names, supplementary indexes m the 
other languages are provided The reviewer 
understands that although the volume is offered 
for pubbo sale bv the publishers, Messrs Ernest 
Benn, Ltd , the Association, the address of which 
18 169 Piccadilly, Loniion, W 1, will nevertheless 
send a complimentary copy to any appheant who 
IS actually concerned with work in pure or applied 
chemistry A A E 

The Origins and the Growth of Chemical Science By 

J E Marsh Pp x + 161 +10 plates (London 

John Murray, 1929 ) 6« net 
Mr Marsh endeavours to show that chemistry 
has advanced, not through haphazard ex^xinmente 
and discoveries, but by a gradual development of 
accepted knowledge with the appbcation of logical 
reasoning to explain estabbshod facts Thus, w hen 
Boyle found that mercury calx was re converted 
mto the metal by heatmg alone, he was unable to 
explaui the fact When the plienomenon was re- 
discovered a century later, science was ready for it 
Joseph Black had observed the fixation of a gas m 
carbonates and the genius of Lavoisier enabled him 
to establish and explam the fixation of another gas 
m calxes 

In tracing the growth of chemical science, the 
author has discarded the practice imtiated by Kopp 
of dividing the development mto epochs, smee he 
considers this allows the dommant views of the 
time to obscure many important tendencies He 
instances the phlogiston epoch, which Kopp dates 
from 1660 to 1775 The discoveries of Boyle and 
Black are thus made to fall withm the same period, 
yet Boyle never heard of the theory, which was 
only promulgated m 1702 and, moreover, did not 
come into prommenoe until Lavoisier began to 
attack it m 1776 

The book opens with an account of the early 
viewB on the phenomena associated with fire, a 
study of which led to many important observations 
This section, and those dealing with alchemy, the 
fixation of gases, and some of the later ones cursorily 
traemg the thoones of stnioture, are well written 
In dealing with the philosopher’s stone, Mr Marsh 
has, however, accepted the doubtful view that 
Talbot and Kelley are the same person 
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The section devoted to the discovery of the 
elements, which follows an account of MendeUeff s 
periodic law and other eeneraluaticms ipider the 
title “ Atoms and Ions, ’"is perhaps not so us^ul 
as it might have been Here the references to the 
literature are quoted m a oonfusmg manner 
Frequently the year, volume, or page (sometimes 
two) are omitted, and German titles are ocoasimially 
misspelt {eg PoggendorS’s Annakn der Phyatk), 
and the reference (p 144) for ‘ the octet theory of 
valency ’ (Abegg ZeJt An Org Chem , 39 , 330) will 
irritate those ^o desire to consult the ongmal 
In spite of this minor defect, the book presents 
a useful survey of the origins and develi^ment of 
chemical science J G F Dbucb 


Introductwn d I’dtude de la physique thdonque Par 
Prof Ren6 Fortrat Fascicule 6 Micanxque 
statiatique Pp ii + lOO (Pans J Hermann, 
1927 ) 10 francs 


It is always rather difficult to estimate the value of 
one detached section of a larger work, for the scale 
and plan of the whole work can only be guessed 
This difficulty is particularly noticeable m attempt 
mg to review on its own merits this section of Prof 
Fortrat’s work entitled “ Statistical Mechanics ” 
To wnte a successful fairly elementary account of 
statistical mechanics in a hundred small pages is a 
task requiring great dehcacy of judgment in select 
mg material On such questions of taste one need 
not ask for complete agreement, but the reviewer is 
forced to admit that be finds the author’s judgment 
poor In the first place, the last forty pages of tho 
took are devoted to two chapters on tlie older 
quantum theory of the atom, too slight to be of 
much value m themselves and entuoTy irrelevant 
to the professed subject matter They contam, 
moidentally, statements about the discrepancy be 
tween the magnetons of Bohr and of Weiss which 
might lead an unwary reader to suppose, contrary 
to the facts, that there is a real difficulty and that 
the Weiss magnetism is still of some theoretical 
importance 

jhie remauung relevant sixty pages are rather 
good and rather unusual The subject is troate<l 
from tho conventional probabihty point of view, 
but the ideas and computations of the theory of 
probability are present^ m detail and well ulus 
trated m a way which owes much to Langovin 
The apphcations of the theory have the pleasmg 
and unusual feature of bemg mainly to magnetic 

K ’ aomena There are goM short accounts of 
gevin’s theory of paramagnetism and Weiss’s 
theory of ferromagnetism If the rest of the book 
were of the same standard, it could be warmly 
praised R H F 


The Mechanics of Rowing By W B Coventry 
Pp viu + 70 (London E and F N Spon, 
Ltd , New York Spon and Chamberlam, 
1928 ) 4« 6d net 

This is an interesting addition to the hterature of 
rowmg, and the wx>» is soundly based on New- 
toman mechanics The terms used are carefully 


No 3099, VoL. 123] 


explained, as is also the fundamental ^blem ci 
oonneoting the equation of motion of the blade of 
the oar with the equation of motion of the boat 
^e variable nature of the effective propellmg force 
is dealt with by the introduction of a constant 
‘ mean effort ’ operating from the catch to the 
finish of a stroke 

In the application of the theory to defimte 
examples, it is rightly recognised that, in the last 
resort, the solution depends on the ‘ personal 
equation ’ of the oarsman Discussion of such 
subjeots as the length of the stroke, the shding 
seat, the weight of the crew and of the coxswain, 
indicates tho practical mterest m the racing ‘ eight ’ 
round which the book centres The effect of the 
density of the water is dealt with, and perhaps 
reference might have been made to Thomson’s 
theorem and its application to the hydrodynamioal 
problem of rowing a boat m shallow or deep water 
The book ooncluties with emphasis on stamma and 
quickness as more valuable assets than big muscles 
H D A 

Eulychtts or the Future of the Pulpit By Wini- 
fred Holtby (To day and To morrow Senes ) 
Pp 142 (London Kegan Paul and , Ltd , 
New York E P Dutton and Co , 1928 ) 
2s Gd not 

Miss Holtby’s clever book, which reminds one 
occasionally of Oscar Wilde, is well inorth reading 
Students of science are perhaps not much interested 
m the future of the pulpit, and may agree with 
Anthony, the young mtolleotual, that “ the pulpit 
has no future because rehgion has no future ” 
But the book does, among other things, present 
an accurate picture of a certam type of vulgar 
sentimentahty which pervades largo sections oF a 
modem community Men of science for the most 
part are quite unaware of its existence, smoe their 
work only brm^ them mto touch with mtelligent 
people In this dialogue, Eutychus is the ex- 
ponent of popular religious notions, the devotee 
of what we may call ‘ Abide with me ’ religion, vith 
its cmema mentality and vulgar emotionalism 
Moreover, Eutychus feels that he holds all the 
cards “ Whatever the sermon is to be you may 
be sure that it depends upon just how much I and 
my friends can stand you’ve got to pay atten- 
tion to what we stand for,” says ho No wonder 
that Fdnelon, the exponent of Catfaobc orthodoxy 
m this dialogue, sums up the situation by saymg, 
“ It IS the uffiuence of Eutychus which alarms me 
most” J C H 

A First Book of Experimental Science By W A 
Whitton (First Books of Science Senes ) Re- 
vised and enlarged edition Pp vu + 194 (Lon- 
don Macmillan and Cki , Ltd , 1928 ) 2s 6d 
A WHLCOMB will be mven to this enlarged edition 
of a school book which has already proved its 
worth As to standard, it suits candidates for the 
junior local exammations , and as to scope, it deals 
with hydrostatics, mechanics, heat, and a httle 
chemistry 
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Letters to the Editor. 

[Tht Editor dou not hold htmtelf ruponstble for 
ojnnwM oapnaaod by Mb oorrttpondentt NtUhor 
oan he undsrtake to return, nor to eorretpond wtth 
the vntere of, rez/ected manuBonpte intended for this 
or any other part of Natubb No notice ta taken 
of anonymous oommuntccUxona ] 

The Equivalent Helfthte of the Atmoapherlc 
lonleed ReSlone In England and America 
It was recorded in Natcbk of Sept 3, 1927, that, 
in expenraents carried out for the Radio Research 
Board of the Department of Soientifio and Industrial 
Research, evidence had been obtained of the existence 
of at least two ionised regions m the upper atmosphere 
This evidence was dwived, m the first instance, from 
observations made at mght psing wireless waves of 
medium length as the atmospheric exploring agency, 
but, more recently, the use of short waves has made 
It possible to carry out similar experiments during 
the daylight hours The results of these experiments 
confirm the earher conclusion as to the existence of 
the two ionised remons while the use of short waves, 
as was anUoipated, markedly lengthens the period 
during the twenty four hours when the lower region 
18 penetrable and the upper region accessible Using 
a wave length of just under 100 metres, it is found that 
even about ini<i day the lower region is penetrable on 
some days On other days it is found that due to the 
mhomogoneity of the lower region, waves of this length 
are reflefted by it one moment and a short time 
later get through This is illustrated by a typical 
senes of observations made at King’s College, London, 
on Jan 13, 1029, using 90 8 metre waves emitted by 
the National Physical Laboratory transmitter at 
'J oddington, for which the following eq^uivalent heights 
<kiri ) of reflection were recorded at 10 minute 
intervals between 1000 and 1400 O M T 229 229, 
236, 244, 217, 229, 229, 230, 204, 196, 229, 100, 99, 93, 
98, 99, 90, 98, 232, 99 (and 220), 99, 229, 229, 99 
It will be soon that these heights f^l into two 
definite senes, of moan vedues 226 km and 98 km 
Now measurements of the equivalent height of the 
ionised layer have also been made in America, and it 
IS of interest to compare the En^ish and Amencan 
results under similar conditions For example, Breit, 
Tuve, and Dahl (Proc Inst Rad Eng, vol 16, 9, 
p 1236, 1928), employing their elegant group retaida 
tion method, have recorded that, at Washington, 
using 76 metro waves, they obtained evidence of 
multiple reflections m that effective heights in the 
ratio 12 4 had been measured The actual heights 
recorded were 105 km , 226 km , and 460 km 

Now we may identify the value of 106 km m 
America as corresponding to the 98 km (lower region) 
in England But in considering whether the remain 
mg rays are multiply reflected rays from this region 
or not, we may note that, in terms of such an explana 
tion, the tnply reflected ray is missmg and that the 
photographs show that the doubly reflected ray is 
often of meater intensity than the singly reflected 
ray Both of these difficulties disappear if we adopt 
the double layer ^pothesis for the Amenoan results 
as well as for the English observsdionB. Acoordtng to 
this expluiation, singly reflected rays were obtained 
at Washington from regions at heights of 196 km and 
225 km , and a doubly reflected ray was also obtamed 
from the upper region A close oorraspondenoe with 
the English mean values of 98 km and 226 km js thus 
obtained E V Amnov 

Wheatstone Laboratory, 

King’s College, London, 

Mar 6 
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Solutlont and Heat Engines 
It is not usual for em author to oomplam of a 
review of his book , but I confess that the theory of 
osmotic pressure put forward (m place of an account 
of my own reasomng) by the reviewer, in Natubb of 
Feb l(i, of my bo^ “ Gases and Liquids," almost 
took my breath away As the reviewer's reply, in 
Naturb of Mar 0, to Prof Armstrong’s cntioisms of 
this theory seems to me totally inadeouate, perhaps 
I may be allowed space for some remarks 

The reviewer says that in a solution “ the effect of 
the bombardment [by solute moJeoules] is to teqd to 
expand the volume of the solution, and that therefore if 
water oan flow in through a membrane it will do so ’’ 
This theory implies that a net positive expansion pres* 
sure acting from withm on the walls of the containmg 
vessel IS produced owmg to the presence of the solute, 
and at the same time a net negative pressure causing 
water to pass in Any less coherent theory I am 
unable to conceive In a solution, no appreciable 
pressure towards either the outside or inside of the 
solution exists until the semi permeable partition is 
brought into contact on the outside with pure solvent 
or a solution not isotonic with the solution in the 
osinumeter Thoio is no pressure bemuse, though 
the solute molooules exercise pressure, the pressure of 
the solvent is correspondmgly diraimshed, just as, 
with gas at constant volume and pressure, there is 
no change of pressure when we substitute an equal 
volume of another gas at the same pressure for i^iart 
of the original gas ihe osmotic’ pressure which 
develops m an osmometer is quite evidently due to 
the fa( t that the more concentrated molecules of the 
pure solvent diffuse through the senii {lernieable 
membrane fastoi, until the full osmotic pressure is 
develojied, than the diluted solvent mnleoiilt s in the 
solution It 18 thus to the solvent, and not to the 
solute molecules, that the pressure is due, as Prof 
Armstrong has pointed out 

In my book I have dovolopiod tlus theory quanti 
tatively, and shown, as I think, that it gives the 
actual experimental figures for dejirossion of froeJiing 
point elevation of boiling point, and osmotic pressure, 
though not whet van t HofI wrongly thought woie 
the figures While I am sorry that the review has 
given no account of the reasomng in the book, I must 
not oomplam but I think I am justified m joining 
my piolOHt to that of Prof Aiinatrong against what 
seems to us and many others the incoherent theory 
put forwHid by the review ei 

I have tried m my book to lie fair to the memories 
of van t Hoff and Carnot, both of whom were men of 
[ outstanding gemus But where the> were m error 
they were just m error, like other mortals 

J S Haldane 


Dr Haldane considers my statement of van’t 
Hoff a theory (it is not mine) as incoherent 1 camiot 
do better than quote, as an alternative statement, 
from the account of osmotic pressure m the book 
under review (p 109) " Let us imagine pure hydrogen 

and pure nitrogen at ordinary atmospheno pressure 
and oontamed m two equal gas tight chambers 
separated from one another by a nmd septum perme- 
aMe to the hydrogen but completely impermeable to 
the mtrogen The hjrdrogen oontamed m chamber 1 
will immediately begin to diffuse mto the mtrogen in 
ohamber 2, and will oontmue to do so until the pres 
sure of Hie hydrogen is the same m the two 
ohambere If the pleasure in the first obamber is 

kept constant, by reducing ite volume or letting m 
hjmrogen os rsiqiared, the pressure m the second 
ohamtor will be two aimospliwres " 
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No better illustration than tills can be given of 
oamotio pressure, which in tins case is one atoio 
sphere (« e the difference of pressure between the two 
sides of a semipermeable membrane when eqiuli 
brium exists) This extra pressure is due entirely to 
the fact that on both sides there is now hydrogen at 
one atmosphere pressure, but m No 2 there is nitro 
gen as well Thus there is the extra bombardment 
inmde, and m this simple case (assuming the gases 
perfect), it is oadoulable exactly from the expression 
pV — nJlT The mtromn bombards also the semi 
permeable membrane, but this does not prevent the 
Hydrogen from ooming in (though with aotucd mole 
o^es, presenting a broad front for attack, it will slow 
down its rate of ooming m) It maintains a space 
extended to receive the hydrogen molecules If the 
vessel can stretch, it will do so m consequence of this 
extra bombardment, and fresh hydrogen will come in 
to equalise the pressure of the hydrogen once more 

Now, whether we are dealing with gases at low or 
at high pressures, this kinetic pressure is the same at 
any given temperature Perrin’s experiments make 
It certain that it is so even for a condensed gas (i c a 
liquid ) Senous oomphoations then come m, however, 
wluch make exact calculations impossible, but the 
kinetic pressure is there all the time, and for solutions 
so dilute that the solute molecules arc out of each 
other’s way most of the time, it is found from osmotic 
measurements to be practically that which a gas 
would exert if of the same molecular concentration 
and occupying the same space alone It is no use, 
therefore, trying to drag in other causes to explain the 
existence of osmotic pressure, and in any case it is 
mexousablo to neglect the kmetio effect 

Dr Haldane attempts to attribute the whole 
phenomenon to oertam volume relations depending 
upon the replacement of httle molecules of solvent 
by big molecules of solute (thus ignonng the forces 
which govern the affair) , the van ’t Hoff school treats 
these «mply as complications, and recogmses at tho 
same time that questions dependmg upon the sizes of 
molecules and of the attractmg forces between them are 
problems of such extraordinary difHoulty that the 
accurate allowanco for their mfluence has not yet 
been effected In dilute solutions their effect is 
oertamly very small 

Dr Haldane is not at all clear on this part of his 
subject, and smoe his whole theoiy depends upon the 
precise assumptions made, I thought it best m my 
review to be content with indicating that the theory 
was a superfluity, a vera cawa havmg already been 
recogmsea and suooesafully developed Smoe, how 
over, he evidently desires me to do more, I must 
mention that on p 26, where he introduces the 
volume relations which are tho basis of his ‘ theory,’ 
the results deduced are algebraically wrong So that, 
even assuming that the fairly simple gas law which he 
takes IS good enough, the oonolusions that he draws 
are unfortunately incorrect I sympathise with him 
for, also unfortunately, I am personally aoquamted 
by experience with many of tho pit falls which abound 
ThK REV^EWBaB 


Perturbations in the Band Spectrum of HeUum 
Bxomrmy Kromg put forward a theory of per 
turbatioiu in band spectra (Ze»t / Fhys , 60, 847, 
1028) He found that if two molecular terms with 
the same j, which have besides to fulfil certain other 
oonditiona, come close together, their mutual influence 
has the effect that they seem to repel each other 
Hitherto no band spe^rum has b^n sufficiently : 
known to permit of testing Kronig’s predictions 
In> tile helium band sp^rum a great number of. I 
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eleotromo terms is known, and it is therefore especially 
well suited for a test of the theory of the pertuibationa 
In Fig 1 the empinoal differences between the 4^> 
and 4 *(; ) states are represented as a function of/ We 
see that for j = 17 the corresponding energy levels 
come very close together, and as the two levels fulfll 



all the requirements of Kronig’s theory, we must ex- 
pect that they will be shifted from their normal posi- 
tions Fig 2 shows how the empirical terms are dis- 
tributed in the vicinity of the ontioal point The 
doited lines give the positions which the terms would 
have if there wm no perturbation The actual term 
values derived from the analysis of the bands 2p - 4s 
and 2p - 4* show just the expected deviations (Tho 
absolute value of the perturbations has been exagger- 
ated in the figure in order to 
make it bett^ visible ) The 
exact position of the terms with 
j = 19 and higher is not yet 
quite sure, as there is a choice 
of several unclassified lines m 
that region It is certain, 
however, that although the 
intensity of the preceding lines 
18 large enough, so the\t we can 
also expect with appreciable 
intensity the liaee having the 
terms 48(17) and 4z(17), etc , 
as initial levels, they are not 
present in the extrapolated 
positions Tlierefore it seems 
certain that we have indeed 
here a mutual interaction be 
tween tho corresponding « emd 
z terms Similar perturbations 
seem to exist for tho five 
q^uantum terras, but as the 
situation IB not so ynambigu 
ous 08 m the case mentioned 
above, their communication is 
reserved for a later occasion 
In the case of three quantum 
toims, a similar approach of 
terms with the same j does not take place, and aooord- 
in^ perturbations have not been found 

Ibe perturbation of the 4p(0) term first found by 
Curtis m the Q branch of the band X367 seems to 
bo of a somewhat different nature A term which 
might mteract with the 4p term so as to give per- 
turbations IS not yet known It does not seem im- 
possible that the uutial term of the band X6S6 dim 
anolvsed by Fujioka (Zett f Pkys , 61, p 657 , 1928). 
which shows a j^rturbation for the same value of le 
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the term which ie reeponsible for them The per* 
turbatioa of the 4p(9) term ahows e doublmg of the 
oorresponding Q Ime into two component with un 
equal mt«isity Thw might be explamed m the 
following way The spectrum of the helium molecule 
must oonsist of single and tnple eleotronio terms 
But as the mtertwtion of the eleotromo spm with the 
rest of the molecule is very small, the triplets are not 
resolved and thus have the appearance of single levels 
It seems possible that lA the case of a perturl^tion the 
interaction with the spm gets an aonormalty lame 
value, so that the corre^nding term is spht up We 
must imagme, then, that the more intense component 
of the corresponding line is, as m the case of the 
atomic lines of hehum, an unresolved doublet 

Full particulars of these and other properties of the 
terms of tlie helium molecule will be given elsewhere 
G H Diekb 

Natuurkundig Laboratorium der 
Rijks Umversiteit, 

Qronmgen 


Cosmic Rays 

In an earlier communication [Natube, leb 10, 
p 241] it was stated that an examination had been 
made of the results of experiments on cosrruc rays 
The experiments referred to were those of Millikan and 
hiB colleagues In a recent paper (Physical Review, 
October 1928), Mdlikan and Cameron divide the mys 
into four bands with absoiption coefHcients per metro 
of water, 0 30, 0 08, 0 04, and 0 02 rosiioctively There 
18 very little, if any, evidence for the existence of the 
last band, and I find that their results are httod just as 
well by the division of the rays mto two banils only, 
with absorption coefficients 0 30 and 0 091 respect 
ivoly, ray4 of type A and type B, say The expon 
ments of Millikan and Otis and others show that there 
IS a third tyjie of resliation piesent, type C, say 
Rays of this type are of local ongm and consist, m pait 
St least, of tf rays with an energy of the order of 
100,000,000 electron volts 
Rays of type B are probably > rays If so, accord- 
ing to the Wein-Nishma formula, which, for large 
values of a = hrime* reduces to 
4 17 

ejp= (1 + 2 log 2o) per metre of water 

a for these rays equals 173, corresponding to an energy 
of 88,000,000 electron volts 

Rays of type C are doubtless y rays, with a value of 
a equal to 1330 and an mergy of 678,000,000 electron 
volts 

The energy presumably releeued when an oxygen 
nucleus IB formed in a smgle step from protons and 
electrons is 110,000,000 electron volts, and that when 
a proton is destroyed 940,000,000 electron volts I 
believe that the formula used gives values of o which 
are too small, so that rays of type B may correspond to 
the radiation emitted when an oxygen nucleus is 
formed m a single step and those of tvpe C to that 
when a proton is destroyed Incidentally, it has been 
tacitly assumed that rays of both types exert no 
^preciable action on hydrogen and oxygen nuclei 
The evidence that rays of either type have any effect 
on atomic nuclei is not conclusive 
An anal^B of the results of experiments showuig 
the variation of mtensity of oosrtuo iws with depth 
below the surface of the atmosphere affords, then, no 
evidence of rays oorresponding to the formation of 
hehum nuclei from protons and electrons This 
renders it difficult to accept the attractive hypothesis 
of Milbkon mid Cameron that atom building is takpig 
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place in outer sjiace, following the transformation 
of radiation into protons and electrons Another 
difficulty that occurs is this If all the energy m star- 
light is BO transformed, less than eight tenths of one 
per cent of it can bo re radiated as cosmic rays As 
the radiation from the sun apparently has no effect on 
the intensity of the rays, this amount seems too small 
to account for the large intensity of cosmic rays, 
estimated by Millikan and Cameron to be about one- 
tenth that of starlight 

Rays of typo O are not easy to classify Their 
mtensity m air is approximately proportional to that 
of the rays of tyjie B, althougli it is difficult to estimate 
the exact value of either They are not produced m 
water or in lead, and are therefore not reioil electrons 
Many methcsls of explaining their origin have been 
trietf, one being that they art photoelectrons ejected 
fiom the nuclei of atoms such as nitrogen, but this 
explanation is not altogether satisfactory 

We have assumed that rays of type A and C arc 
cosmic m origin, the greater part of the evidence 
favouring this now, but one exiionment earned out by 
Millikan and Otis indicates that a part at least of those 
rays may bo of torrestnal ongin and also that rays 
of type C may be more ponetraling than is usually 
assumed They moasurixl the ionisation in an 
electroscope befoie and after a snowstorm When 
the electroscope was shielded by 4 8 cm of lea<) the 
ionisation per c c jior sec (coirected for natural leak) 
dropped from 4 0 to 3 6 If this result is not due to 
expenmental eiror, it would appear that something 
had occurroil in the atmosphere to dimmish the 
intensity of the rays of one or more types 

A moie complete discussion of the questions raised 
above will be given later Tnsoarchmg foranexplana- 

tion of the results, eijuations of the following typo have 
been used, namely 
14 008 j! + 4 0022® + = 1 7 000® 

+ 1 0078® + p* + ,4*+hr 
This 18 an enoigy equation refiresenting the ejection 
of a proton from a nitrogen nucleus by an a particle, 
the a particle being captured by the lecoil atom 
forming an oxvgen isotope of mass 17 (the number 17 
bemg assumed) x represents the energy in electron 
volts radiated when imit mass is destroyed (the mass 
of an oxygen nucleus being taken as 16 units), o,, p,. 
At, and hr representing the kinetic energies m electron 
volts of the o particle, ejected proton, recoil atom, and 
assumed radiation respectively 

As = 0 0024j: + a.-p, - A* 

As *=930,000,000 electron volts and pi + A» is less 
than a,,, hr should be greater than 0 0024®, that is, than 
2,230,000 electron volts 

It should be possible to detect radiations of this 
type Similar equations have btien written down for 
the other atoms from which protons con be ejected, but 
the results are somewhat indefinite, as wo do not know 
the mass of the recoil atom 

J A Gray 

Queen’s University, 

Kingston, Ontario, 

Fob 7 


The Ics Age and General Drayson’s Theories 
I AM Bure your able contributor HOP did not 
mtentionally misrepresent Drayson in lus article m 
NATCnsB of Deo 29, p 1002, but it would seem that 
some uutial unfMxulianty with Drayson’s writings, 
or possibly lack of sympathy with his olwms, has led 
to misapprehension, emd I would ask you to be so 
good as to psmut me to direct attention to the more 
serious mistakes 
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(1) “Everywhere m the Draygoman hteratiire 
nutation IS mxnply ignored ** — Nowhere, emd at no 
time, did Dr^on ignore nutation , in proof, see 
“ Untrodden Ground in Astronomy and Geology,” 
p 83 , " Motion of the Fixed Stars,” p 23, etc , 
though, in oonunon with Sir John Hersohol and all 
other astronomers, when tracing tho path of the pole, 
ho hod, mevitablv, to deal with the mean path Tho 
greatest amphtuae of nutation, that is, tho whole 
noddmg movement across the mean path, in direction 
towards tho centre of the circle traced by the pole, is 
only 18]^ seconds of arc It would need to be 1167 
((me thousand one hundred and sixty seven) times 
that amount to explain the 6 degrees remove of tho 
pieoessional centre from the echptio pole which 
Drayson discovered on examination of tho records 
for the pmvious fourteen hundred yean 

(2) “Further than this, the description, such as it 
18, 18 devoid of any dynamical basis ”-^ver and 
over agam, m all his writings, for example in “ Un 
trodden Ground,” pp 266 269, Drayson directed 
attention to the existing terrestrial conditions that 
would appear to necoesitato a procession different 
from that assigned to the earth by the mathemati 
Clans , a (hnorence he demonstrated by actual 
experiment with the gyroscope It is not quite 
correct, therefore, to say that the movement he 
desenb^ is devoid of any dynamical basis While it 
would be out of place to question the calculations of 
the master matliematK/ians who have determined 
the precession dt tiamically, may it not be reasonable 
to suggest that tho data on which their workings are 
based arc neoessanlv m tho nature of assumptions, 
difficult, if not impossible, to verify and lisible to 
modification t 

May I odd that, while it is not necessary to con 
tend for every word that Drayson has written (and 
he himself was frank to own the limitations of his 
smgte handed research), the need all through has 
been for simple recognition of the fact tliat lio was 
offering to silence something well worth the trouble 
of bona fide examination and the need to day is as 
great as ever for to operation of fiiendiv team work, 
m place of aloofness, to thresh out the question m 
all its bearings and harvest for soienoo all that is of 
permanent value 

T C bKINKBR 

Reigate 

The moderation of Lioiit Col bkinner’s letter, in 
marked contrast to the tone too often adopted by the 
advocates of Drayson s theory, entitles it to a reply, 
though without any hope of ohongmg settled con 
viotions 'I ho invitation to join in fnendly co opera 
tion under the banners of Laplace, Poisson, and 
General Drayson is touching and deserves to be 
appreciated 

Casual mention of a matter like nutation is quite 
consistent with ignoring it in practice Col Skinner 
denies that it has been ignored, and at the same 
moment seeks to justify that course on the plea that 
nutation is very small But the problem which 
Drayson approached was that of the motion of tho 
earth about its centre, and m that problem dyna 
mioal astronomy has to deal with precession and 
nutation together From this point of view the 
relative magnitude of the latter is irrelevant As 
well nught one leave out of sight the loops m a row of 
knitting on the ground that very fine needles were 
used 

This failure to grasp the integnty of the problem 
in itself betrays the lack of any dynamical bosiB m 
the treatment of it Col Skinner i^ers to mistakes, 
and has hod an opportunity of oorreOtmg them It 
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will be observed that in the one ease he has foiled to 
mdicate what port, if any, nutation plays m the 
Draysonian scheme, and m the other ho has not 
suggested m what way, if any, the scheme derived 
support from dynamical reasoning of any kmd 
Drayson may have alluded to nutation and toyed 
with gyroscopes (most people have spun tops in their 
tune), but wtiat remains as obscure os ever is what 
part these things played in a theory the purely 
geometnoal and empmoal character of which is as 
clear as day 

An attitude of Athanasius contra mandum may bo 
impressive, but the majonty is not invariably wrong 
The work of the master mathematicians, so far from 
being aacrossuict, has received repeated suid critical 
study Iho unfortunate thing is that Drayson and 
his followers have never shown the slightest mchna 
tion to come to close grips with it When they have 
undergone this arduous discipline, they will have 
formed a jiister view of the situation H C F 


Compressibility of Crystals and the Exponent of 
the Force of Repulsion between Atoms 

It h recognised that a real crystal does not have a 
perfectly uniform structure, but that it consists of a 
laige number of small perfect crystals with a system 
of submicroscopic traolM between them The average 
size of the )>orfoct unit is, aiccording to A Smekal 
{Ze%Ufhnft fur technuche Phyatk, p 636, 1920), 
about 10,000 molecules Tho presence of the sub 
microscopic cracks is made responsible for the 
tremendous difference between the exnenmentally 
determined values of tensile strength and those com 
puted from theoretical considerations As is known, 
the latter are seveial hundretl times larger 

M Bom (‘ Atomtheone des festen Zustandes, ’ 
pp 734 736) calculates the exponents of the forces 
of repulsion between the ions m a crystal lattice from 
the compressibilities of the crystals In this way he 
arrives at the well known value 9 from which certain 
conolusions of importance are diawn as to the sym 
metiy of electronic arrangements in the ions (resp 
atoms) The fimdamental implicit assumption of 
afi calculations of such a kind is that the ooefHoient 
of oompressibibty, as determined by the usual 
methods, is charewtenstio for the ideal crystalline 
space lattice 

Are we justifietl in making this assumption? If tho 
tensile strength of a crystal is reduced several hundred 
times duo to its loose structure, should we not expect 
that the compressibihty, as usually determined, is 
also a charaotenstio, not of the ideal perfect crystal, 
but of tho real loose oiystal ? It is easily seen that 
if the above mentioned structure of the real crystal 
should have any influence at all on its compressibility, 
the effect should be one of increasing the latter 
When subject to compression, the real, loose crystal 
may decrease in volume solely due to closer j^k 
mg of tho perfect units, that is, due to a decrease 
of the volume of the system of submiorosoopiosl 
cracks The compressibility of tho mdividual crystal 
htes may be very small, even zero, and still the crystal 
as a whole may show a considerable reduction, of 
volume under pressure 

It IS difficult to estimate how large such an effect 
may be But the following considerations may give 
some indications According to Siedentopf, the 
width of the submicroscopic cracks is of the order of 
10 ’ cm (W Rogowski, Arohw fiir Elektrotechnik, 
vol 18, p 147 , 1927) Affiuming the crystallites to 
be oubtoal, we find that there are about 31 atoms 
along the edge of the cube If, furthermore, we 
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SMume that the width of the crack given above 
represents the average spacing between the adjacent 
oryetalhtes, we ftad that the total volume of the cracks 
IS of the same order of magmtude as the volume 
actually occupied by the perfect crystallites This 
IS certainly much too high an estimate But it now 
becomes not improbable to assume that the total 
volume of the cracks ecjuals within a few per cent 
the volume of crystallites The compressibilities 
being of the order of 10 ‘ cm */kgm , we see that even 
at pressures of about 10,000 atmospheres the relative 
change of volume is only a few per cent Hence, it 
is not impossible that practically the whole change 
of the volume is due to the decrease of the size of the 
cracks 

Hence we see that the measured compressibilities 
may be considerably larger than those which would 
bo found if wo dealt with a perfect crystal But this 
means that the exponents of the forces of repulsion 
between the ions are consideiably higher than 9 If 
this should be confirmed, it would necessitate also 
a revision of some of the conclusions drawn from 
revious data It is perhaps worth noting that J E 
ones (Proc Roy Soc , A, vol 106, pp 441, 463 , 
1624, and vol 107, p 157, 1925) finds for some gases 
considerably higher exponents from different con 
sidorations 

Since the system of cracks m a real crystal is of 
pnme importance also for a great number of other 
projierties, such as conductivity of dielectncs, optical 
phenomena (Srnekal, I c ), and electrical break down 
strength (Rogowaki, Ic), it may perhaps be possible 
to investigate this question by the study of tho above 
mentioned properties under high pressures 

N Kashevskv 
Research Department, 

Wostinghouso Electric and Manufacturing Co , 

East Pittsburgh, Penn , 

Jan 16 


The Beta -Hormone 

The astrous cycle is but one phase, and the less 
important phase, of the whole sexual cycle There 
are no mammals in which the roproducti\o phase 
of the cycle (pseudo pregnancy) does not also occur 
— either regularly or imder given conditions But 
there are gomf (the primates) m which no cestious 
phase appears, since the whole cycle consists of a 
jiseudo pregnancy Pseudo pregnancy depends upon 
a hormonio function of tho ovary, and is entirely 
independent of the presence of ova, fertilised or uii 
fertilised, mature or immature (Wiesner, 1927) It 
becomes necessary, therefore, to decide whether 
pseudo pregnancy is caused by the same hormone 
or hormones as that which invokes the cpstrous cycle 
Alpha hormone (crstrin — the comifving factor) m 
particular must be tested But Wiesner has shown 
that alpha does not produce tho typical changes of 
pseudo pregnancy Moreover, an already existing 
pseudo pregnancy can bo interrupted by injections of 
alpha 

In an attempt to explain the mechanism of the 
sexual cycle, the assumption was made that there 
existed a second ovarian hormone winch was required 
to act in two ways (o) to prevent alpha causing 
oestrus (in animals where alpha ocoiirs dunng the 
second phase — be it pseudo pregnancy or pregnancy) , 
(b) to produce the typical changes of pseudo pregnancy 
which cannot be produced by alpha 

Recent work done by Wiesner in 1927-28 and by 
ourselves aimed at tho isolation of this hormone 
or the factors of which it consists Now we have 
found that the corpus luteum contains a substaiyse 
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which can bo extracteii and causes at least some 
of the effects ascribed to this hyjiothetical beta 
hormone 

The method of extraction was one of those which 
were used in the preparation of rho one (/>,) — that 
particular ‘ pituitary ’ hormone which causes oestrus 
and ovulation in the diphasic ammal (Wiesner and 
Crew, 1928) Tho simplest method is that of shak 
ing an aqueous suspension of finely ihvided substance 
of corpora lutea (cattle) after ^thtion of sulpho 
salicylic acid (cone about 16 per cent) A precipitate 
forms, and filtration leaves a large part of the beta m 
tho liquid , tho evaporation of tins extract at 66“^ and 
the removal of the sulpho salicyho acid from the 
residue by means of alcohol leaves a water soluble 
substance tlie injection of which can produce effects 
required of beta by the working hypothesis hor it 
prevents tho atrophy of the uterus m ovanotomised 
mature mice, a phenomenon appearing normally m all 
castrated animals , the muscular layers of the uterus 
of the experimental animals showed full development 
The epithelial cells are increased in number and size 
high epithelial activity prevails The uterus never 
appears to bo dilatevl by fluid (as it is after injections 
of alpha) The vaginal epithelium is >wt cormfied, but 
forms a layer of high nwcoas cells — as in pregnancy or 
psoudo pregnancy 

Tho effects caused by this substance, the beta factor 
of the ovarian hormone, perimts one to conclude that 
It 18 one, if not the factor, which is responsible for the 
second phase of the sexual cycle (pseudo pregnancy) 
m diphaaio animals and for its equivalent (prenien 
struum) in monophasio animals 

Further purification of the exti acts and a study of 
tho effects of beta is the object of experiments now in 
progress , tho formation of that particular vaginal 
epithelium which can be recognised m a small excised 
piece of the vaginal wall and is charaoteristic for the 
second phiue is used as the test for the presence 
of this ovarian hormone, which is the svicond, but 
most probably not the last one to bo extracted and 
<les( nbed 

B P Wiesner 
Jashbhai S Patfl 
Arumal Breeding Researoli Dejiartment, 

The Umversity, Edinburgh, 

Feb 24 


Practical Television and Its Problems 

Thoiioh I see that it is largely taken from a fore 
word written by so high an aiithoritv as Sir Ambrose 
Fleming, I should like to put on reconl mv strong 
dissent frOm a sentence in the review of A Dmsdale’s 
book lelevision,” in the supjilement to Nature for 
Mar 9 Tho statement that I object to is “ The 
great obstacles to radio television to great distances 
at present are the disturbances caused by fading 
Morse signals, atmospherics, and all the other oaiises 
which mutilate the broadcasting of speech and music ’ 
On the contrary as a matter of fact, it the diffi 
culties occasioned by all these troubles were entirely 
eliminated, there would remain two fundamental, 
and, so far as piesent methods are conoemeil, m 
superable difficulties against obtaining really success 
fulpractical radio television 

TTie first, which applies to all television, either by 
radio or by wire over distances either long or short, 
18, that with present mechamcal methods it is only 
possible to produce transmitting or receiving apparatus 
with which the pictures can be divided into numbers 
of units which, for real success, would have to be 
multiplied at least by hundreds, if not by thousands 
The second difficulty applies only to television by 

m2 
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radio and not by wire, but appbes obvtously to 
broadcasting, and consists in the fact that where 
television is made by radio, such broad bands of 
frequencies must be used in order to get the necessary 
details to form really successful images, that these 
bands must cause vuibearable interference with all 
other V ireless systems in the neighbourhood 

I may add that I have received both a letter, dated 
Mar 1 , and a copy of an article in the EltUrotecknxache 
Zertschnjt for Nov 20 last, from Prof Arthur Kom, 
of Chariottenburg, the well known pioneer m the 
transmission of pictures by telograph, that fully bears 
out these views of mine He says in hia letter, “ In 
reality, I tlunk that all the present trials of television 
are without great practical value, and only when it 
will be possible to receive many hundreds of thousands 
of elements per second practical television will begin ” 
A A. CnKPBELI, SwiNTON 


Mb Campbell Swjnton loses few opportumties 
of attacking mechanical methods of television We 
have seen what we and many experts, moludmg Sir 
Ambrose Fleming, consider excellent pictures trans 
nutted by mechamcal television It is somewhat 
late in the day to point out difficulties in the to 
experts As Mr Campbell Swmton has quoted Prof 
Kom, we may be allowed to quote the following 
extract from a letter dated Feb 19, by Commandant 
Brenot, Chief Engineer of Radio Pans, one of 
General Feme’s most brilliant pupils “What Mr 
Baird has done is tar ahead of what the most optimistic 
spirits could have dared thinking only a year ago 
at the International Wireless Conference held in 
Washington ” 

Six or seven stations in Amenoa are already broad 
oastmg television pictures by various methods with a 
somewhat limited amount of success Experimental 
transmissions on the Baird system will shortly be 
tried in various continental countries The matter 
H being considered at present by the Post Office 
officials m Great Bntiun and we are quite content 
to leave the question of broadcasting television in 
their hands, as we know that they are competent and 
quite unbiased 

The Reviewek 


Magnetic Storm of Feb 27-28 

On Feb 27-28 occurred one of the greatest magnetic 
storms rocordeil at this Observatory in the present 
solar oyole Ihe range m declination (100') has been 
exceeded once only, on Oct 16, 1920 (>164'), m the 
cycle, and that in horizontal force (630>) has been 
exceeded on three occasions only, namely, on July 8, 
1928 (>6007), Oct 16, 1920 (>717 7), and April 
14-15, 1926 (6867) In both the recent storm and 
that of last July the Jimmiiim of H F was beyond 
the limits of registration, so that it is not possible to 
give the exact value of the range 

The recent storm was not marked by a * sudden 
oommencement,’ but was preceded by sbght and 
moderate disturbances respectively at about the same 
hours on the two previous days The duration of the 
storm was ^iproxinistely from 16 h SO m on Feb 27 
to 4 h on Feb 28, but the more violent phase was 
confined to the interval between 18 b 30 ra on Feb 
27 and Ih 30 m on Feb 28 Ihe character of the 
record strongly suggests that the violent phase of the 
disturbance was due either to a different cause from 
that responsible for the more moderate dieturbances 
at the beginmng and end of the storm, or to a marked 
discontinuity in the conditions under which a common 
cause operated This is especially observable in the 
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decimation record, in which all the maxima and 
minima of the violent phase are sharply pomtod, 
whereas m the imtial and final stages they tend to be 
rounded Further, the beginmng and end of the 
central phiwe are very sharply marked, especially the 
end, which is as abrupt as if it had been brought about 
by the openmg of a switch on an electric circuit 
It IS worthy of note that the most violent move 
ment of the storm was centred at about 20 h on Feb 
27, at which time, according to reports in the Press, 
telegraphic services were seriously disorganised Be 
tween 21 h 42m and 21 h 67 m there was a nse of 
72' in declination, followed by a fall of 80' between 
21 h 67 m and 22 h 2m, whilst between 21 h 63 m 
and 22 )i 8 ro there was a rapid fall and nse in U F 
of over 370 7, the trace being off the sheet from 
21 h 68 in to 22 h 

There were a few miugmlioant groups of spots near 
the central area of the solar surface, but nothmg 
whioh would lead one to anticipate any notable 
magnetic disturbance, nor does the storm appear to 
be in sequence with any previous ones at about the 
27 day interval It will, however, be mterestmg to 
see if it IS followed by another at about Mar 26, and, 
if weather conditions are favourable, it would be well 
if observers would bo on the look out for aurora at 
about that date 

J P Rowland, S J 
Stonyhurst College Observatory, 

Nr Blackburn, England, 

Mar 7 


The Presence of Sulphur In the Gaseous Nebulte 
Manv of the strongest hnes in the spectrum of the 
gaseous nebules have been explained (Natube, 12Q, 
p 473, 1927 Attrophya J , 67, p 1, 1928) as for 
bidden transitions from low metastable states in 
oxygen and lutrogen The analysis of the S II spec 
trum by Ingram {Phya Rev, 32, p 172, 1928), 
oombmM with the mteroombination lines recently 
classified by L andE Bloch (C i?,188, p 100, 1929), 
makes possible the prediction of the {Position of hnes 
due to similar jirnips in singly ionised sulphur as 
follows 


rruultlon 


A Calculated a of Nebular Lloea 


a‘N-a»P, 4068 39 4068 62 

o‘aS’-o‘P, 4076 46 4076 22 

a‘N-o»£>, 6717 04 — 

a«A-o«Z), 6731 30 6730 0 


The lost column of the table gives the wave length of 
lines found in the nebulae The agreement m every 
case IS within the error of the calculated wave lengths, 
which depend on frequencies of lines m the extreme 
ultra violet 4068 62 and 6730 0 were listed previ 
ously among the unclassified nebular lines (loc ctf ), 
while 4076 22 was provisionally assigned to Oil, 
although its intensity was much stronger than the 
intensities of other Oil lines would lead one to expect, 
and consequently the identification was indicate as 
being doubtful Jud^ng by the behaviour of the 
homologous lines in Oil, 6717 should be weaker than 
6731, and consequently its failure to appear is not 
surprising 

It may be noted that all of the elements thus far 
found in the nebulas, namely, hvdrogen, helium, 
carbon, nitrogen, oxygen, and sulphur, are gases or 
have stable compounds that are gases at low tempera- 
tures 

I S Bowen 

Norman Bridge Laboratory, 

California Institute, 

Pasadena 
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British Oyster Fishenes 
ByDr J H Oetoit 


T he present depleted state of the British — 
and indeed also of most European — oyster 
iishenes, with the resultant soaroity of marketable 
oysters, is the mam cause of the current high price of 
this delicacy The high value of the native oyster 
(O edvlts) especially, has attracted attention to the 
probable values of old and neglected former oyster 
nshenes, and to the possibility of begmmng new 
fisheries m localities where such have not pre 
viously existed Any attempt at improvement of 


this number in a bad season One good season in 
about five would ordmanly be sufficient to main< 
tarn a bed m a flourishing condition, provided an 
adequate breeding stock be always maantamed 
The present scarcity of oysters on English oyster 
beds 18 due to several causes, of which the failure of 
good croiw of young oysters since 1921 is probably 
the predominant one Other factors of importance 
in this r^ard are (1) an unusual mortality m the 
Thames &tuary area in 1920, (2) over fishing, and 


TABLE I— THE WORLDS OYSTER PRODUCTION FOR 1912-1026' (accordtng to itatutKn) 



our inshore fishenes may be welcomed, and par 
ticularly when directed towards the culture of 
sedentary animals, which promise more definite 
economic returns for effort expended than most 
other fishenes A broad view of the problems m 
oyster-culture should, however, be regarded as a 
necessary preliminary to all new schemes, for, as 
Hoek insisted, “ Oyster culture ts a culture and not 
a manufacture ” 

One of the chief difficulties m oyster culture is the 
fluctuation m the supply of small stock — which is 
the eqmvalent of raw matenal m a manufacturing 
trade On many English oyster beds recurrent 
penods of relative scarcity of small stock occur not 
infrequently, while at longer intervals great scarcity 
of all kinds of stock may occur The cause of these 
mmor and major fluctuations has been m the past 
undoubtedly mainly the failure of the crops of young 
oysters for successively few or many seasons In a 
good season many millions of young oysters may be 
obtamed, m contrast with a very small fraction of 
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(3) the possible occurrence of increased pollution m 
inshore waters with a resultant lethal effect on 
larval and young oysters These matters, along 
with a consideration of enemies, pests, local effects 
of unfavourable weather conditions, m addition to 
the purely economic factors, need to be considered 
m ventures upon oyster culture 

The condition of British oyster fisheries is, how- 
ever, intimately related to that existing m Holland 
and France, since these countries have in the past 
furnish^ a source of cheap young oysters for stock 
mg Bntish grounds In France, depletion of the beds 
(of O edults) has occurred contemporaneously with 
and from causes the same as or similar to those oper- 
atmg on Bntish beds Conditions m Holland have 
recently been more favourable, but have resulted 
here also m fluctuating penods of relative scarcity 
Thus at the present time stocks of small oysters are 
low throughout western Europe Table I , however, 
shows that stocks of all kinds of oysters, as judged 
from statistical returns, are relatively low over 
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most parts of the world The true significance of 
these figures could be better estimate by com 
panson with a longer senes, but nevertheless in 
themselves indicate the operation of some common 
factor or factors Of these factors, frequent failure 
of the young oyster crops and overfishmg are prob 
ably the most important, with increasing pollution 
as a factor of least but possibly mcreasing import 
ance 

The occurrence of good crops of young oysters on 
English beds is closely correlated with wann 
summers, and on natural grounds there is little 
doubt that heavy falls of oyster spat are dependent 
directly or indirectly upon a more or less sustained 
temperature of the sea water at 00° to about 64° F 
or above In some seasons a good spatfall may be 
obtained, but even so, the yield of young oysters in 
the following spring may be slight , m other 
seasons, m spite of the demonstration of abundant 
larvffi in the waters over the beds, there may be 
little or a negligible spatfall It is advisable, there 
fore, to distmguish (a) the summer settlement of 
larvae, as the spatfall, and (6) the product m the 
following sprmg, as the young oyster crop The 
best crops occur after long warm summers,^ eg 
1913, 1921, or from an early spatfall A complete 
scientific explanation of the factors concerned — 
which may be biological or purely biophysical — is 
still await^, hence the need for prosecutmg with 
vigour the mvestigations at Conway (referred to 
in Natitbe, 123, ^8) on the factors controlhng 
spatfall and the survival of spat In the meantime, 
good crops of young oysters can only be expected 
on oyster beds either after long warm summers 
or when a warm period occurs in summer at about 
the time when a good proportion of the season’s 
larvse are ready to settle 

Thus although researches on improved methods 
of spat-catching m the sea * may improve the oyster 
cultivator’s probabilities of better crops, ho is 
nevertheless dependent upon suitable weather, 
which IS an unpredictable factor, for maintainmg a 
succession of crops In this matter the steady pro 
duction of millions of young oysters m artificial 
ponds at a cheap rate would immediately extend 
the possibility of oyster cultivation m Great Britain 
The English Fishery Department has already had 
considerable success in obtaining oyster crops in arti 
ficial tanks at Cona ay,* and it u suggested, could now 
attempt a commercial experiment on a grand scale, 
namely, prepare for and secure a crop of millions of 
young oysters , then, either sell the crop, or arrange 
to relay the product on existmg oyster beds and 
cultivate them to a marketable size In the former 
case a demand sustamed over a penod of years 
would prove success, as would a satisfactory balance 
sheet m the latter In either case the Government 
might prove the value of its scheme empinoally, 
before scientific assurance arrives 

In the unusual mortahty of oysters in the Thames 
Estuary m 1920, it was found impossible* to m- 
cnminate as the agent, trmitrotoluene, which had 
previously been dumped in this area m large quan 
titles Nor was it possible to assign the mortality to 
any other lethal substance known to have been 
3099, VoL 123] 


dumped m the sea m the post War epoch Thus the 
cause of the unusual mortality was necessarily left 
an open question it might have been due to un- 
known poisons, or to unrecognised parasitic disease 
The occurrence of heavy mortality m oysters at 
Taranto, Italy, in 1919, and on French beds, especi- 
ally at Arcachon m 1920, renders it more likely that 
some parasitic orgamsm was the common cause, 
though no suspicious mrasitic form has yet been 
found As oysters are known to die from constitu- 
tional disorders brought on by extreme variations 
m external physical conditions, a determmation of 
the cause of death in any given case is rarely 
possible The physiology of the oyster is thus ex- 
tremely interestmg from an academic as well as 
from an economic aspect For this reason — and 
others — it was strongly recommended* (1923) that a 
post maduate scholarship should be permanently 
founds for continuous researches on the physiology 
and biology of the oyster Such a scholarship was 
awarded to Dr C M Yonge for two years — and re 
suited in a valuable contribution to our knowledge 
of the physiology and anatomy of the oyster * — but 
has now unfortunately been allowed to lapse It 
may bo agam emphasised that the continuance of 
researches of this nature will add to our knowledge 
both of general biology and the special biology of 
the oyster in relation to culture 
The effects of over fishing m the fallmg off of 
oyster production are, m the opmion of the writer, 
frequently underrated On a question of this kind, 
in which adequate scientific facts are not available, 
it IS necessary to fall back on general prmciples One 
oyster can produce one million larvae at a time, just 
as a codfish or a sea urchin may produce several 
million eggs, and it is often argued that quite a few 
individuals in a favourable season would bo sufficient 
to produce a big stock of young The matter is im 
portant generally, and not merely confined to the 
oyster It is true that in extremely favourable 
circumstances a few mdividuals of one marine 
aminal may produce a large population m the suc- 
ceedmg year or years, hence tlie view — especially 
held in oyster culture — that a stock may be reduced 
(over fishedltoverysmall dimensions with impumty 
Fisheries m Amcnca, Australia, Scotland, and the 
German Bight have probably died out from accept 
ance of this doctrine It is, on the other hand, a 
generally accepted doctrine that the number of eggs 
produced per individual in a species is directly pro 
portional to the probable rate of mortality before 
the attamment of full maturity, therefore when a 
stock 18 reduced to a few individuals, few young will 
survive, except in very favourable circumstances If 
such circumstances do not arise dunng the life of a 
survivmg small stock, that stock will die out m that 
locality, whether it be oysters, sea urchins, sea- 
hares, ascidians, or other sedentary or semi seden- 
tary forms , fishes — ^not being sedentary animals — 
fall m a different category 
In order that a stock may bo mamtamed m a cer- 
tam locality, it would seem that a certain mimmuni 
number of mdividuals, which may be relatively 
large, is necessary It may reasonably be assum^ 
that a fairly constant proportion of larv» will 
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e nsh either from a multitude of enemies or un 
ironrable physical conditions, whether the total 
number be high or low , but if the number of larvm 
be very low, there is a greater chance that all will 
pensh The conception that a minimum stock is 
necessary to mamtam a species m a given locality 
thus arises In the absence of any data on the prob 
lem, the economic limit of dredging has been sug 
gested ^ as a practical raimmum m the case of the 
oyster The economic hmit on the poorest English 
grounds works out at that state of the beds when 
about 50 to 100 adult oysters may be dredged per 
man per boat per day With lower standards of 
living, or with very high prices, the economic limit 
may fall below this density To day the minimum 
stock necessary to ensure survival may therefore 
be estimated above rather than below the economic 
limit of dredging, as stated above, especially in 
localities where pollution is an increasing menace, 
smce in the past the economic limit has not sufficed 
to ensure revival In any event the careful culti 
vator will endeavour to maintain as large a stock os 
possible on the beds during the spawning season 
At the present day the spectre of ixillution as a 
factor in dinimishmg or even preventing a spatfall, 
by destroying the larvae, is probably in the back 
ground of the minds of most oyster producers Oils 
are especially regarded with grave suspicion , but 
the small quantities of these substances relative to 
the volume of water with which they are mixed, and 
the small quantities of toxic ingredients in oils, 
renders it extremely doubtful that they alone can 
have any poisonmg effect m sea water There is, 
however, the broader aspect of general pollution to 
be considered The additive effect of all the poison 
ous substances in the drains and sewers from mdus 
trial effluents especially — besides which tar and oils 
may be relatively ummportant — may be that of 
producing a very slightly unfavourable environ 
ment at first in a very small zone near the source of 
the effluent This slightly unfavourable environ 
ment may be such as cannot be detected by any 
known method, and may result in forcing sea 
wanls the more delicate of the manne organisms In 
many estuaries there can be no doubt, as Hautreaux 
(BuU Soc df Oiog ('omm de Bordeaux, II, 18, 
Bordeaux, 297, 455 , 1895) long ago suggested, that 
the water oscillates up stream and down to a great 
extent as a result of the piston like action of tidal 
waters outside , • the movements of shoals of estua 
rine crops of the jelly fish, Aurelta, for example, in 
the Hamoaze, Cornwall, and R Blackwater, Essex, 
offer a simple means of observing this oscillation 
Thus pollutmg substances or their products will 
tend to mcrease in such an oscdlatmg body of water, 
especially between spring tides Whether such a 
net pollution ever attains to lethal importance for 
the more delicate ammals, suqh os oysters, in any 
particular locality is a legitimate subject for re 
search , which, however, involves f undamentalstudies 
of the constitution of sea water All coastal waters 
must be regarded as polluted — usmg the word in a 
general sense— m comparison with oceanic water, 
and the degrees of pollution of coast and estuarine 
waters may be more readily determined by com- 
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panson of their fundamental properties with the 
purer medium The oyster cultivator wnll therefore 
welcome all schemes for the mvestigation of pollu 
tion and the maintenance of purity m estuarme 
waters 

Indeed, economic problems regardmg oysters and 
oyster cultivation are so bound up with those in 
general biology that extensive co ordinated re 
searches prosecuted on the lines advocated m 
Natubk, 122, p 31 1 , would serve both biological and 
economic aims, and might be the begmmng of a new 
phase m British marme biological resuaren 

On the economic side, it will be obvious from the 
account given above, and in Natubb, Feb 9, 
that the oyster cultivator requires a long lease 
of the ground it is proiwsed to cultivate Exist 



mg fishery nghts must be acknowledged, and 
if necessary dredgmg rights of local fishermen 
may be accommodate by an allotment of shares 
m the now schemes ’ In ventures in which 
the cultivator cannot expect to produce young 
oysters, that is, on purely fatteiung beds. State 
assistance cannot reasonably be expected But 
where conditions are deem^ favourable for the 
development of a new area for the production of 
young oysters. State aid in the early period of 
development may perhaps be reasonably asked for 
In beginning a sohenie for the production of oysters 
m a new locality, a fresh attempt is m fact being 
made to supply the raw material of an industry In 
this respect oyster production is roughly analogous 
to beet production 

New ventures which aim merely at fattening 
oysters will have to compete with well established 
merchants, who on one hand are expert m their 
busmese, but on the other hand do not appear 
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to be able to meet the demand In new producing 
areas the essential characters of the grounds m- 
elude 

(1) Estuanne waters sufficiently enclosed — m a 
technical sense — to ensure the retention of the larv» 
and spat in a maximum area under cultivation 

(2) A local seasonal temperature range givmg 
frequent probabilitieB of a maximum temperature 
m the bulk of the sea water of 64° F or more, and 
a mmimum rarely below 34° F 

(3) A large area of moderately clean ground, and 
moderately pure water which should not fluctuate 
greatly, nor fall much or often below 2 6 per cent, 
in saltness 

(4) A sufficient stock of large oysters to supply 
probabilities of an increasmg spatfall year by year 

(6) A supply of cheap clean shell or other material 
for the annual sowing for spat 


(6) Reasonable shelter from gales, if much sandy 
or fine gi^velly ground occurs m the locabty 

(7) Immimity from gross sewage or industrial 
pollution now and m the fairly distant future 

(8) Absence of an abnormal amount of enemies 
or pests 

A review of these characters mdicatea that the 
southern regions of England and Ireland are 
most likely to yield new producing grounds, whilst 
a glance at Fig 1 suggests that potentiahties for 
production in Ireland are undeveloped to a greater 
degree than m England 
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Vibration in Bridge Structures * 


B ridge bmldmg may be reckoned amongst the 
earliest of the structural engmeers’ efforts, 
and locomotive construction as one of the first lines 
of development in mechanical engineering , but 
the adequate study of the actions of a locomotive 
on a bndge has required very modem resources m 
investigation, and all those refinements of experi 
mental and analytical methods that mark the 
engineering techmque of to day The problem m 
its various aspects and complexities has been very 
completely studied, with the aid of these resources, 
by the s^ial Bridge Stress Committee appomted 
by the Department of Scientific and Industrial 
Research in 1 923 The Committee comprised highly 
representative scientific and technical engmeers, 
under the chairmanship of Sir J A Ewing, of the 
University of Edinburgh, and the full report of 
their deli^rations and mvestigations has now been 
published The remit of the Committee was “ to 
conduct researches with reference to stresses in 
radway bridges, especially as regards the effects 
of moving loads ” These comprehensive terms of 
reference have been very adequately mterpreted, 
and the work of the Committee constitutes an 
invaluable study of the vibration of bridge struc 
tures under impact influences Work with a 
somewhat simdar motive had previous^ been 
attempted — notably by the American Badway 
Engineering Association m 1910, and by a special 
committee of the Indian Radway Board in 1917 — 
but the present report goes much further and 
de^r mto the subject 

The previous investigations had made famly 
clear that the mam cause of senous augmentation 
of bndge stresses arose from the unbalanced vertical 
forces developed by the locomotive Oertam 
effects could be trac^ to rough and flat wheeb, 
irregulanties of track, or to heavily loaded freight 
cars, but these were usually small in relaUon to 
the direct consequence of the pulsating force — or 

■ IVpMrtiiMiit of SdenUfle and Indmtrisl Beaearoh Beport of tlie 
Bridge StreM CommJttw Pp. vUf216 (London HM Stationerr 
Office, ll»a) 18« net. 
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‘ hammer blow ’ — due to the ‘ balance ’ weights on 
the locomotive wheeb While this was recognised, 
it has not been very effectively embodied in bndge 
stress rules , and, as in the well known Pencoyd 
formula, the mfluonco of impact is generally coverod 
by a proportionate increase, varymg with span 
length, of the hve load stress If impact is mainly 
due to locomotive actions, this process of making 
allowance on total hve load is scarcely rational 
It 18 the achievement of the Bndge Stress Com- 
mitteo that it has not only clearly elucidated the 
nature and cause of impact, but that the investiga- 
tion IS so complete as to permit of the standardisa- 
tion and rationalisation of impact allowances in 
general 

An orflinary two cylinder locomotive is balanced 
by the locomotive engmeer by the addition of 
weights to the nms of the dnvmg wheeb But this 
IS merely a process of reducing the inertia force 
effects m the engme hnes What is ehminated in 
those hnes is transferred by the so called ‘ balance 
weights ’ to the vertical plane , and hence vanation 
of horizontal force is changed to a vertical fluctua- 
tion giving rise to a pulsating force on the raib 
The magmtude of this force is all important The 
report repeatedly refers to it , and it is recorded 
that the locomotive engineers of Great Britain are 
prepared to hmit its value to a total per locomotive 
of 12J tons at 6 revolutions per second of the 
wheeb It is, therefore, clear that the importance 
of the absolute value of this force as a factor m 
girder stresses is established and accepted The 
context abo explains that, while m some centres 
special care is taken to test the balance of loco- 
motives after construction, in other cases more 
attention is required in this matter It is also 
obvious that three- and four-cyhnder, and electric 
locomotives, m which a much higher degree of 
balance is possible, have distmct advantages over 
the more common two cylinder tyrpe 
The Committee’s work consisted of the actual 
observation of bridge vibrations and the analysis 
(Continutd, on p 403 ) 
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Greenland as it is and as it was ^ 

By Prof A C Sfward, F R S 

I T would not be inappropnate to take as a text island, an island large enough to rank as a con 
for this lecture words borrowed, with a sbght tinent, is approximately on the same parallel as the 
modification, from one of Thomas Hardy’s novels southern part of the Shetland Islands and as Finland 
“ The past seizes upon us with its shadowy hand and The broad base of the inverted triangle, the most 
holds us to listen to northerly land in 

the world, reaches 
lat 83° N , the 
length IS nearly 
1700 miles and the 
breadth in the 
middle is rather 
more than 600 
miles Greenland 
18 a relatively stable 
land, one of the 
oldest ]neoe8 of the 
earth’s crust 
severed from an in 
c onceivably ancient 
continent which 
once united the 
west and the cast 
By far the greater 
part of the island 
consists of crystal 
line rocks of the 
tyiie we see m the 
Norwegian moun 
tains and in the 
north west High 
lands of Scotland 
In the course of 
ages, Greenland 

ilhistrnfAH th« tnaot 1 — Ureenland C, region where Cretnoeom and Tertiary plant-bearing boda gonk With 

illustrates me lasci „„ expored Cr locality where a few laiwer Carbonlferoua plant* have been 

nation and the H?lI™*bJ’8ou’n(?dtatrict^“"‘‘ a lUiwtic pianubeda m thi « current pulsations 
stimulus insepar of the crust, but 

able from every honest endeavour to read the the movement was comparatively slight , the sea 
secrets of the rocks only partially transgressed the land and advanced 

farther towards the feet of the moimtains 

Physical and Gbolooioal Fbatubbis Of these oscillations there is evidence m sand 

We will first look at Greenland as a whole Cape stones and other sedimentary rocks which at 
Farewell, the southern apex of the wedge shaped several places on the coastal fringe he on the eroded 

platform of the original foundations The cliffs of 
*’*“*"“ Washington Land on the north-west coast are nch 

h4 


its tale ” One of 
my aims is to recall 
a few scenes — in 
particular, one scene 
— from a past sepa 
rated from the pre 
sent hy an interval 
measured in mil 
hons of years, and 
by so doing to illus- 
trate an impressive 
contrast between 
what IS and what 
was A conipanson 
of a small area of 
Greenland as it 
appears to day with 
the same district as 







roughlycorrespond 
ing to the stage in 
geological history 
represented by the 
chalk cliffs of 
England, affords a 
startling proof of 
the changing face 
of the earth and 


r Tlu fKjLdliur dvxMtkeeoMt- I 
MjlorawhewfiUiitfuca^ts j 
glow lath* jujmn*rTK»i«it«ftb« , 
Uan4.u eowMaiwidv bst 
actonlu^ to Kodvfem* 
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in marine fossila , in places the abundance of corals 
led the Danish geologist Laugo Koch to descnbe 
them as ventable ‘ coral reefs ’ Near the north 
east comer of Greenland some fossil plants were 
found m sediments deposited in the early days of 
the Carbomferous period Farther south, at Sabme 

Island, other sedimentary rocks have yielded ini 
pressions of leaves scarcely distmguishable from 
those of the existmg maidenhair tree {Qtnkgo btloba), 
with fragments of other plants of Tertiary age 
Still farther south in the district of Scoresby Sound 
a nch Rhsetic flora has been discovered, a flora no 
loss liixunant than floras of the same ago from much 
more southern countries The plant fragments 
were transported by rivers turbid with sand and 
mud to a delta cricroochmg over the waters of an 
estuary at a penod between that representefi by the 
still oltler Triossic salt bearing marls of Cheshire 
and the younger Jurassic strata exposed on the 
Yorkshire coast There are also more ancient sedi 
mentary rocks not far from Capo Farewell Special 
attention will be given in the latter part of the 
lecture to the remains of a vegetation scattered 
through sandstones and shales deposited ui an 
estuary dunng the first half of the Cretaceous jieriod 
and now accessible in the cliffs of Disko Island, 
Upeniivik Island, and the mainland about half way 
up the west coast This flora is selected in illustra 
tion of the contrast between the present and the 
past to which reference has already been made 
The solid land is seldom stationary , we think of 
it as permanent, but mtensive study of most regions 
demonstrates the fallacy of conclusions tlrawn from 
general impressions Observations mcKle over a 
series of years m the latter part of last century show 
that a section of the west coast is now sinkmg , the 
brown seaweeds are slowly creepmg up the face of 
the cliffs The Cretaceous plant bearmg beds are 
occasionally overlain by strata of Tertiary age, some 
of which an rich ui plants Both Cretaceous and 
Tertiary rocks are protected by superposed layers of 
basaltic lava and volcanic ash — Arctic outliers of the 
great volcanic plateau oi which there are other rehes 
in the Giants Causeway and on islands off the west 
coast of (Scotland Such are some of the documents, 
differing widely in geological age, which tell of re 
current changes of level and supply the means of 
mterpreting the ‘ ghostly language of the ancient 
earth ” 

A word on the human inhabitants there are 
about 20,000 Eskimo, most of whom live on the 
west coast There is a fairly large colony a short 
distance from Cape Farewell on the east coast, and 
m 1926 one or two new settlements were estab 


hshed m the neighbourhood of Scoresby Sound. 
More than 900 years ago, Enc the Red, takmg with 
him about a hundred companions, with sheep and 
oxen, sailed from Iceland and founded colomos near 
the south end of the west coast of Greenland In 
1721 Hans Egedo saded from Bergen and accom 
plished what has been called the re colonisation of 
Greenland , he went there as a missionary m the 
hope of finding some descendants of the earlier Norse 
colonists , he found only graves and rumed build 
mgs In recent years many other traces of the early 
settlors have been discovered by Danish anti 
quanans In addition to the Eskimo there are a 
few Danish officials Under Danish rule the con- 
dition of the natives has been greatly improved , 
they can now obtain the necessanes of life whether 
hunting IS good or bad Dogs used for drawing 
sledges m the northern half of the coimtry are im 
portant and, indeed, essential compamons to the 
inhabitants , m summer they are usually left to fend 
for themselves , m wmter they become efficient 
servants 

Greenland under an Ice Sheet 
The outstandmg feature of Greenland is the m 
land ice With the exception of a coastal strip 
along most of the west coast, a relatively brooil strip 
on the extreme north, and a narrow margin on the 
east, the whole of the island is hidden under ice of 
unknown thickness which forms a gently slopmg 
dome rismg m the interior to a height of at least 
9000 ft Hero and there on the lower slopes of the 
ice shcH t, summits of mountams project as solitary 
islands above the “ waste of frozen billows ” These 
are spoken of as ‘ nunataks,’ a name suggested by 
Nordenskjold Sailing up the west coast m summer, 
one sees the ice free edge of a plateau nsmg to a 
height of a few thousand feet, the cliffs mtersected 
by many tortuous fiords, and, on the seaward side, 
groups of rocky islands with the rounded contours 
characteristic of ice action An occasional white 
gleam above the dark cliffs of the mainland comes 
from the edge of the inland ice Some glaciers creep 
into the open sea , others enter the deep water of 
fiords several miles from the coast From one 
glacier at the head of the ice fiord near Jakobshavn 
(lat 69° N ) are calved many of the icebergs which 
are earned by currents to the Newfoundland banks 
and much farther south , many are stranded on 
shallows off the Greenland coast Near the land 
the sea is littered with icebergs of all shapes and 
sizes , their sunlit sides and pinnacled summits are 
radiantly white, and near the surface of the water a 
bnlliant blue green In the stillness of the night 
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the sadden booming of breaking bergs reoalla Cole 
ndge’s description m “The Ancient Manner” 

“ the ice did spht with a thunder fit ” Some of the 
larger icebergs reach a height of 200 ft above the 
water, and the submerged portion is approximately 
eight times as deep as the height of the visible berg 

The jagged Alpine peaks of the higher mountains 
of crystallme rock, which are especially impressive 
as seen off Upemivik Island, are in marked contrast 
to the flat topped basaltic hills of Disko Island and 
the adjacent Nugsuak Peninsula (Fig 2) Before 
passing to the consideration of the fossils preserved 
in the sediments be 
low the basalt, wo 
will take a general 
view of the vegeta 
tion which partially 
clothes the ice free 
coastal belt 

The Present Veoe 

TATioN OF Green 

LAND 

From the whole 
of Grccnlami, 390 
species of vascular 
plants, that is, 
flowering plants, 
comfers, and mem 
liers of the class to 
which the fenis be 
long, have been 
corded The tree 
limit, which 18 taken 
as the southern 
boundary of Arctic 
vegetation, is close 
to Cax>e Farewell , m south Greenland there are 
birches, alders, and a few other trees, some 
reaching a height of 12 ft or 18 ft Farther 
north m the region of Disko Island, the only re 
jirosontatives of trees are dwarf shrubby willows 
and the dwarf burh , the tallest willows rarely 
exceed three feet The prostrate shoots bear an 
amazing number of catkins , thoir roots spread far 
m a horizontal direction through the shallow soil 
(Fig 3) The ground is permanently frozen at a 
depth of rather more than a yard A reflection of 
the seventy of the life conations is seen in the 
mtemal structure of a willow stem , m a section 
of a stem less than an mch in diameter fifty rings 
were counted Lichens play a prominent part 
m the landscape and in prepanng the ground for 
higher plants , tuft* of white, yellow, and grejr, 


with splashes of vermibon, give colour to tundra 
and rock It is worthy of note that about half of 
the lichens obtained from the Antarctic contment 
belong to species recorded also from Arctic lands , 
these wind borne plants are probably the greatest 
travellers of the plant kingdom Tht green nbbons 
marking the course of streams owe much of their 
bnlhance to mosses 

There are a few ftriis, some growing ui rock 
fissures, some m company with flowering plants in 
favoured situations Cystoptens fragihs, the bnttle 
fern, is one of the most cosmopolitan of plants , it 


grows m Spitaliergen, in Chile, Ahyasima, on Kih 
maiijaro, and in the sub Antarctic island of South 
Georgia There is also the holly fern Polyatxchum 
Lonckths, a European species which flourishes in 
central Asia and in the southern hemisphere lie 
ferenco may be made to two other plants which 
belong to the fern class and are very widely distri 
buted Eqmsetum arvense, the common horse tail, 
and a club moss. Lycopodium Selago 

Turning to the flowering plants, which give to the 
Arctic landscape an unexpected brightness, a few 
examples must suffice The Monocotyledons in 
elude several grasses, sedges, and rushes , species of 
pondweeds [Fotamogeton) and a few forms of cotton 
grass [Eriophorum) On a sunny slope on the shore 
of Disko Island there arc a few orchids {Habenaria 
and Lietera) and other plants which have been able 
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to occupy this exceptionally favoured station many 
miles north of then* normal range The tallest 
flowcrmg plant is Arehangdtca, an Umbelliferous 
genus prized as a dehcacy both by the Eskimo and 
sophisticated Europeans The large rounded leaves 
of an Alchtmilla, closely allied to the Bntish lady’s 
mantle, come next in size to those of ArcJuingeluM 
There is much heath land, but the heather and 
Img which we associate with heath moors are absent , 
their place is taken by Caaetope tetragona, charac 
tensed by the grooved loaves m four crowded ranks 
and yellow flower bells Caaexope grows m Scan 


cbuavia, though not elsewhere in Europe, m the 
Rocky Mountains, and in central Asia The crow 
lierry, Ernpetrum mgrum, associated with the bil 
berry, is a common Arctic plant which has wandered 
as far as the southern end of South America Saxi 
frages are abundant , the flowers of the purple saxi 
frago, Saxijraga opposttifolia, are an exception to the 
provailmg white This species, one of many com 
mon to Greenland and Britain, occurs with other 
plants on the north coast of Greenland up to lat 
83° N , it grows also on the higher slopes of the 
Himalayas Dryaa integnfoha, an American species 
differmg but little from the Bntish Dryas octopelala, 
18 a consf^uous member of the west coast flora 
Dryas otiefiutla is charactenstio of the north coast 
and eftstem Greenland The famihar and always at 


tractive hare bell, Campantda rotundtfol%a, seems to 
be as much at home on the hills of Greenland as it 
IS m England, in North Afnca, and the Far East 
Among other plants are the moimtam sorrel Oxyrta 
dtgyna , the moss campion, Silent acavlis, which is 
one of several cushion plants characteristic of rocky 
places , a closely allied plant, Melandrtum apekdum 
(or Lychnis apetala) , the yellow poppy , a species 
of Pyrola (the I^abrador tea) , Ledum, with its white 
sweet scented flower heads, exceptional in a flora 
composed almost entirely of scentless flowers , also 
a willow herb with flowers larger and handsomer 
than those of our 
British species 
My mam object is 
to give a general 
impression of the 
more obvious feat 
iires of the present 
vegetation, not to 
describe many m 
dividual plants A 
Scottish mountain 
with many immi 
grants from Arctic 
lands reproduces m 
broad features the 
Greenland land 
scape I but there is 
this difference the 
mountain flora in 
Gret'nland reaches 
the coast and there 
IS 110 intervening 
belt of forest and 
meadow The 
mean temperature 
forJulymlat 69“ N 
on the west coast of Greenland is 47° F , the corre 
sponduig temperature in the London district is 60° 
F , in February the mean temperature m Greenland 
IS 36° below freezmg pomt , in London it is 10° above 
the freezing pomt It is not until the temperature 
rises above the freezing point that the plant world 
becomes active in the extreme north the growing 
season lasts barely two months , it is only in July 
that rain takes the place of snow In the region of 
Disko Island the summer season is not much longer 
The summer is a period of concentrated effort , there 
IB no time for the leisurely sequence of plants that 
bloom early and plants that bloom late The un 
foldmg of buds prepared in the previous year before 
the incidence of the winter sleep heralds the rush of 
new life with an almost explosive suddenness Short 
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as the summer is, the plants succeed in spreading a 
parti coloured carpet over hill slopes and valley, and 
in decorating rock ledges and fissures A brilliant 
summer display is followed by a “ nob autumnal 
melancholy ” the ground is strewn with deep red 
and orange yellow leaves which are soon to form a 
welcome blanket, aided by the snow which quickly 
follows, above the shoots entering on the long 
winter’s rest 

Of the 390 vascular plants. Prof Ostenfeld of 
Copenhagen thinks that about 13 per cent may 
have been introduced by the early Norse colonists , 
of the remainder, by far the greater number came 
from North America by way of the narrow channels 
separating the Amencan archipelago from the 
north west corner of Greenland A smaller number 
travelled from Euro|je, some driven by wind, the 
passage probably facilitated by a frozen sea, others 
carried by birds 

Greenland as it is enablta us to picture the British 
Isles in the grip of the Ice Age, at a time separated 
from the present by a comparatively short inter 
val as geologists reckon time — say 40,000 years 
We know that the flora of Britain, as also that 
of northern Europe generally, was much richer in 
Arctic forms than it is now To give one example 
from thin layers of jieaty matenal in a gravel pit 
close to Cambridge, several Arctic species associated 
with more southern tjqies have been identified, a 
mixture very similar to that in the present Green 
land flora When the Glacial period was at its 
height, the conditions m Greenland were even more 
severe than they are now , it is believed by sonu 
botanists that thi whole of the vegetation colonised 
the land after the Ice Age had passed its clunax 
The entire vegetation, it is suggested, must have 
been destroyed On the other hand, the occurrence 
of flowering plants on the northern border of Green 
land and of some siiecies on wmd swept island peaks 
above the level of the mland ice, gives support to 
Prof Ostenfeld’s view that a small proportion of the 
present flora survived the great ordeal It is highly 
probable that, as in Greenland to day, a compara 
tively rich flora is able to exist on the ice free 
margins and on nunataks , so also when the Bntish 
Isles were as Greenland is now, there must have been 
sheltered places which served as refuges for the 
hardier member of the pre glacial vegetation 

Many Greenland plants have a circumpolar dis 
tnbution , some are exclusively or mainly Arctic . 
others, though widely spread m Arctic regions, are 
established also in more southern stations A 
southern migration from the far north was caused 
by the gradual extension of the ice , the majoniy 


of the plants, unable to endure the mcreasing hard 
ships, were driven to alien lands and a few crossed 
the equator When the ice retreated and the tern 
perature rose, some of the travellers returned to 
the north , others found congemal habitats m the 
colder chmate on mountain slopes A iew of the 
Arctic plants held on to life in their original homes 
as a small nucleus company m solo possession of a 
territory tem|)orarilv deserted bv most of the former 
occupants 

We have noticed the circumpolar range of many 
members of Arctic floras, and we have seen that 
some species are able to iixist oven on the northern 
most edge of Greenland which looks out over the 
abysmal Polar sea Turning to the Antarctic con 
tinent, we find an amazing contrast flowenng plants 
are unrepresented on the groat mass of land sur- 
rounding the South Pole, even though its coast line 
occupies a position where iii the northern hemi 
sphere there is a comparatively rich flora Two 
flowering plants have lieen found south of lat 60° S , 
m South Georgia (correspondmg roughly m latitude 
with the Bntish Isles), the South Shetlands, and 
Graham I^nd 

The fRETACEOUs Veoetation Ok Western 
Grekni and 

We will now visit the cliffs and ravines of Disko 
Island, Upornivik Island, and the adjacent mam 
land, and glance at some of tlu^ fragmentary samples 
of the Cretaceous flora ombidded in the mud and 
sand of an old nver delta We pass ovir the 
ages intervening between the maximum glaciation 
during the Ice Age, which antedates the present by 
some 40,000 years, to the early days of the Cro 
taceoiis pencil, separated from us by peihaps a 
hundred million years Among the fossil ferns, by 
far the most abundant genus is Ohichema, or Gkv 
chemtea — to use the name generally applied to ex 
tiiict species Many of the fronds are fertile, and it 
IS possible to examine under the microscojie the 
structure of the spore capsules The habit of the 
leaves and the structure of leaf stalks and sporangia 
afford convincing evidence of close relationship with 
species of OfeicAcma which are now among the more 
familiar ferns in the tropics Oleirhenia is unknown 
in Europe Anothey type of fern (Laccoptena) is 
represented by fronds characterised by spreading 
finger like branches set with long and narrow leaflets 
which agree closely with those of the Malayan genus 
Matoma Similarly, a few specimens have been 
obtamed which present a strikmg resemblance, m 
form and venation, to fronds of another Malayan 
and Indian genus, Dtptena, a plant described by 
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Alfred Russel Wallace as growing, in company with 
Maionta, on the higher slopes of Mount Ophir in the 
Malay Peninsula 

Leaves, twigs, and occasional petnfied stems of 
conifers are fairly common To day there are no 
conifers in Greenland north of lat 67“ 60' N , the 
northernmost limit of the jumper Petnfied stems 
of conifers nval m size the trunk of a well grown fir, 
and the annual nngs, m marked contrast to those in 
the dwarfed stem of an Arctic willow, are compar 
able in breadth with the nngs in an English tree 
Home conifers are represented by innumerable fallen 
leaves recalling the leaf carpet m a modem forest 
Imperfectly preserved leaves are imtnistworthy as 
cntena of precise affimty, but such characters as can 
be made out suggest relationship with the umbrella 
pine {SemdopityM) of Japan Twigs and occasional 
cones bear testimony to the occurrence m the Green 
land forests of trees akin to the redwoods and mam 
moth trees which are now restneted to a narrow 
temtory in California Other conifers resemble 
cypresses , and there is some evidence of the pre 
sence of trees allied to existing Araucarias 

Two other groups of naked seeded plants (Gym 
nosperms) are represented broad, wedge shaped 
IcAVos with the blade cleft into two or more seg 
ments differ in no essential respect from the foliage 
of the maidenhair tree, the solitary survivor, and 
that only through the care of man, of a class which 
once overspread the world The second group is 
the Cycadophyta, another branch of the plant king 
clom which for long ages, m the Meso/oic era, was 
one of the ruling dynasties and is now rtpresimted 
by a coniparativelj small family , the cycads or sago 
palms, which are mainly tropical and reach their 
northern limit in Florida It is unLkely that the 
fretaceous fossil fronds, despite their general simi 
lanty to those of living genera, were borne by plants 
closely relattxl to the true cytads , they probably 
belonged to species of a wholly extinct section of 
the group 

Finally, we come to the flowering plants the 
Cretaceous representatives of the class which is now 
dominant in the plant kmgdoin were trees, not low 
growing shrubs or perennial herbs By far the 
commonest tree or at least the tree which has left 
the most abundant traces, seems to have been the 
plane, represented by several forms It must be j 
remembered that the available material, largely con 
sisting of detached leaves, is a small collection of 
scrape , a random choice of the winds which swept 
broken twigs and loaves mto the waters of a nver 
carrying to its delta a burden of sediment and vego 
table debns, records destined to serve os a source 


book for histonans of a future age Our conclu- 
sions are based on scraps of evidence, and the only 
plants we know are such as came within the reach 
of the agents which caused their preservation In 
form, in venation, and in size, the leaves of the 
Greenland planes are scarcely distmguishable from 
those of trees now livmg in Mexico, in Greece, and 
Asia Minor A type of leaf that is abundant at 
certain localities was for many years believed to 
belong to a tree nearly related to the tuhp tree 
(Ltriadendron) of North America and China * The 
exammation of more recently collected specimens 
has confirmed a previously expressed suspicion that 
the supposed Ltrtodendron leaves are not complete 
leaves but leaflets from the foliage of trees nearly 
related to the tropical genus Dalbergia, a member of 
the Leguminosffi Some years ago the late Prof 
Nathorst of Stockholm described specimens of large 
leaves and pieces of inflorescence presenting an un 
mistakablo resemblance to the leaves and flowers 
of Artocarpvi, the tropical bread fruit tree Some 
smaller examples of the same typo were collected m 
1921 The Cretaceous vegetation mcludoil other 
broad leaved trees magnolia, oak, trees related to 
members of the Laurel family and to six^cies of 
the family Menispermaceee now mainly tropical m 
distribution 

It IS possible with the help of a little iniagina 
turn to reconstruct a scene m Cretaceous Green 
land Across a broad estuary m summer, a range 
of mountains on which patches of winter snow 
are still unmeltod , in the foreground maidenhair 
trees, conifers foreshadowing pines, cyfiresses, arau 
canas, and other surviving members of the Gynino 
Bjiertns There are also many ferns, a few with 
erect stems, many with creeping rhizomes bearing 
long stalked and repeatedly forked fronds, others 
w ith leaves divided into long, narrow arras Among 
the broad leaved trees aro several planes, an oak, a 
magnoha m flower, trees with the foliage of dal 
bergias, the cinnamon, and trees belonging to 
families which since the Cretaceous penod have 
wandered through Europe and the greater part of 
the North American continent, some surviving only 
m the southern tropics 


Fossil Plants as Evidbnob of Climatic 

CUANGB 

An uncritical or superficial comparison of the 
Cretaceous vegetation with that in the Arctic 
regions at the present day would seem to necessitate 


enland, nubllthed by Oie Cam bridge 
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the inferenoe that the Orotaoeous climate must have 
been tropical Some of the ferns and other plants 
obtamed from the Greenland rooks have been com 
pared with species that are now mainly tropical m 
distribution Let us consider more closely the 
evidence and the conclusions which may legiti 
mately be drawn from it It is true that the exist 
ing species of the fern OUtchenta are for the most 
part tropical , on the other hand, the genus occurs 
in the Far East north of lat 30° N and extends a 
short distance north of lat 20° N m North America 
Moreover, the 


allied species often grow in regions differing con 
siderably in mean temperature 

A further pomt is, ought we to assume that plants 
have remamed unaltered m their constitution, in 
the sensitiveness of their livmg protoplasm, to the 
effects of cold and other external mfluonces t It is 
surely rash to assume that in the course of ages there 
heus been no change m the degree of response to 
factors which govern existence My own view is 
that the practice of employmg plants, especially 
extmet plants, as guides to temperature in the 
past, has been 


occurrence of 
species at an 
altitude of more 
than 12,000 ft 
in Now Guinea 
and above 
10,000 ft on 
Ruwonzon in 
tropical Afnca 
shows that the 
genus IS able to 
tolerate con 
ditions that are 
by no means 
tropical 
One of the 
most remark 
able instances 
of the presence 
m the Cretace 
ous flora of a 
plant that is 
now tropical is 
furnished by 
Artocar pus 



carried too far 
There can bo no 
doubt that, 
when the Oe 
taci ous vegeta 
tioii covered the 
wi'stom glens of 
Groi'iiland, the 
climate must 
have been very 
m u c h more 
gonial than it 
18 now , we 
cannot usefully 
attempt toesti 
mate the differ 
elite in degrees 
of temperature 
How can the 
difference be 
explained* The 
often repeated 
proposal to as 
Rume move 
ments in the 


(Fig 4) The 
genus Dalbergta 


Pio 4 — Map showliui the approximate norihom 
speolea ol the following gnnora A, Artoearput 


houniiar/ of the area of <llatrlbutlon of living 
D Vmtrgia O atnchenxa, V Plalanut 


position of the 
earth’s axis — a 


affords an almost equally striking contrast m 
geographical range The present distribution of 
Magnolta m both the Old and New Worlds is 
far to the south of its former range The plane 
tree (Platanus) now flourishes in temperate regions, 
m Greece and Asia Minor, and m America it passes 
north of lat 40° N The genus Gmig'o flowers freely 
m the south of France , in England it is compara 
tively hardy The present geographical distnbu 
tion of such Greenland Cretaceous genera as are now 
represented by existing species would seem to indi 
cate a obmate m the Arctic regions not less gemal 
than that m southern Europe at the present day 
The important pomt is the value to be attached to 
this kind of comparison We know that closely 


shifting of the poles — oven wore there adequate 
grounds for the assumption, would not provide a 
satisfactory solution Astronomers offer no en 
oourageraent to geologists prepared to take liberties 
with the axis of the earth It is certain that the 
boundaries of land and sea, the height of the land 
as well as the area, have changeil from age' to age 
and that chmatic conditions have correspondmgly 
fluctuated Changes in the relative position of land 
and water, such as we can legitimately postulate, 
would go some way towards provision of the en 
vironment demanded by the Cretaceous vegetation , 
but it IB the opimou of some meteorologists that we 
cannot solve the problem on these hues 
The publication of Wegener’s views on contmental 
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drift, the shifting of continental masses by the slow 
drifting apart of slabs of land detached from a 
once continuous surface, seemed to offer a possible 
way out of the difficulty created by the oocurrenoe of 
fossils m places where their presence has long been 
a puzzle to geologists We may hope before long 
to haw trustworthy data by which to test the value 
of Wegener’s h}T)othe8i8 It is tern pting to imagine 
Cretaceous Greenland lying many degrees south 
of its present position The close correspondence 
between the Rhaetic flora obtained from Scoresby 
Sound and that discovered some years ago m south 
ern Sweden, and a similar agreement between the 
Arctic flora and floras preserved m rocks of the same 
age m Maryland and Virgmia, m Bohemia, and else 
where, almost persuade us that we are most likely 
to solve the problem by regarding the earth’s crust 
as a collection of blocks floating on a heavier sub 
stratum, some of which have wandered far from the 
positions they once occupied Evidence in support 
of changmg chmates is as strong as evidence can be, 
but we are still gropmg for satisfying explanations 
It may be that no explanation can be found unless 


we adopt the Wegener hypothesis or some modifica 
tion of it 

On the other hand, it is difficult to beheve that 
the greater part of Greenland m the Cretaceous 
period was not, as it is now, well withm the Arctic 
circle Until we have convmomg evidence of drift 
mg continents, the question of how the problem of 
climatic change is to be solved must be left un 
answered Assuming an Arctic Cretaceous Green 
land, it follows that the luxuriant vegetation must 
have been able both to he dormant during the long 
wmter night and to accomplish the miracle of re 
clothing the earth in the course of the short summer 
aided by an ever present sun This unavoidable 
conclusion, though difficult to accept, is perhaps 
not beyond the range of possibihty 

Though we leave unsolveil problems raised by the 
contrast which it has been my aim to illustrate, we 
have obtained an insight into the methods of de 
ciphenng the records of the rocks, records which 
enable us to reconstruct some of the sharply con 
trasted stages in the history of an ever changing 
world 
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of the records therein obtained The gross total any case is partly an effect of damping , and in 
of the work in the field and in the office is enormous , this connexion the mteresting work on the influence 
but the subsidiary work called for in the study of of the locomotive springs should be noticed There 
vibration uistruments and their accuracy, special is apparently a pair ijf critical speeds depending on 
small scale laboratory tests, the development of a whetner the suspension sprmgs are in play or not, 
bridge - oscillating meMihine, and the theoretical the probabihty depending on whether the osciUa- 
mvestigation of bridge vibrations, are all of con tions of the bridge are sufficiently great to overcome 
siderame scope and important in themselves the sprmg friction Apart from dampmg, however. 
Indeed, the analytical work of Prof Inglis is already the span lenrth is an all important factor With 
well known as a research of special distinction , but short spans the natural frequency is too high to be 
although it had been, m the main, separately and equalled by the locomotive spteds With very 
previously published m special papers, its function long spans, on the other hand, the natural frequency 
m guiding tne investigation is only now clearly seen agrees w ith low locomotive speeds, when the 
through its relation to the complete report impulses are relatively small To deal with these 

The pulsating forces from the locomotive wheels different effects the Committee develops a ‘ dynamic 
create regular impulses on the structure during magmfaor,’ a multipher akin to the usual amph 
passage If these are in agreement with the natural hcation factor of vibration theory, which expresses 
frequency of the bridge, large vibratory amphtudes the ratio of the vibration amplitude to the deflection 
may ensue as a result of resonance The work of that would be caused by a static load equal to the 
mvestigation, then, entade<l the measurement of hammer blow This factor is first developed for 
natural frequencies with the bridge loaded and the synchronous condition for all spans and then 
unloaded , and the observation and recordmg of corrected for the interrelations of span length and 
the deflections with the locomotive passing over, locomotive frequency It would appear that spans 
first at very low speeds, and then at speeds at and around 100 ft are subject to the largest dynamical 
around resonance Examinations were carried out magnification The curve for this important 
on 52 bridges varymg m span from 16 ft to 346 ft factor should ultimately take an important jilace 
The locomotives were provided by the railway in bndge design rules 

companies, who throughout co operated with the The report briefly discusses other causes of 
Committee All typos were represented In many impact, such as effects of irregulanties of track, 
oases the engines were specially chosen for the largo rail joints, and the lurching’ of locomotives, 
hammer blow which they developed, so that the and enters at largo into the tabulation of loads 
worst possible conditions could be fully observed and allowances for impact Appendixes on impact 
The total amount of information gathered, and the formulae, instruments, balancing of locomotives, 
wide range of spans dealt with, full particulars of etc , are given The whole report constitutes an 
which are given, certainly permit of important impressive compilation of the details and con 
conclusions which should prove thoroughly reliable elusions of a courageous and exhaustive full scale 
in the guidance of bndge design research that reflects great cndit on the Committee 

The limitation of the amplitude of vibration in and its staff 


Obituary 

T he issue of the Phyatkaltache Zutachnft for whom ho differed, and this attitude did not smooth 
Jan 1 contains a photograph and an obituary his way m life He is best known for his deform 
notice of Prof A H Bucherer of Bonn, who died able electron ” and for liis experimental determma 
in May 1927, written by his former colleague. Dr tion of the mfluence of the speed of an electron 
R Tomaschek He was bom in Cologne on July on its apparent mass He was not satisfied with 
9, 1863, the eldest of six children of H Bucherer, Einsteins relativity theones, and was engaged 
a chemical manufacturer, and his wife, a musical towards the end of his life in an endeavour to 
and highly educated English lady He was deduce all the results of that theory and remove 
educated at the Cologne High School, where he some of the difficulties it has raised, by a logical 
displayed a gift for languages After servmg his development of classical mechanics 

year in the army and spending a year at the 

Hanover techmoal school, he went in 1886 to the By the recent death of Dr Fran/ Oppeiiheim, 
Johns Hopkins Umversity, Baltimore, where he announced in the Chemiker Zextung, Germany has 
studied under Prof Ira Remson, and for a tune lost one of its leading personalities in chemical in 
held a lectureship, then m 1863 to Cornell Univer dustry For nearly fifty years Dr Oppenheim w^ 
sity, and m 1896 returned to Germany to complete associated with the Aktiongosellachaft flir Amlm- 
his studies under Prof Braun at Strasbourg, and fabrikation in Berhn, of which concern ho was 
took hiB doctor’s degree m 1896 After a further president at the time of its inclusion in the I G 
three years at Leipzig under Ostwald, and at other Wrbenindustne Aktiengesellschaft in 1925 His 
universities, he became a lecturer on physical npe experience led to his appomtment on the board 
chemistry at Bonn in 1899 Later he b^me of management of the latter amalgamation He held 
honorary professor, a post he resigned m 1923 several public offices connected with the German 
From his youth he showed himself 5 mdependent chemical mdustry , for example, he was treasurer 
thought, little disposed to ooncihate those from of the Emil Fischer Society for the promotion of 
No 3099, VoL 123] 
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chemical research, of the Adolph von Baeyer 
Society for the promotion of chemical literature, and 
of the Justus von Liebig Society for the promotion 
of chemical teachmg Quite recently he had been 
elected to the committee of the Chemisch Tech- 
nische Reichsanstalt in Berlin He died at Camo at 
the age of seventy seven years 

The death on Feb 28, at the age of seventy 
three years, of Hr J Wells, formerly Warden of 
Wadham College and Vice Chancellor of the 
University of Oxford, is felt as a serious loss in 
many departments of University activity Though 


not himself a student of science, he was never 
unmin dful of the scientific traditions of the College 
over which he presided It is undoubtedly the case 
that but for his wise and fair mmded dealing with 
the matter during his vice-ohanoellorship, the 
Lewis Evans collection of scientific instruments 
might have been lost, not only to Oxford, but to 
England as well It should always be remembered 
that not only this mvaluable asset for the history 
of science, but also many other advances m the 
scientific equipment of the University of Oxford, 
owe their efiiciency, if not their existence, to the 
good offices of Dr Wells 


News and Views. 


The fiftieth birthday of Prof A Einstein occurred 
on Mar 14 and brought congratulations from all 
parts of the world The Oerman Chancellor hailerl 
lum as " Germany s great savant,” and the Berlin 
municipality gave him the life tenancy of a pleasantly 
situated mansion The Umversity of Paris conforreil 
an hnnorarj degree Ihe Zionists are to plant an 
” Einstein Wood ” near Jerusalem Never before 
has the name of a scientific worker meant so much to 
the average man Yet the creator of relativity and 
of the unitary field theory remains a quiet and retiring 
personality who dislikes publicity and society His 
appearance suggests a musician, and indeed hia love 
of music IS one of his loading oharactenstics Last 
year he gave a y lolin recital for a chanty Ho finds 
much pleasure in Russian literature, and appreciates 
modem ideas in orchitocture Ho is an ardent 
sympathiser with efforts for world peace Recently 
his health has not boon good, but he savs, “ Illness has 
it<» advantage one learns to think 1 have only just 
begun to think ” 

Emplovers and trade unionists associated under 
the auspices of the Conference on Industrial Re 
organisation and Industrial Relations have recently 
issued an intenm joint report on imemployment In 
this report the problem of unemployment is mvesti 
gated and suggestions made for its diminution It is 
pointed out that, since 1920, there have seldom been 
fewer than a million workers unemployed in Great 
Britain, while at times the number has exceeded two 
millions The heavy mdustries in particular have 
been severely hit by the depression and the activity 
of certain prosperous industries, such as artificial silk 
and the motor industry, has not really compensated 
for {his depression in the great basic industries The 
report stresses three factors, monetary policy, world 
economic conditions, and the temporary displacement 
of labour due to the rapid adoption of labour saving 
methods, as being the main causes of the present acute 
unemploy meijL 

CORHESPONDINO to this analysis of the causes of 
unemployment m Great Bntain, the mam remedies 
(that is, apart from immediate or merely palliative 
measures) suggested in the recent mtenm report are 
first, an mquiry into monetary policy with whatever 
dction may be found necessary , second, the re 
No 3009, VoL 123] 


organisation of industry, including rational orgamsa 
tion mto larger umts and the substitution of modern 
plant and technique , and third, measures to mitigate 
the evils resulting from rapid displacement of labour 
Finally, the novel and interesting suggestion is put 
forward that a Labour Reserve Fund should be set up 
either by firms or by particular mdustries, which 
fund would be available for the purpose of assisting 
displaced labour Progressive firms, it is pointed out, 
build up special reserve funds (apart from nonnal 
depreciation) to enable plant to be replaced before it 
is worn out, so that the most modem equipment can 
be introduced It is even more necessary that Such 
progress should not involve hardship to the human 
element 

Industrialism in England moves on apace and 
the town continues to swallow up the countryside 
This IS a healthy economic sign even though it leads 
to unhealthy social conditions The old order of 
towns and villages is givmg place to new groups of 
towns or * conurbations ’ and regional associations 
Mr F Longstreth Thompson m his address on ‘ Re 
cent Developments m Town Planmng,’ read at the 
Surveyors’ Institution on Mar 4, enumerates no fewer 
than 67 joint committees covormg a total area of 
almost 12,000,000 acres and having a population of 
approximately 30,000,000— out of a total population 
for England and Wales of only 38,000,000 In view of 
the near approach of the next census, this raises a ques- 
tion of great importance Hitherto the statistical m 
formation has been given separately for the towns, 
the urban and the rural distncts This assumes an 
economic isolation which no longer exists, and serious 
consideration should be given to furnishing returns 
on the basis of these new divisions which have 
developed by tind from the recogmtion of mutual 
dependence and interests For the sake of contmuity 
it may be essential to maintain the earlier census 
divisions, but supplementary summaries may at least 
be possible 

Returning to Mr Thompson’s paper, he pomts out 
two useful outgrowths from the original Town Plan 
ning Act For the moment, town planmng schemes 
are confined to land which is in course of development 
or appears likely to be used for building purposes 
For boroughs and urban distncts with a population 
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of more than 20,000, such sohemea are obligatory, 
though the date of their completion has been twice 
postponed The fact that other communities have 
organised themselves voluntarily for the preparation 
of a scheme shows that regional and town planning w 
now accepted as part of local administration The 
latest developments have been m the direction of 
oontrolhng areas already built upon The Mmister 
of Health now lias powers to act with the view of 
preserving the existing character and protecting the 
existmg features of any locality of special architectural, 
lustorio, or artistic interest Advantage has already 
been taken of this permission to prepare schemes for 
Oxford, Winchester, Exeter, and Canterbury Mr 
Thompson notes also that official consideration is 
being given to the question of extending town plaiming 
powers in respect of all built on areas and that it may 
be anticipated that the scope of the Act will be en 
larged m this sense m the not distant future 

At the time of writing no detailed account has 
appeared of the circumstances attending the com 
meiicement of the disastrous floods that began on 
Mar 13 in Alabama, C S A , owing doubtless to 
the speedy mtemiption of communications between 
the devastated area and the outside world In the 
Weekly Weather and Crop Bulletin of the USA De 
partment of Agnoulture, it is stated that m January 
a large part of the States northwards and north 
westwards from the Ohio and Missouri valleys had 
extreme cold, with heavy snowfall, which m some 
places exceeded anything known before m January 
The rainfall over Alabama for that month was, how 
ever, not remarkable In tebruarv there was an 
equally pronoimced area of cold, rather farther south 
than that of January , the distnbiition of excessive 
precipitation was diilerent and covereil a smaller 
proportion of the country, Alabama lying, however, 
well within the most notable wet region, which in 
eluded the Atlantic coastal States and extendeil 
south westwards to the Lower Mississippi River 
Within this wet zone the fall was sometimes more 
than twice the normal for the month The same 
publication contams a note of exceasivelv heavy rams 
over parts of Alabama early in the present month, 
and of the nvers Tombigliee and Coosa being m flood 
before the end of the first week 

More recent meteorological information is available 
on the charts for the northern hemisphere published 
by the Meteorological Office, London Between 
Mar 10 and 12, a large anticyclone moved eastwards 
from a position south of the Great Lakes A long 
chain of depressions which extended from Alaska 
southwards to the western part of the Gulf of Mexico, 
if not still farther, began to replace the anticyclone 
and brought wet weather with southerly winds and 
rising temperatures to the Gulf States Cyclomo 
weather appears to have contmued at least up to 
Mar 16, that is to say, for three days beyond the date 
when the floods are reported to have begun The 
southerly winds evidently extended from regions well 
within the tropics, and must have been heavily 
charged with moisture It is reasonable to suppose 
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that the work of the tropical rainstorms ma\ have 
been aided by rapid melting of the snow on high 
ground farther north, and that the overcharged nvers 
burst their banks or ‘ levees,’ as happened m the 
Mississippi floods of 1926-27 Such disasters, and 
the more frequent devastations on a smaller scale due 
to travelling ‘ tornadoes,’ arc inevitable m a country 
where the gradient of temi»rature with latitude m 
early sprmg is so steep It is the presence of the 
tempermg waters of the North Atlantic in high 
latitudes that saves the British Isles from like 
visitations 

Srverai, of the Livery fximpames of the ( itv of 
London have made very substantial provision for 
the development of scieiite and technical ediuation , 
and it is estimated that the amoimt actually exiiendeii 
by them on these objects exceeds two million pounds 
Some of the companies have established scholarships 
or fellowships, in addition to making giants to m 
stitutions Thus the Giocers’ Company has thro© 
scholarships of £300 a year each, for inquiry into 
iRiisation of prevalent disease or as to means of 
jirevention of premature death , the Salters' Company 
has founded its Institute of Industrial Chemistry, 
which offers fellowships of £260 to £300 a year 
to chemists of graduate standing to enable them 
to undeigo a special further training for (areors 
in chemical industry, the Drapers’ Company has 
ilevoted £20 000 to scholarshqis for the textile 
industnos , and similar endowments have been made 
by the Lieathersellers’ Company and the Fishmongers’ 
Company About six years ago the Armourers and 
firasiers’ Company founded its research fellowship m 
metallurgy, which is awardeil by a committee con 
sistmg of three peisons aptiomtod hy the Company 
and four apixunteil by the Royal hocioty and is of 
the value of £500 a year Miss C F Elam has done 
very successful resean h m metalluigy while holding 
this fellowship for the jiast five years, and she still 
has another six months in which to continue her 
work Announcement is now mode that a now follow 
will shortly be appointed hull particulars of the 
fellowship can be obtemod on apjihcation to the 
Secretaries of the Ro\al Society, Burlington House, 
London, W 1 

WlDRSPRlTAn interest has been aioused hi the 
announcement mode by Mr I,eonartl C Woollev 
in the Times of Mar 10 that he has discoxemd at 
Ur evidence for the histoncdv of the Flood of Genesis 
and Mesopotamian legend In excavating the deposits 
belonging to the early occupation, to which reference 
has been made in previous communications, he found 
relics of human activity on the low lying jiiirts of 
the island which had bwu submerged under a huge 
bank of water laid clay of some eight feet m thickness 
On top of this was a fresh occupation which carried 
on some of the old traditions but departed entirely 
from others There is thus a break in continuity 
caused by this disaster which he suggests can be none 
other than the flood of Sumerian history and legend 

Comments by Sir E A Walhs Budge and others 
appear m the Times of Mar 18, and they generally 



466 


NATURE 


[March 23 , 1929 


accept Mr Woolley s suggestion The most mteresting 
comment is that made by Prof 8 Langdon of Oxford 
who has revealed some lutherto unpubhshed evidence 
from the expeilition at Kieh which conclusively 
points to the histonoal nature of the Bible story 
At Kish where excavations have been earned down 
to virgin soil, are two precipitations of clay containmg 
potsherds and stranded fish lying perfectly horizontal 
in a way which could only be the result of a flood 
This flood took place between 3400 B C and 3200 b c 
Another depiosit of a similar character on the water 
level is dated at about 4000 b c Prof Langdon is 
molined to regard the flood of Ocnesis as the one 
between 3400 B c and 3200 b o , which he connects 
with the Sumerian legend of Ziudzudra, the last of 
the antediluvian Icings m the traditional royal lists 
who built a boat to escape the waters This legend 
was incorporated m Babylonian story and thence 
reached the Hebrews In view of the extreme 
interest of this theory, it is scarcely necessary to 
stress the importance of securing continuity of exca 
vation at both Ur and Kish We hope that public 
mtorest may bo stimulated by this latest discovery 
to provide the necessary funds 

It 18 now more than six years since the inauguration 
of broadcasting produced a world wide demand for a 
loud speaker A paper by R P Q Denman on the 
development of these instruments was read to the 
Royal Society of Arts on Mar 1 3 The early forms 
of loud speakers were incapable of radiating sound 
the frequency of which was helow about middle C 
{256) This was not at first recogmsed as the ear 
has a marvellous power of reconstructmg a mutilated 
complex tone A pure tone is essentially a single 
\ ibration which follows the sine law In a complex 
tone we have one or more overtones m addition 
1 he BBC recently earned out experiments to 
determine the minimum value of the amphtude of 
the second harmonic which must be superposed on 
the first harmomo so that it becomes noticeable m 
an ordinary loud speaker 

It was found in the BBC expieriments that when 
the frequency of the fundamental was 900 the 
amplitude of the second harmonic has to be at least 
3 per cent of the amplitude of the fundamental 
before it becomes audible At higher frequencies 
a much greater percentage is necessary When the 
frequency, for example is 6000 the percentage of 
the amphtude of the second harmomc reqmred for 
audibility is 49 The mtroduotion of cone loud 
speakers and the annulment of resonance effects by 
frequency filters were notable steps m advance The 
efhciency of transformation of all ordinary loud 
speakers is very low Some of the loud speakers 
however used in the commercial operation of Movie 
tone and Vitaphone talkmg film systems have 
efficiencies of 30 per cent A new Western Eloctno 
loud speaker is claimed to have a fifty per cent 
efficiency It seems probable that great improve 
ments will be made in the near future in the mstru 
ments used in theatres and that the small domestic 
loud speaker will either remam at it is or become 
similar to a small auditorium instrument 
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At a meeting of the Section of Neurology of the 
Royal Society of Medicme, held on Mar 14, a kine 
matograpb demonstration was given of a film, showing 
some of the experiments on conditioned reflexes done 
m Prof Pavlov s laboratory at Leningrad Although 
the work and conclusions were familiar to most of the 
audience, yet it was obvious that the film proved 
interesting givmg, as it did, a reality to experiments 
hitherto known only through verbal descnptions m 
text books The film is not mtended for the general 
public, but as a means of lUustratmg lectures for 
students as such it certainly seems to have many 
advantages There is, however, a possibility of danger, 
for it would be very easy to select a senes of experi 
ments because they happen to illustrate a thesis and 
to omit the negative instances the arrestmg nature 
of the presentations renders this more senous than 
m any other form of exposition There can be no 
question as to the scientific value of Prof Pavlovs 
experiments but the deduction therefrom that man 
18 nothing but a bundle of conditioned reflexes is 
fallacious The Society is to be congratulated on the 
novel and provocative form of meeting 

Thb controversy about the future development of 
the Bodleian Library has been closed by the accept 
ance of a decree in Congregation authorising the 
Umversity Chest to receive subscriptions for the carry 
mg out of a definite scheme of extension The scheme 
IS of the nature of a compromise and is probably not 
thoroughly satisfactory to any of the interested 
parties It involves the transformation of part of the 
north side of Broad Street one of the oharactenstio 
features of Oxfoid and also the removal of some of 
the Bodleian stores to a site three miles distant from 
the city A recent decision of the Curators to exclude 
certain kinds of literature considered to be of merely 
ephemeral value gives rise to some difference of 
opinion, many people holding that publications of 
tlus kind may become with the lapse of years, of 
great interest and importance as illustrating manners 
and modes of life of the present day 

Thb Zoological Society of London celebrates this 
year the centenary of the granting of its Royal 
Charter in 1829 three years after the formation of 
the Society itself and an announcement has just been 
mode of the manner m which the occasion is to 
be commemorated The large number of fellows of 
whom there are now more than 8000 has made 
necessary the arranging of more than one function 
A centenary celebration meeting will be held m the 
Great Hall University College Gower Street, on 
April 29 when centenary speeches will be dehvered 
and official and foreign guests will be present In 
the evening of the same day the foreign and official 
guests will bo entertained to dinner by past and 
present members of council and other officials of the 
Society The greatest gathermg of all will be a 
centenary celebration garden party, to be held at 
the Society s Gardens on the evening of June 20, 
and to this every fellow will receive an invitation 
for himself or herself and one guest In an earher 
note we referred to the historical account of the 
development of the Society to be written by Dr P 
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Chalmers Mitchell, and we understand that this 
mterestmg volume is well advanced 

As recently announced by the Prime Minister of 
the Commonwealth of Aiistralia, the Commonwealth 
Government is promoting an expedition, under the 
leadership of Sir Douglas Mawson, for scientific and 
survey work in the Antarctic lands lying south of 
Austins The British Government is making a 
financial contribution sufficient to enable the R R S 
Dxscovery to be placed at the disposal of the Expedi 
tion It IB anticipated that the investigations will 
occupy two seasons, from the summer of 1929 to the 
summer of 1931 Every effort will be made to mam 
tain the closest oo operation between the Australian 
work and that already in progress under the Dtscovery 
Committee, and in order to assist in securing complete 
uruformity of method a member of the Dtscovery 
staff will be seconded for service with the Australian 
Expedition In view of the loan of the Dtscovery to 
the Australian Expedition, the Secretary of State for 
the Colomes has sanctioned the oonstruotion of a ship 
which, with the WtUiant Scored, will enable the 
work of the Discovery Committee to bo continued 
Tlie new vessel will he a steamship with a supenor 
radius of action, and will be able to undertake long 
ocean traverses for which the Dtscovery is not well 
suited She will carry echo sounding gear and also 
a specially designed winch, carrying 6000 fathoms of 
wire rope, for working large nets at any depth For 
smaller nets and hydrological observations three 
auxiliary machines will be provided Large biological 
and chemical laboratories on the upper deck, a photo 
graphic room and a survey office, workshop store 
rooms and other accommodation necessary for the 
intended service are being provided In addition to 
a full complement of executive officers, she will carry 
a scientific staff of six and a survey officer, the total 
of officers and crew being about fifty The vessel is 
being constructed at Port Glasgow by Messrs 
Ferguson Bros (Port Glasgow), Ltd 

On Tuesday, Mar 12, Dr H Przibram, professor of 
experimental zoology in the University of Vienna, 
dehvered, at the request of Prof E W MaoBnde, a 
lecture on the *' Transmission of Acquired Modifloa 
tions from Parent to Offspring ” m the Imperial 
College of Science Dr Przibram commenced by 
referrmg to the four postulates in Weisraann’s theory 
of natural selection, and stated that every one of the 
four has proved to bo untrue He also referred to 
theories of Mendehan inheritance, depending upon 
‘ genes,’ which would require modification in the 
event of the discovery that acquired modification 
could be transmitted to offspring Dr Przibram 
pointed out that although no one sufficiently skilled 
to bo able to repeat the work of his pupil, Kammerer, 
on. rearing Amphibia for several generations had yet 
appeared, Kanunerer’s results, so far as the effects of 
the environment on one generation are oonoemed, 
had received abundant confirmation in recent years, 
the latest of these being the discovery m the Jardm 
des Plantes in Pans of a stram of Alytes which bred 
m or near the water, m which the males had vestigial 
‘ nuptial pads ’ on their hands » 
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Db Pbzibram described a long hst of expieri 
meats made in recent years which had given 
evidence of the transmission of acquired characters 
Many of these have been performed in his own 
laboratories under his supervision, and incidentally 
ho remarked that the fact tliat some people had 
tried to repeat them and feuled was no disproof 
of their validity, for m experiments of this kind 
where conditions are oomplioated, the failure to 
get one condition out of the whole number right 
was sufficient to upset the experiment Perhaps the 
most interesting part of the lecture was that m 
which Dr Przibram outhneil his attempt to analyse 
how environmental effects are transmitted to off 
sprmg, thus rats brought up in lugh temperatures 
have longer tails than those bred at low tempieratures, 
but the heat of the sir does not act directly on the 
growth of the tail, but mdiroctlv, by stimulating 
metabolism and increasing body temperature One 
18 involuntarily reminded of that far seeing dictum 
of Lamarck’s “ But what ever it does, the environ 
ment never directly affects the growth of an anunal, 
but indirectly by altenng its needs necessitating fresh 
efforts on the part of the ammal to satisfy them, 
causes it to use some parts more than others and so 
stimulates their growth " 

In the course of an address on “ Roa<l Transport,” 
read before the Jumor Institution of Engineers on 
Mar 8, Mr S H Hole stated that the first practical 
mechanically propelled road vehicle was the steam 
tractor built by Cugnot in 1769, which earned four 
persons and attained a speed of miles per hour , 
an improved type was designed to carry 4J tons at 
the speed mentioned, and cost £890 In 1798, Trevi 
thick and Vivian patented inventions relating to high 
pressure steam m connexion with locomotion, and in 
1803 had a road vehicle in operation in the streets of 
London Between 1827 and 1830, steam coaches were 
III operation between Gloucester and Cheltenham 
which had an average speed of 12 miles per hour with 
a maximum of 20, and they were operated successfully 
in London until Parliament enforced tolls in the 
proportion of 1 2 to 1 as compared with the four horse 
coach, and they thus fell into disuse A still further 
check to the progress of mechanical transport was the 
Act passed in 1806, limiting the sfieed of inechamoally 
propelled vehicles in the country to 4 miles and in 
towns to 2 miles per hour, with a flagman m front 
The years 1906 and 1907 saw important changes m 
motor car design, when magnetos replaced coil and 
battery igmtion and the worm drive to the hve back 
axle, coupled with a differential gear, was built b\ 
Lanohester The more rapid development m meohan 
loal transport, both for goods and transport, during 
the past twenty years, has been due largely to research 
on the properties of special steels , this has enabloo 
great reductions in weight to be marie without saonficc 
of rehabiUty The progress in inachme tools and m th* 
scientific balancing of engines, especially for aeroplane 
purposes, have all aided the evolution of the moderr 
car Further lines of progress will be m the numbei 
and positioning of oylmders, higher speeds of engmes 
combined with decreased weight and greater flexibihty 
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Thk dramatic element m aenal flight has always 
appealed to the fiopular press and would have sue 
oeeded in maintaimng a live mterest in that subject 
whether the techtucal men were active in it or not, 
but the scientific interest has been steadily pursued, 
and the tune is rapidly approaching when special 
journals will require to be produced to cater particu 
larly for this development Germany has already a 
number of journals of this type In Groat Britain we 
have been very prone in the jlast to maintain our 
scientiBo journals in omnibus type, and only workers 
in such specialised fields realise the difflculties involved 
m diggmg out and oolleotmg the papers they are con 
cemed wnth from these various miscellaneous journals , 
our scientific press is certainly not scientifically 
organised On the aeronautical side, the reports of 
the Aeronautical Research Committee have in tins 
respect pursued a very effective policy, but they suffer 
from two disadvantages They are m the first place 
almost entirely confined in their publications to the 
work which is being undertaken in Government re 
search establishments in the second place, they are 
issued to the public almost a year after the work has 
been executed Scientific workers, therefore, not pro 
fessionally in immediate contact with these places, 
but stnving to work m these fields, must continually 
lag behind m respect to any developments that have 
occurred No doubt there are difficulties in the way 
of earlier issue to the public A new journal, styled 
A%rcr(tft Engineering, under the able editorship of 
Lieut Col W Lockwood Marsh, has now made its 
appearance — an old title for a new paper In format 
it 18 not unlike Engineering itself, but it is a monthly 
journal and restnots its attention to those matters of 
direct interest m the design and construction of aircraft 
and in research work on aerodynamics It is intended 
to be a scientific and teolinical journal for aeronautical 
engineers and research workers Iho first issue in 
March contains, among other important articles, a 
i-tWum6 of the research and technical progress in 1928, 
sjiecial discussions on stream limng of air cooled on 
gines, on a new theory of tail flutter, and on the 
efficiency of the auto gyro If the standard of sue 
ceeding issues can be maintauied, this journal should 
play a very imjiortant part in the concentration of 
aeronautical publication 

AtcoaDiNo to the annual repoit of the U S Bureau 
of Standards for the year ending Time 1928 (Washing 
ton,D C GovornmentPrintiiigOffice,6cont8)thework 
of the Bureau has been divided into two groups, the first 
dealing with scientific research and testing, the main 
tenance of standards and their improvement, the 
second w ith the suiierviHion of commercial standards | 
with special reference to the needs of industry The 
regular staff now numbers 860, and the salaries 672 
thousand dollars per annum Tlie foe values of the 
tests carried out by the Bureau were for the pubho, 
67 thousand dollars , for the Government and States, 
361 thousand dollars, euid for the Bureau, exclusive 
of research and standardisation tests, 46 thousand 
dollars Upkeep of the buildings, plant and grounds 
has oust 83 thousand dollars and additions 88 thousand 
dollars^j The work done is summarised under various 
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headings, the total cost of each group is stated, and 
ten or a dozen Imes arc devoted to a description of 
each research of the group 

In order to test structural andnuaoellaneoiis raateiials, 
the Bureau of Standards maintains three branch labors 
tones, one at Northampton, Pa , one at Denver, Col 
and one at San Francisco These branch laboratones 
are fully occupiwl, and there is need foi increase of 
personnel and efpnpment to cope with the ever grow 
ing increase in the work In view of the hazaidous 
tests sometimes earned out at the Bureau a demand 
IS made for a first aid station under the care of a 
competent jihysician Elaborate apparatus has been 
constructed in onler to obtain a more accurate value 
of the constant of gravitation, as a knowledge of this 
constant is necessary m manj tests The teats made 
with metal furniture jirove that the hie risk is con 
aiderably diminishetl by its use Metal shelving m 
particular prevents a fire from spi-eodmg The large 
vaiiation in the index of refraction of lead glass with 
the annealing temperature has been investigated 
Good practical work has been done in developing 
radiobeacons for aeroplanes A demonstration be 
tween two air ports was given of a new tyjie of 
beacon which produces visual signals on an mstru 
ment on the aeroplane board Aeroplanes fitteil with 
these instruments can fly perfectly safely in fog or 
darkness between these jiortB although no landmarks 
are visible 

Thp Gouncil of tho Royal Society of Edmhiirgli has. 
awarded the Gunning Victoria Jubilee Prize for the 
period 1924-28 to Prof Edmund Taylor Whittaker, in 
recognition of his distinguished contributions to 
mathematical science, and of hia piomotion of inathe 
matical research m Scotland and the Alakdotigall 
Brisbane Prize for the period 1924-28 to Di W Ogilvy 
Kermack, for his contributions to cheinistrj , jiublishefl 
in the Society’s Proceedings and elsew here 

Ihk Council of the Iron and Steel Institute has thia 
year decide*! to jiresent its Carnegie Gold Medal to 
Dr Arthur Bramlcy, head of tho Metallurgical Dejiart- 
inent of the Loughborough College The Medal which 
was founded by the late Mr Andrew Carnegie, is 
awarded to the rosearoh worker who, m the opinion 
of tho Council, has proiluced the most moritonous' 
piece of research work in each year imdor the scheme 
of the Amlrew C’aniogie Research Scholarships of the 
Institute 

At tho uivitation of the boci^ti Fian^aise ties 
Electncions, tho summer meeting of the Institution of 
Electrical Fiigmeers will be hold in France on June 
11-22 The Pans Orl6anB and Midi Railways are 
jiroviding railway transport free of charge for a trip 
to the P> renees, and the Chemm de Fer du Nord will 
transport the party between Calais (or Boulogne) and 
Pans at half fare Numerous visits to works and 
places of interest are being arranged 

A PUBUc meeting on Developments of Biitish 
Chemical Manufactures has been arranged by tho 
Bntish Science Guild and will be held m the Mansion 
House, E C 2, on Wednesilay, Apnl 24, at 4 30 p h , 
when the Rt Hon Lord Melohett, president of t;he 
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Guild, Will take the chair The progranune will 
include the following addressee (1) “ Fertihsers from 
the Air,” by Sir Frederick Keeble , (2) “ Rayon 

(Artificial Silk),” by A B Shearer , and (8) * Syn 
thetio Drugs, ’ by F H Carr Tickets lor the meeting 
may be obtained on application to the British Science 
Giuld 6 John Street Adelphi, W C 2 

A SEVEKB earthquake occurred m the North 
Atlantic on Feb 22 at 3 41 f u The position of the 
epicentre is given by the seiemologiats of the U 8 
Coast and Geodetic Survey as apprommately in lat 
10“ N , long 42° W , or about a thousand miles from 
the mouth of the nver Amazon {Daily Science News 
Bulletin, Science Service, Washmgton, D C ) This 
region is one of the belts of seismic activity in the 
Atlantic Ocean and was the scene of a severe eaith 
quake in October 1926, recorded by instruments all 
over the world As it also bes along the course of 
vessels between New York and Pernambuco, the 
shock must have been felt on any passing ships as if 
the vessels were gratmg on the ground below 

A NEW part (No 813) of Sotheran a invaluable 
” Catalogue of Science and Technology ’ has reached 
us Its designation is Part IX XIII Lngineenng, 
Section 1 and gives the titles of and much bibliographic 
information respecting periodical pubboations, early 
works to the end of the eighteenth century and general 


works including fives of engineers The fist can be 
had upon application to the publishers, 140 Strand 
WC2 

Appucations are invited for the following appoint 
ments, on or before the dates mentioned — fiem 
porary assistants and temporary sub assistants in the 
Herbarium of the Royal Botanic Gardens Kew — 
The Secretary, Ministry of Agriculture and Fisheries, 
10 VVhitehaU Place, 8 W 1 (April 8) A sub 
inspector of quarries m the Midland and Southern 
Division of the Mmes Inspectorate — The Under 
Secretary for Minos Fstabfishmont Branch, Mines 
Department Dean Stanley Street Millbank, S W 1 
(April 20) A secretary of the Institute of Physics 
and editor of the Journal of Sctenliflc Jnstrumenta — 
The President Institute of Physics, 1 Lowther Gardens, 
S W 7 (Apnl 21) A director of extra mural studies 
m the University of Birmingham — The Registrar, The 
University, Birmingham (Apnl 27) A clmical patho 
logiut at thi Crichton Royal Mental Hospital — The 
Physician Supenntenderit Crichton Royal Mental 
Hospital Dumfnes A efimoal bacteriologist at the 
Cheshire Joint Sanatorium Market Drayton The 
Medical Superintendent Uhoslure Joint Sanatorium 
Market Drayton A male junior assistant under the 
Directorate of Ballistics Research Research Depart 
ment, Woolwich — The Chief Siqienntendent Research 
Department, Woolwich 


Our Astronomical Column 


A Pbobvble Rew Troian Planet -The Trojans 
are a group of minor planets the jienod of revolution 
of which IS the same as that of Jupiter, and which 
maintain an approximately constant position rela 
tively to Jupitei , four of them, Adullos Hector, 
Nestor Agamemnon are 60° m front of Jupiter while 
Patroclus and Priamus are 60° behind it Beobacht 
unga Ztrkular No 7 states that Nestor was photo 
graphed by Dr Reinmuth at Konigstuhl on l4b 9 , 
on the same plate, 46 east of Nestor and J6 north of 
it, another planet was foimd with the same motion as 
Nestor m Right Ascension (-06m daily) This is 
much slower than the average retrogradation of the 
asteroids when near opposition, and makes it probable 
that the new body belongs to the Trojan gioup Its 
provisional designation is 1929 CM It is slightly 
brighter than Nestor, their magnitudes being 14 2 and 
14 8 respectively 31 new planets were discovered in 
the first half of February 

The Spectra op Courts — ^The theory of Schwarz 
sohild and Kron on the nature of comets tails is ex 
tended by H Zanstra m the Monthly Notices of the 
Royal Astronomical Society, vol 89, p 178, to explain 
the hne and bond spectra of the heads. It is sug 
geated that the obMrved Imes are resonance fines 
producible under low excitation, or in some special 
iniitaiioeB are caused by fluoresoeuod , in other words, 
sunfi^t 18 absorbed by the gases of the comet’s head 
and ^en re emitted m the same (or sometimes longer) 
wavelength The mtensity of the spectrum to be 
expected from this theory is computed and compared 
«o far as possible with actual observations The 
result seems to show that the theory is quite sufficient 
to account for the observed luminosity m ths case of 
«uoh comets ss aro considered, though some the 
very brif^t comets with only one known ^puition* 
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may provide a severer test One example of such 
comets (( omet Wells 1882) is discussed in some detail 
Ihe D lines of sodium wore observed hi be very 
nebulous which is m agreement with the rcqmre 
ments of the theory wlule tlio non lines noticed m 
tlus comet are capable of explanation by fluorescence 

Thf Univ FBaiTY Obskbv atobv Oxford — The 
report of this Obseivatiry for 1928 has been issued 
It recoids the completion of the measurement of the 
plates taken at the Vatican Obsexvatory for the 
Astrographic Catalogue and sent to Oxford for 
moosurenienf the Pope has presented medals to the 
director and lus assistants m re< ognition of their 
share in this work Hie zeal of the director Prof 
H H Turner for the completion of the whole Cata 
logue IS well known He has undertaken to complete 
the southein portion ( + 32° and +33°) of the zone 
on^ally allotted to Potsdam Tlie northern portion 
18 being undertaken at Hyderabad, and it is hoped 
that the middle may be filled in by an observatory m 
the Umted States 

Allusion IB made m the report to Dr Fothennp; 
ham 8 work on the Venus tablets of Ammizaduga, m 
conjunction with Prof Longdon, and to his studies 
on the relation between Babyloman and Greek astro 
nomy, with special reference to Nabunanos and 
Cidenas 

The new buildings m the Observatoiy have been 
completed The seismographs have been moved 
there from the Clarendon Laboratory The upper 
rooms afford a much needed extension to the Labrary 
Five papers and reports on seismology by the Director 
have been published smop the last annual report The 
ooeloatat belonging to the Observatory has been lent 
for the expediuon to Siam to observe the total solar 
eoUpse of May 9 
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Nbouthic Fayum Pottbby — In Ancient Effypt, 
1928, pt 3, Mib 8 a Catou Thom^n has releaaed 
m advance an account of the neolithic pottery of the 
Fayum pending adequate publication of the matened 
collected in the three seasons’ mvestimtions, of 1924- 
1925, 1925-26, and 1927-28 The bulk of the material 
IB from a larger midden settlement, Kom W, of more 
than 600 ft by 400 ft and about 6 ft deep It 
belongs almost entirely to the oarher Neohtmo or 
Fayum A period Other and better preserved vessels 
came from straw lined grsuianea Some were found 
singly m other parts of the desert All the pottery 
la handmade in coarse clay with straw as a degratsaant 
Unequal and insufficient firing has produced a grey 
mottling on red pots, the core m nearly all cases being 
black and soft Owing to the combination of organic 
matter from the midden and the salt of the ilesert, 
the texture has suffered and few pots retain their 
onginal surface Many of the pots were rough faced 
ana devoid of slip and burmsh Some may originally 
have had a slip A polished ferruginous wash and a 
burnished black finish were frequently used One 
class (class 5) is associated with a thin femigmous 
slip, polished and of a purple rod colour Binruinr to the 
old Nile Valley pre dynastic wares Blaokpohsh is 
rttfe A few sherds were hand smoothed The forms 
are grouped into five classes (1) Hmall bowls and 
cups , (2) cooking bowls or pots — these two classes 
being of the type common to all primitive ceramic 
development (3) pe<lostal cups, an important class 
suggesting the prototype of rare and earlv Nile Valley 
pre-dynastio vases — this form occurs m the Middle 
Neolithic stratum at Knossos (4) cups, with legged 
bases — poorly represented , (6) rectangular dishes 

with ‘ peaked ’ rims — a typo which appears to have 
no parallel in the pre-dynastio period 

Mick Yield of Dairy Cows — A statistical analysis 
of the data of the Scottish Milk Records Association 
by Dr J F Toohor has been issueil by the Biometric 
Laboratory, Uiuversity College, Lonilon (Bumetrtka, 
vol 20, B, pt 2, p 106 , 1928) There is a distinct 
improvement m tno milk yields of recent years com 
pared with those of twenty years ago, from an average 
of 16J gallons to one of 18J gallons per week The 
yield per week is shown to vary with age of cow 
Young cows give an average of less than 16 gallons, 
whereas cows of 9 1 1 years give more than 20 gallons 
There has also been an average increase m total butter 
fat, amounting to 7 per cent The monograph is pro 
fusely illustrated with diagrams and photographs, and 
contains a number of tables, some of which should be 
of value to the practical dairy farmer For example, 
there are tables showing the yield of milk for each 
stage of lactation period, and one showing the average 
amount of butter tat obtained for cows of a given age 
and for a given length of lactation period A farmer 
could thus compare the actual yield of a cow with 
the average, and so determine whether she is up to 
standard 

Control of Powder fost Bbbtles — Beetles of 
the genus Lydiia are commonly termed ‘ powder post 
beetles ’ from the fatit that their larvsa bore into 
timber and, as a result, give nse to the production of 
a fine powdery dust or ’ frass ’ Particular attention 
has been paid to these insects at the Forest Products 
Laboratory at Prmoes Risborougb, and the result of 
recent inquiries are embodied iq BtUlettn No 2 ( 1928), 
Forest Products Bosearoh, by Dr R C Fisher 
Evidence has been collected which indicates that the 
increase and spread of these insects in Great Britain 
since the War nave been due to the importation of m 
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tested Amenoon ash emd oak. Among the most not 
able facts stressed m this BvUetm is the egg laying 
habits of these beetles In the species studied the 
eggs are always inserted within the vessels or pores of 
the wood, whether they bo transversely or horizon- 
tally exposed, and are never Imd on the surface It is 
therefore impossible to see a Lyctu* egg except by 
miorosoopical exaimnation of the wood A defimte 
correlation has been found between Ijyctua attack and 
the size of the vessels in different kinds of wood So 
far as is known, the msoots never attack conifers, prob 
ably owmg to the absence of vessels or pores in which 
their eggs could be placed Not all hard woods are 
attacks, and those with large vessels are the most 
liable to suffer such close grained Umbers as beech 
and birch have not been observed to be attacked, and 
it IS very probable that the size of their vessels is too 
small to allow of the uisertion of a Lyclus egg In so 
for as contiol measures are concerned, the Laboratory 
has concentrated its attention upon the practicability 
of heat sterilisation of infested timbers before praotiou 
iitihsation Humidity is an important factor to be 
taken into account, and there is evidence that pro 
longed treatment with humidity between 60 per cent 
and 70 per cent, provided the temperature does not 
fall below 120° F , would probably suffice for the pur- 

E ose The Luileltn may be obtmuod, price 3s net, 
•om H M Stationery Office or through any book 
seller 

Thoracic Appendages of Amhixlb.h Larvjb — 
The existence of jieoubor paired dorso lateral organs 
on the anterior region of the thorax of AnophcUa 
larval was descnbeit by Nuttall and Shipley m 1901, 
and confirmed by Imms six years later On account 
of their transparency these structures are not easily 
seen, and this probably explains why they have been 
almost entirely overlooked by subsequent investi- 
gators Mr MOT Iyengar, in the Indian Journal 
of Medical Research, vol 16, No 2, 1028, has studied 
these organs in 29 species of Anopheles besides examm- 
mg many Culicino larvae, but in the latter creatures 
the thoracic appendages were entirely wanting Each 
ap{>endage is capable of contraction and extension, 
and IS moved by a special muscle Moiphologically 
the organ consists of a basal pedicle and two apical 
lobes, each of which is provided with a flat cutioular 
expansion It is behoved that the thoracic append 
ages, by maintaimnp; close contact with the surface 
film, act as anchoring organs which maintain the 
larva in a constant position, and enable it to withstand 
the forward ‘ creep ’ while working its mouth brushes 
and thus setting up a current in the water In the 
case of a Ciilicme larva, the movements of the mouth- 
brushes causes the animal to move in a forward 
direction all the time it is feeding 

New Bivalves from Sooth America — In a paper 
entitled “ New Freshwater and Marme Bivalve 
Shells from Brazil and Uruguay ” (No 2762, Pro- 
ceedtngs of the United States National Museum, vol 74, 
art 17), Mr William B Marshall, assistant ouratqr. 
Division of Mollusks, United States National Museum, 
describes a new p^ly freshwater mussel from Brazil, 
four new freshwater mussels and three marme bivolvea 
from Uruguay Diplodon Jacksons n sp is a hand- 
some sheU collected by Mr Ratoh W Jaokaon of 
Cambridrc, Md , from Arooa, Province of Mines, 
Geraes, Brazil Its beak sculpture is usually Well 
preserved and the whole shell measures 49 mm by 
28 mm (type speoime^ It is closely related to 
Diplodon somtamarvK The mussels from Uruguay 
ore a Diplodon, two Anddnnites and a Mycetopoda. 
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A Oorbula and two Nuoulas from Uruguay are also 
deeoribed One of the Nuoulas, NucMa FeU/pponn, 
called after the donor, was taken from the stomach 
of a fish known as a oorbma, Mtcropogon undulatua 
Photographio pistes are given of all these new species 

Thb Cutt or THB PniBnjLA — ^The first hundred 
pa^ of the Journal of the Royal HorttcuUural Society, 
voi 54, part 1, 1029, are taken im with the report of 
the proceedings of the fourth ramula Conference, 
held under the auspices of the Society on Thursday, 
May 24, 1928, durmg the Chelsea Show The greater 
part of the space is occupied by the important paper 
W Prof W Wnght Smith of Edinburg and Mr O 
Sorreet upon “ The Sections of the Genua Primula ” 
This paper has previously been published m the Notes 
from the Royal fioMntc Garden, Edinburgh, No 76, 
March 1928 Accompanying this papor m its present, 
somewhat altered, form are a larm number of beau 
tiful photographio illustrations of various species of 
Primula Similar photographs accompany many of 
the other papers, whioh include some mteresting notes 
on the Primulas of the Far East, especially a vSuable 
discussion of their natural habitats in the East, by 
Dr W Handel Mazzwtti, of the Natural History 
Museum, Vienna There are also valuable notes on 
cultural experience with difficult and rare species, 
whilst the workers at the John Innes Horticultural 
Institute are responsible for some interesting com 
mumoations upon genetic experiments with Primula 
The late Dr Bateson commenced experiments upon 
the genetics of P sinensis so far bock as 1903 , those 
vere continued by Mr Gregory and had yielded many 
valuable results before they were cut short by his 
untimely death m 1918 Tlie three pajiers m the 
Journal upon P sinensis, P JCewensis, and P Julue 
and its hybrids with the oxbp and primrose, are brief 
and clear summanes of the present state of our know 
ledge of the genetics of these species 

Joly’s Theory of Thermal Cycles —In a recent 
number of Oerlands Beitrdqe z Oeophysik (vol 20, 
p 288 , 1028), Prof J Joly rephes to criticism by 
Dr F Lotze He pomts out that the theory of 
thermal cycles is more in keeping with the complexity 
of the earth’s surface history than one of umform 
loss of heat The suggestion of Dr J W Evans 
that radioactive energy may be m large part expended 
on ohemioal changes withm the rocks dies bard 
Joly a^n directs attention to the fact that this 
suggestion is m flat contradiction with all investiga 
tions bearing on the subject Ho further claims, m 
opposition to Lotze, that volcanic heat hberated at 
the surface is neghgible m quantity, and that it 
cannot be supposed to proceed m its entirety from 
the deep ^ng substratum which is responsible for the 
oyoles. Perhaps the most mteresting feature of this 
shQrt paper is the tacit abandonment by Joly of the 
‘ short ’ estimates of geologies! time, of which m 
recent years he has by far the most ardent 

advocate On p 289 ho asks, “ To what other source 
than the theory of thermal oyoles can we refer the 
repetitionid character of ewth history oovermg much 
more than a thousand milhon years f ” Later, ho 
states that “ the surface history of the earth must 
have already run some thousand nulhoils of years 
when the Appaloohiui Revolution took plaoe ** The 
momentum of the older view favouring a himdred- 
million year earth may now be said to have spent 
itself, leaving a clear field for the developmenl of a 
geological time scale based on radioactive dismtegra 
tion 

DoMumo Qbati!8 ritd Coke — I n a lecture ,4e 
hvered on Jan. 10 and prihted in the Joumol of tMe 
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Royal Society of Arts for Feb 16, Prof C R Darhng 
put before the Society what he considers a practicu 
solution of the domestic smoke problem He has 
used, for two years, a grate for burning gaa coke, m 
which the difficulty of ignition has been met by the 
incorporation of a gas burner This grate, mtroduoed 
by the South Metropolitan Gas Company, seems 
satisfactory and economical, so that, taken in con- 
junction with other appliances and smokeless fuels 
available. Prof Darling considers that there is no 
technical obstacle to a large immediate reduction of 
domestic smoke This would follow the replacement 
of raw coal by gas coke and anthracite where possible, 
and so far as available Meanwhile the development 
of low temperature carbonisation processes will result 
m additional supplies of smokeless fuels to supplement 
the coke by the time demand for coke overtakes 
supply Toohmcally, Prof Darhng’s claims ore well 
founded The room heating effloiency of gas coke 
consumed m an open grate is greater than that of coal 
and at least as great as that of low temperature cokes 
The grata, however, must be accommodating to the 
peculiarities of coke, but the monetary saving follow- 
ing the use of coke will easily pay the cost of ailapta 
tion Unfortunately, m the matter of homo heating, 
custom, prejudice, and eesthetio oonsulerations often 
determine the choice, not technical efficioncv More- 
over until the ash content is brought much nearer 
to what IS customary in house coal, it vi ill bo hard to 
secure the general adoption of coke in the 0[yen 
domestic fire 

Epfeot of Antiknock Materials on Fiamb 
Speed — ^The Proceedings of the Impervil Academy of 
Science, Tokyo, vol 4, No 9, contains a paper by 
Y Nagai on the 8j>ee>d of the imtial uniform move 
ment of the flamo m hydrocarbon-air mixtures The 
effect of the aildition of up to 26 per cent of diethyl 
selenide, totramethyl tin, and tetrainethyl lead to such 
mixtures was investigate in a long glass tube The 
flame speed, which was measured photographically, 
decrease with the concentration of the anti knock 
agent up to a certain point This effect is explained 
by a consideration of the differences between the 
theoretical propagation temperatures of the hydro 
carbon (1460°) and diethyl selemde (1760°) and the 
tetramethyl compounds (both 1680°) It is suggested 
that the theoretical flame propagation temperature of 
the hydrocarbon is raised by addition of the anti 
knock compound until it reaches the corresponding 
temperature for that compound The maximum anti- 
knock effect IB then obtained 

Amateur Kinematoubaphy — Dr C E K Mees 
has contributed an article to the January issue of the 
Journal of the Franklin InslUule which includes an 
account of the Eastman Kodak Company’s new 
Kodaeolor process, which has been specially designed 
for the production of coloured fllms by amateurs In 
this, a colour filter with three separate areas — rod, 
green, and blue — is used over the surface of the oatnera 
lens, and the film surface, instead of being flat, is 
embossed with small cvhndncal lenses of tlio film 
material by forming it through steel rollers These 
lenses mteroept the hght directed on to the sensitive 
emulsion, which la at the back of the film, and so im- 
press upon the latter three distinct sets of imagM, one 
for each of the primary colours of the filter Tlie film 
la developed by a reversal process, and projected 
through an opuoal system y^oh is essentially the 
same as that used for its production, the triple filter 
appropriate to the colour sensitivity of the emulsion 
b^g agam plaped over the lens A drawback of this 
method appWa to be that there is considerable ab- 
sorption oili^t by the colour filter used m projection. 
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with the reault thftt only small piotures can be thrown 
on to the screen, bnt Dr Mees states that although the 
Kodaoolor prooees has been on the market tot only a 
short time, the results that are being obtained show 
quite definitely that it is suooeesful, and that with 
reasonable care there is no more difficulty now in ob 
tammg motion pictures m colour than m the msdcmg 
of still photographs 

CoBUo Rays — The papers on oosmio rays that have 
appeared m Continental journals during the last three 
yeara have not hitherto led to any new results which 
nave been generally accepted, and have not attracted 
much attention Most of them have, however, m 
eluded detailed reports of the observations which have 
been made, and have thus furnished a valuable oolleo 
tion of date for a statistical mveatigation, which has 
now been performed by A Corlm, of Lund Astronomi 
cal Observatory, and published m the form of a Com 
fnumcatxon (No 115) from this observatory m the 
Zextschnft fur Phyaik (vol 50, p 808) His suialysis 
has brought to light a consistent variation in the in 
tensity of the softer components of the radiation dur 
ing the sidereal day A maximum occurs at about 16h , 
a nunimura at about 1 1 h and a second, but less defl 
nite maxurium, at about 7 h The finer details of the 
mtensity time curves of different investigators also 
show a certain degree of similanty If soft rays are 
screened off from the ionisation chamber, temporal 
fluctuations are not present 1 he obvious inference is 
that the more penetiating cosmic rays are produced 
indifferently throughout space but that at least a part 
of the softer radiation has n more localised origin In 
aBeoondCo»w»niimcattort(No 110) which has boon pub 
iished in the Arhvfor Matemahk Aatronom* och Fy»%k 
<vol 21 No 1) It IS auggesteil that the softer rajs are 
really initially hard, but that they are produced inside 
material celestial bodies and are softened bj scatter 
ing on the way out buither investigations are evi 
dently needed to settle the important points that have 
been raised m these two papers and as is poiate<l out 
it would be extremely valuable if it could be atranged 
that simultaneous records of the ionisation produced 
by the cosmic rays were made at different latitudes 

The PRBVErtTiON or Ionisation in Pater Diblbc 
TR ics — Messrs 8 G Brown and P A Spormg read 
a ^per on the pre\antion of ionisation m paper 
dioleotiics to the Institution of Llectnoal Engmeers 
on Mar 14 It is known that the performance of 
paper dielectno condensers, which are muoh used in 
txreat Britam m connexion with 000 volt alternating 
current systems, has not been satisfactory After a 
period of service of about a year an appreciable 
number of breakdowns occur, and this t^es place 
even when the condensers are subjected to very 
jsevere tests before instoUation Very similar results 
have also been observed in connexion with cables 
insulated by impregnated paper There is now a very 
large amount of evidence which supports the view 
that the breakdown is due to the presence of mt 
bubbles in the dielectric It u found that when the 
voltage apphed to tbe cable or condenser is uioreosed, 
then at a certain voltage, called the cntioal or lonua 
tron voltage, the power taken by the cable suddenly 
begms to increase rapidly The assumption u usually 
made that if the dielectno be worked below the 
ontioal voltages then lomsation ol the enclosed air 
cannot take place The authors show both by ex 
penment and theory that this is nCt the case They 
■explmn some of the phenomena observed by reoslling 
the expenmental results obtained by Lord Raylei^ 
sad others on the eleotnesl propertiiBs of thm layers 
40t air It IS known that however close together two 
«leotrode8 are in air at atmospheno pressure, then 
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ionisation does not ensue unless the volum exceeds 
a number which is approximately 330 Iney utilise 
this theorem in the deiugn of condensers Instead of 
increasing the thickness of the dielectno, they build 
It up of a large number of thm sections m senes in 
such a way that the voltage across any one section 
does not exceed that reqiured for ionisation The 
same effect can be produced by plaomg isolated con 
ducting lajrers (interleaves) in the dielectno Great 
advantages are stated to accrue from this method of 
construction 

Hydraeimb Hydrate Solutions — The concentra- 
tion of hydrazine hydrate solutions, whiph usually 
contain less than 30 per cent of available hydrazine, 
has hitherto been a matter of considerable difficulty, 
but a simple method of concentration is desenbed by 
Hurd and Bennett in the Journal of the Amencan 
Chemical Society for January The hydrazme hydrate 
IS mixed with a quantity of xylene and heated until 
the xylene has distilled away The amount of xylene 
used determines the concentration of the residual 
hydrazine hydiate solution, and solutions containing 
up to 05 per cent hydrazine hydrate can be prepared 
in good yield at one distillation The aqueous portion 
of the distillate contains a small quantity of hydrazme 
which may be recovered Toluene may be used in 
place of xylene but is less efficient , benzene is quite 
unsatisfactory Attempts were made to prepare 
hydrazine by treating its salts with sodamide, calcium 
carbide and aluminium carbide With the two latter 
substances the desired reaction did not proooed, while 
sodcunide reacted explosively unless diluteil Ihe use 
of hvdtonarbons as reaction media caused the leaction 
to proceetl leas violently but only negligible yields of 
snnjdrous hydrazine wore obtained 

Artificial Analogue of Rubber — The in 
vestigation of tlie problem of the chemistry of 
rubber by Staudinger and his school has been com 
plicated in the past, on the natural side by the very 
great susceptibility of caoutchouc to oxidation and 
on the synthetic side by the fact that the synthetic 
caoutchouc produced by condensation of the hydro 
carbon isopreno may liave a veiy different structure 
from the natural material owing to the possibility 
of molecules uniting together into complex three 
dimensional systems A new approach to the sub 
ject IS dosenbi^ by Prof Staudinger in the January 
Benchte (vol 62 pj) 241 203) Instead of isoprene, 
the aromatic compound styrene is tohdensed llus, 
being a benzene derivative cannot furnish a true 
caoutchouc, but the condensed product which it mves, 
polyetyrene, may be regarded as a model ’ of the 
natural substance and can be accurately investigated, 
since its constituent gioups can link together only m 
one single chain An interesting discovery is that if 
the condensation is earned out at high temperatures, 
for example, 240° C , the product is relatively simple, 
being composed of some thirty units, whereas if the 
styrene is condensed slowlv at ordinary temperatures 
it yields a very complex, colloidal substance, composed 
of some hundred thousand umts, Mid resembling 
natural caoutchouc All mtermeiliate degrees of 
complexity are obtainable by varymg the temperature 
and the time of condensation, and at any temperature 
the product obtained is a complex mixture of numerous 
members of a senes, comparable with the senes of 
natural paraffins, the most highly condensed pro 
duets, and these only, resemble oooutohouo in vis 
conty, and in elastio and swelhM properties Prof 
Staudinger concludes that naturaroaoutohoao u built 
up on a similar plan to polystyrene, and tiiat it 
contains long chains of some thousand moIeoulM of 
the unit ‘ polyprene,’ [CzHoh 
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Gravity Expedition of the U S Navy 

By Dr F A Vbnino Mbinbsz 


F the course of 1928 an mvjtatmn from the Carnegie 
Institution of Washington was received and 
aooepted to go to the USA with the apparatus for 
maritime gravity survty of the Netherlands Ceodetio 
Comimssion The U B Navy, having received a 
oommumoation on this subject from the International 
Umon of Geodesy and Geophysics, wished to organise 
an expedition for determining gravity in the (»iilf of 
Mexico and the Caribbean Sea The Secretary of the 
Navy, the Hon Curtis D Wilbur, designated the 
Naval Observatory for making the arrangements 
The expedition took place m the autumn of 1928 
It consist^ of the U 8 Submarine S 21, on boartl of 
which the observations were made, and two surface 
shiM, the U S EcLgUa and S3 The expedition was 
under the command of Lieutenant T L Nash, Captain 
of the US Aoffls 35, while Lieutenant .T L hisherhad 
command of the USB S 21 , officers of the submarine 
were Lieuts F S Hall, F D Hamblin, and A R 
Sodergren The scientific staff on board the S 21 
consisted of Dr Fred E Wright, of the Geophysical 
Laboratory of the Carnegie Institution, Mr Elmer B 
Collins^nnoipal scientist of the Hydrographic Office 
of the U 8 Navy, and myself 
The expedition started from Washington op Oct 2 
and completed the following schedule 

Number o( 
Arrive OlM>irv»Uon» 

impton Hoadi 0 

■y Wt*t S 




Oot 10 KeyWett 
Dot 19 aslveatcn 

Oot i9 Key Wert 
Nov 6 Quautantmo 
Nov 15 St Xbomaa 
Nov 21 Quantaoamo 


Oot 


8 Key W 
U Oalvea 


b. 23 WeitKeyvtaHlwiMippI 
Delta 

Nov 2 Onantanamo (Cuba) via 
Bartlett Deep 

Not 9 St Tbomas via Naree 


In addition observations were made in all the har 
hours, of which Hampton Roads Guant«iamo, San 
Juan (dunng trip from Guantanamo to St Thomas), 
and St Thomas, were gravity stations, which have 
not been occupied before The total number of new 
stations amounted therefore to 49 
The pendulum apparatus was mounted m the 
central control room of the ship , this was a favourable 
spot for making the observations, as it is near the meta 
centre of the ship, so that the rolling and the pitching 
cause only small translations of the apparatus Tlie 
apparatus is hung in gimbals, which makes it possible 
to work it even if the rolling or pitching is very great , 
a few observations have been made with a roll of 7° to 
both Bides of the vertical , and with a slight moilificatioii 
of the gimbals it is hojied that in the future observa 
tions may be made with still larger angular movements 
In this way it was often possible to work at penscope 
depth During the return however, from Quanta 
namo to Woediington the Atlantic was so rough near 
Cape Hatteras that the two observations which hod 
been planned above the top and above the bottom of 
the oontinental slope could not be made, as the ship’s 
movement at 100 teet depth exceeded the limit of 7® 

The apparatus used has been constructed at the 
workshop of the Meteorologioal Institute at De Bilt 
(Holland) by the chief mechanic L M von Rest , 
begun in 1928, it received its final shape in the spring 
of 1928 by the learrangement of the photograpliio 
recording apparatus It oonsista of a pendulum 
apparatus and a recording apparatus, oombmed m 
one umt hung m gimbals 

The pendulum apparatus oemtams three half seoond 
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pendulums swinging in the same plane , in order to 
avoid magnetic influences brass pendulums are used, 
although of course their temperature constants are 
great An insulating cover reduces the changes of 
temperature inside the apparatus As however, the 
central contiol room of the U 8 8 S 21 showed less 
vanation of temperature than the control rooms of the 
submarines with which I matle previous v oyages the 
temperature inside the apparatus was likewise more 
stable it seldom showed greater fluctuations than a 
few huiuiredths of a degroo 

The pendulums are nob recorded separately but 
combined in two pairs For each pair the diSei ente of 
the angles of elongation is recorded and this angle may 
be consulered as the angle of elongation of a fictitious 
pendulum of the same ponod as the original pen 
duluins Itcan be shown- and this is the fundamental 
principle of this method for determining giavity at sea 

that the movement of this fictitious pendulum is 
free from the pnncipal disturbing effect of the ship s 
movements tne effect of the horizontal accelerations 
The records of the two pairs which the apparatus 
provides are therefore nearly regular , there remain 
only small disturbancca by the vertical accelerations of 
the apparatus and by the tilt of the swinging plane 
The first is practically eliminated by taking the mean 
(lendulum period over a sufficiently long petiud of 
observation for this purpose half an hour is more 
than enough I ho second makes it necessary to apply 
a certain correction to the result which can easily he 
computed if the tilt is known The apjiaratus is 
therefore piovidod with an auxiliary jiendulum which 
can ino\o m a plane perpendicular to the swinging 
plane and m damped in order to prevent its jirojier 
oscillations The position of this penduliun with 
regard to the apparatus is recorded I his i orreotion 
amounts only to a few imits m the seventh decimal 
place of the seoond if the tilt is small for example not 
more than 10 , the giinbal suspension easily keeps it 
below this limit 

Besides the records which have been mentioncxl, two 
others are made one of the temperature inside the 
wparatus and another of the midcUe pendulum alone 
This last record is necessary for computing the reduo 
tion of the pendulum jienods to infinitely small 
amplitudes it is irregular because the movement of 
each pendulum is strongly disturbed, but os it is only 
used for the computation of a small reduction, this 
gives no special difficulties for the computations 

The records are provided with two senes of time 
marks by means of two shutters, which are actuateil by 
electrical circuits oix>nod and shut by two chrono 
meters Each shutter passes during a fraction of a 
second before the light source wluoTi is used for re- 
cording purposes 

The rate of these chnmometers is foimd by taking 
wireless time signals , during the recent voyage the 
signals of Annapolis were used Reception was 
effected by means of an auxihaiy chronometer, 
provided by the Naval Observatory at Washington, the 
rate of which ha<l been strongly deranged , so that every 
68 seconds a full second coinoidenoo could be observed 
with the signals, of which the rhythm is the same as of 
mean time These oomcidences were observed by ear 
tJirough the well known method of putting the contact 
of this chronometer m senes with the telephone of the 
wireless The appearances and the disapjiearances of 
the signals in the telephone have both been used 

The rates of the chronometers have been satis- 
factory, BO that the imoertainty resulting from the fact 
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that the rate during the observation may deviate from 
the mean rate d^uoed from the time signals ^nll 
probably not amount to more than 2 or 9 millidynes in 
the residt for the giavity 

The piogramme of the expedition was chosen with 
an eye to the numerous (^physical and geologioal 
problems in that part of the earth s crust We may 
mention the question if isostasy prevaila in the Qulf of 
Mexico in general and near or above the Mississippi 
delta, further, the problem of the Bartlett Deep south 
of East Cuba and the Nares Deep north of Porto Rioo , 
the question of isostasy m the Caribbean Sea and in 
the Atlantio between Cape Uatteras and the West 
Indies, and lastly, the gravity field above the con 
tinental slope for that part of the coast of North 
America 

Thanks to the whole hearted co operation of 
Captain Fisher, who ordered all the dives necessary for 
the measurements, this programme was fully accom 
phshod This involved a groat deal of diving, often 
several times a day— once even five times m seventeen 
hours — which meant an additional strain for every 
body The helpful assist6mce of the captain, officers, 
and crew during the whole voyage in all circumstances 
m^ here be thankfully acknowledged 

Besides the pendulum observations a great number 
of soundings wore taken 1 he submarine was provided 
with the sonic depth finder of the U 8 Navy which 
has given excellent results , not only during sub 
mergence, but also at the eurfaco soundings were 
Mssible so that the whole route could be covered 
Over the ocean deeps the soundings were taken at 
short intervals so that a detailed profile could be 
obtained 

The results of the gravity observations were pro 
visionally computed during the voyage, and at the 
same time the isostatic reductums of the stations weie 
made at the bureau of tlie U 8 Coast and Cioodetic 
Survey so that the complete provisional results were 
available a few days after the return of the exiiedition 
Tlie final computations are now being made at the 
Naval Observatory at Waslnngton Pending these a 
definite interpretation is not advisable but a few 
remarks concerning the provisional results may bo 
given It 18 not probable that tbe final results will 
change these conclusions i 

The Gulf of Mexico has shown a curious positive 
anomaly of about 60 millidynes over nearly its whole 
extent, only north of Yucatan it is somewhat less but 
the anomaly is still positive Towards Key West and 
Galveston this anomaly disappiears Returning fiom 
Cialveston to Key West a special sei les of observations 
was made over the Mississippi delta in two profiles 
perpendicular to the contour Imes of the sea bottom, 
in order to investigate the isostatic equilibnum of the 
earth a crust m that neighbourhood It might bo 
thought liktly that deviations of equilibnum would 
occur because of the great load of matensl deposited 
by the n\ f r m the Guff, but the results have not given 
any evidence in this direction The slight positive 
anomaly which has been found seems lather to be in 
accoi dance with the general trend of anomalies m the 
Gulf, so that there is no reason to bnng them in 
connexion witl the delta and to assume a log in the re 
establishment of equilibnum 

A second result of importance has been found over 
the Naros Deep, north of Porto Rico It is m harmony 
with tlie few values observed in that part during my 
former cruise with the Dutch submarine K XIII from 
Holland via Panama to Java It shows great depiar 
tures from isostatic equilibrium, which probably may 

* All tbc snomallM mentioned In this paper bave been derived from 
sravtty valoet which are Uoatatloally reduced accutding to the method 
of the fi 8 Coaat and Geodetic Survey 
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be asenbed to stresses working m the earth s crust m 
connexion with the formation of the deep Over the 
deep 18 a great defioienoy of gravity , before reduction, 
it was more than 300 millidynes, and after isoatatio 
reduction about 100 milhdynes North and south of 
the deep the anomaly after isostatic reduction is 
small , north of the deep it is sbghtly positive ( ± 20 
millidynes), and south of it on the norwi coast of Porto 
Rico slightly negative ( - 10 m d ) The mravity m 
Porto Rico 18 yet unknown, but the U 8 Coast and 
Geodetic Survey is planning an expedition for supply- 
ing a senes of land values in connexion with the results 
of the expedition, and a few stations on the island will 
be occupied so that in a short tune the continuation of 
the gravity field through Porto Rico will be known 
The importance of this land mavity expedition is 
obvious, it will complete the data which have been 
found South of the island, positive anomalies of 
about 40 m d have been found, as has also been tbe 
case throughout the whole part of the Canbbean Sea 
which has been crossed Summing up these results, 
we see that apparently the great defioienoy of gravity 
above the deep is not accompanied by oonsidar 
able positive anomalies m the neighbourhood, unless 
the values on Porto Rico should reveal any such 
anomalies 

Anothei result worth mentionmg in connexion with 
the deep is that two stations north of the island of 
Haiti Ijoth situated to the west of the Nares Deep, 
likewise show great negative anomahee ( ± 1 20 m d ), 

and even farther to the west, m two stations north of 
East Cuba, the anomaly is still negative ( ± - 40 m d ) 
This seems to indicate that the stresses in the earth s 
crust which are causing the Nares Deep are not 
limited to tho region of the deep itself, but contmue 
much fai thei to the west The topography itself does 
not reveal this 

1 he values of gravity found above tbe eastern part 
of the Bartlett Deep, south of East Culia, show smaller 
anomalies after isostatic reduction than the Nares 
Deep the greatest negative anomaly above the deep 
IS 61 m d , while most of the anomalies found to the 
north or the south of tho deep aro less than + 26 m d 
This gives the impression that the stiesses in this part 
of the crust aie smaller than those near Porto Rico 

liastly, we will mention the results found in the 
Atlantic Ocean on the way back from Guantanamo to 
Washington The throe stations above deep water, 
which are all situated near the bottom of the conti 
nental slop© show small positive anomalies of about 
+ 10 m d whu h contrast witli the value of - 28 m d 
in Crooked Island Passage at the top of the slope and 
with tho values foiuid along the part of tho Atlantio 
Coast to the south west of Cape Hatteras by the 
U S Coast and Geoiletio Survey, which are likewise 
negative , their mean value is - 24 m d We find here 
an analogous result although somewhat less pro 
nounced, to that foimd m 1926 by the K XIII on the 
west coast of Central and North Amenoa between 
Panama and San Irancisco In the latter case the 
values above the top of the slope were about normal 
and those above the foot positive, with amean value of 
about 66 md , tbe difference between tbe values 
a^ve the top and the foot of the sIom has the same 
sign, but IS laiger on the west coast wan on the east 
coast 

Without wishing to enter into a premature mterpre 
tation of these results, we may mention two points 
First, It seems difficult to explain these isostatic 
anomalies by a different location of the compensation 
masses from that assumed for the isostatic Auction, 
so that we appear to be forced to accept a deviation of 
equibbnum on these coasts Secondly, an explana* 
tion of these disturbances of equilibrium on ttie west 
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oofwt fay a westward dnft of the American continent 
and a oorresponding prtesure on the ocean floor, 
seems not in harmony with the results which have 
now been found on the east coast , m this case the 
reverse might be expected — a nemtive anomaly 
above the foot of the continental elope behind the 
moving continent 

Before and after the expedition, base observations 
were made with the apparatus both m the gravity base 
station, Washington, of the U S Coast and Geodetic 
Survey, and m the Netherlands gravity base station, 
De But These observations provide, therefore, a now 
check on the companson of Washington with the inter 
national base station Potsdam The final oomputa 
tions and the application of the final corrections of the 
time signals have to be awaited before any conclusions 
will be possible 

The expedition has doubtless meant an important 
stop for geodetic and geophysical science because of 
the immolate results of which a short sketch has been 
given m this article, but still more because of future 
possibilities should the U S Navy contmue this 
research Results of great importance and extent 
might then be expected The expedition has been 
made possible by the oo operation of the U S Navy 
with the Camegio Institution and the Dutch Geodetic 
Commission Sincere thanks may be expressed to the 
Secretory of the U S Navy, the Hon Curtis D Wilbur, 
to Admiral Hughes. Chief of Naval Operations, to 
Admiral Leiji^h, Chief of the Bureau of Navigation , 
also to Captain Froeinein, Sujienntendent of the Naval 
Observatory, for his indefatigable work in preparing 
the exjietlition 

Personally, I wish to acknowledge the kind re 
ception accorded me everywhere, in Washington, in 
naval as ell as in scientific circles, on board the U H S 
(S' 21 and the other ships, and ashoio in the different 
ports which have been touched, where the naval 
authorities or, in St Thomas, the Governor of the 
Virgin Islands, gave me a most cordial welcome 


Zoolog^ical Exploration of Mongolia 

TN the summer, 1028, the Russian Academy of 

Sciences sent a zoological expedition to Mongolia, 
under the direction of A Y Tougarinov, who gives 
a short prelimmary account of it m Pnroda, No 12, 
1928 'The problem of the expedition was the study 
of the Mongolian fauna to the east of Urga, a region 
which so far had not been zoologically investigated 
The expedition took the route south-east of Urga 
Plains, with occasional ohains of comparatively low 
mountoms, or mdividual peaks, distmguished by ex 
treme poverty and uniformity of fauna, stretch east 
of Urga practically to Hingan 

The expedition was astonished by the great numbers 
of Mtcrolus brandlt, whose colonies stretch for tons 
of kilometres There are no large mammals, with the 
exception of rare antelopes , at times colomos of 
tarbagana were met The ohsraoterlstio birds are 
JJeUKeetus leucorypkus, Buteo hemHaavut, and the 
desert larks Such poor landscape stretches up to 
Hmgan, and only after 80 kilometres Is a change 
observed Owing to the humid conditions, the semi 
desertr is graducAy transformed into a steppe, the 
herbaceous carpet is thicker, gramineous plants and 
other densely leaved steppe grasses are predommant 
A grassy steppe takes the place of the xerophytio 
flora. 'The representatives of desert, such as the 
sandgrouse, disappear, and dwellers of steppe and 
forest begm to appear, which shelter in the elm forests 
of the valley of Chalhin gol Representatives of 
Mandiurian fauna such as Xanthopygia trvxior, 
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sencea, Ctrcua melanoleuous are met with The 
expedition observed a groat flight of birds across 
Chalhm gol, the species Ming characteristic of taiga 
and the tundra of eastern Siberia It may be assumed 
that hero around Mongolia and along Hmgan lies 
the migratory route of east Siberian birds, the ongin 
of which 18 known to have been m the south ewt 
of Asia 

Summmg up the character of the eimlored region. 
It may be said that besides the Mongohan and 
Manchurian provinces mentioned, the rest of eastern 
Mongolia may be considered as one district, the chief 
charactenstio of which is tho preclommanco of central 
Asiatic fauna Senes of species charactenstio and 
usual to regions south of Urga are absent (for example, 
Podocea henderaom, Accentor fulveacena, EtnJberxxa 
godlewaku) Their absence cannot always be explamed 
by the lack of siutable habitats The Tiiraman 
elements and the forms of the southern Palsearctio are 
also absent All this leads to the conclusion that 
recently the country has been exposed to conditions 
which have impuvenshed the fauna and hindered 
the spreading of forms from oast and south The 
extreme desert state and the xerothermio climate were 
probably tho required conditions 


University and Educational IntelUgrence 

Cambbiuor — Dr N E Goldsworthy, of Clare 
College, has been elected to the John Lucas Walker 
studentship for three years This studentship was 
foimded for tho furtherance of original research m 
pathology and is of the lalue of £300 a veer for three 
years 

brnith’s prizes have been awardml to H D Ursell, 
of Clare College and J M Whittaker, of TrImt^ 
College Rayleigh prizes have been awarded to 1 
Hargroav'cs, of Clare College, J (i homplo, of St 
John's College, and S Vorblunskv, of Magilulone 
College 

Ldinburou — At the mei ting of the Senatus held 
on Mar 14, it was aimoiinced that His Roval High 
ness Prince George has consented to visit the Lm 
versitv on May 15 to open tho now Department of 
Zoology 

At the some meeting the Senatus resolved to offer 
the honorary degree of doctor of laws to the following 
among others Prof E S Goodrich, Linacre professor 
of zoology and compniativo anatomy, University of 
Oxford Prof A V’ Hill Foulerton research professor 
of the Royal Society , Prof C E Tnglis, professor 
of mechanics and applied methamca. University of 
Cambridge Dr A P Laurie, formerly principal of 
Heriot Vvatt College, Sir James Walker, emeritus 



Lavington 

Manohesteb — Sir Ronald Ross, Director in Cluef 
of the Ross Institute and Hospital for Tropical Dis 
eases, the discoverer of the fife history of pnalaria 
parasites in mosqmtoes, is among ttiose on whom it 
18 proposed to confer the honorary degree of D Sc on 
May 15 

St Andrews — H R H The Duchess of York 
has signified her willmmess to be present at the 
opening on June 28 of the Graduation Hall gifted to 
the Umversitv of St Andrews bv James Younger, of 
Mount Melville, St Andrews, and Mrs Younger 
After performing the opening ceremony. Her Royal 
Highness will receive the honorary degree of doctor of 
laws 
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Peot C E Wbathebbuen, of Canterbury Colley, 
Christchurch, New Zealand, has been appointed to the 
chair of mathematics m tho University of Western 
Australia. 

Appucations from medical women are mvited for 
the William Gibson research scholarship, value £292 
per amium, and tenable for two years T.ho applies 
tions should reach the Secretary, Royal Society of 
Medicine, 1 Wimpole Street, W 1, by June 1 at 
latest 

The sixth vacation course in terrestrial and aorial 
photofframmetry will be hold at the Techruoal 
Physical Institute of the Umversity of Jena on 
April 8-20 Practical work will be arrangeil in con 
noxion with tho lectures, the necessary apparatus 
being provided by Messrs Carl Zeiss Particulars 
can be obtained from A Ki ainer, Schutzonstr 72 
Jena 

An election to Beit fellowships for scientific research 
will take place in July next Tho latest date for the 
receipt of applications is April 16 Foims of applioa 
tion and all information respecting the fellowships 
are obtamable by letter from the Rector, Imperial 
CioUego of Science and Technology, South Kensington, 
SWT 

The Board of Education is agam prepared to receive 
applications for full time studentsrups from teachers 
of not less than h\ e years’ stanfUng, desirmg financial 
aasisteuice in order to attend approved full time 
courses of advanced study at universities or other 
institutions at homo or abroad The amount of grant 
will not exceed £100 for an academic year The 
Board is also piepared to consider proposals involving 
travel or the practical study of industrial conditions 
connected with the teaching of techmoal subjects 
Applioattons for the year 1020-30 should be made as 
soon as possible Further information can be obtained 
from the Board of Education, Whitehall, London, 
S W 1 

A sciKNTirio survey of secondary education in 
England and the Umt^ States has b^n initiated by 
the Division of Secondary Education of the Umversity 
of Pennsylvania with the oo operation of committees 
m both countries The English committee, of whioh 
Dr Cyril Norwood (Hariow) is chairman and Mr 
C W Bailey (Holt School, Liverpool), secretary, met 
on Mar 9, and in the light of information given by 
Prof E D Gnzzell, of Pennsy Ivania, who is spending 
the year in England and has already accomplished 
much preliminary work, approved a scheme based 
on the selection of some fifty representative schools 
Many of the problems confronting secondary educa 
tion to day are common to both countries, and this 
joint mquiry should prove helpful Tbe rapid 
growth since the War in the numbers of schools and 
pupils has been acoompionied by the creation of new 
types of school and modifications of the old to meet 
changed conditions, and there has been an enormous 
amount of research and expenmentatiou in this field, 
of which the joint survey will doubtless take oogms 
anoe Of special mterest at the present time are the 
numerous important researohes roeentlv conducted 
imder the auapices of the Iowa Research Cbnferenoe 
on Commeroid Education, the survey of secondary 
commercial education in Minnesota and other studies, 
desenbed m the report for 1927-28 of the Umted 
States Commissioner of Education, designed to con 
tribute to improvement of instniction in commercial 
departments of secondary, normal, and collegiate 
schools 
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Calendar of Patent Records 

March 34 , x8o3 — To Richard Trevithick, one of the 
greatest of British engmeers and mventors, we owe 
the mtroduction of the high pressure steam engmo, a 
patent for which was granted to him, ui conjunction 
with Andiew Vivian, on Mar 24, 1802 The speoifioa* 
tion describes also a steam oamaw to which at that 
tllme Trevithick attached considerable importance 
though he abandoned it after a few years of not 
very successful experiment The first locomotive to 
run on a railw^ was, however, the outcome of these 
experunents This was constructed by Trevithick, 
and ran at the Pen y darren Iron Works near Merthyr 
Tydfil for a few months in 1 804 

March 25, 1840 — The commercial success of electro 
silver platmg was founded on the patent granted to 
George Richard Elkington and Henry Ellungton, of 
Birmingham, on Mar 26, 1840 The idea of usmg 
the double cyanide of silver and potassium was due to 
Jolm Wright, a Birmingham surgeon, who had been 
workmg mdependently m the same field, anil, amvmg 
m London to secure patent rights for his process, met 
George Elkmgton, then eng^ed on the preparation 
of his patent specihoation The two agr^d to work 
together, and on the satisfactory demonstration of 
Wright a process, this was moorporated into the 
Elkingtons’ specification 

March 27, 1886 — Tlie first commercial process to 
utilise successfully the action of diastase on starch in 
breadmakuig was employed m the makmg of ‘ Ber 
maline ’ bre^, under a patent which was granted to 
John Montgomerie of Lanark on Mar 27, 1889 

March 28, 1764 — A step was taken towards the 
machme production of lace by the jiatent granted to 
Thomas Moms and others on Mar 28, 1764, for a new 
machme which is to be fixed to a stocking frame for 
making oilett holes or network in silk, thr^, cotton, 
or worsted, as mitts, gloves, hoods, aprons, hand- 
kerchiefs, and other goo^ manufacturou on stookmg 
frames ” The idea of the new machme seems first to 
have occurred to a stocking maker of Mansfield iiEuned 
Butterworth, who, with the object of having a machme 
made, confided it to John Betts, a smith Betts, 
however, obtaining financial support from Thomas 
and John Moms, hosiers, of Nottingham, took the 
mvention to London, where the patent was panted m 
the jomt names of the Momses and Betts The patent 
was afterwards assigned to John Moms, and the inven- 
tion was successfully applied in Nottmgham, the knit- 
ting industry of which reaped tonsidorable benefit 
from its mtroiluttion 

March a8, 1787 — During the last few years of the 
eighteenth century, many experunents were made m 
England, America, and Franco m the application of 
the steam engmo to navigation Amongst these, and 
tho first to receive a practical trial in the United 
States, was tho invention of John Fitch, who was 
granted a patent by siiocial Act of Assembly for the 
State of Pennsylvania on Mar 28, 1787 A steam- 
boat, according to Fitch s specification, mov^ by 
twelve oars or paddles workmg perpendicularly after 
the manner of the paddle of a canoe, six paddles 
entering tha water as the remaming six are rais^, 
was built m Philadelphia, and ran on the River 
Delaware in 1788 carrying more than thirty persons 
a distance of 20 miles in 3 hours 10 minutes 

March 28, 1907 — The tiontrol pillu or ‘ joy stick ' 
in almost universal use m aeroplanes was the mvention. 
of Robert Esnault Peltene, who wag granted a French, 
patent on Mar 28, 1907, m which an aeroplane with 
wariung wings and elevators controlled by one lever 
was for the first tune deecnbed A oorresponding 
Ikiglish patent was applied for m January 1908 
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Societies and Academies 

London 

Institute of Metele, Itfar 13 — P Seldau Special 
properties of eutectics and eutectoid alloys in binary 
nietaUic systems As regards hardness and electrical 
resistance, the eutectic occupies an abnormal position 
on the property composition curve, even in drastically 
annealed alloys For coalescence to occur, an excess 
of one of the phases is necessary — F Hargreaves and 
R J Hills Work softerung and a theory of inter 
crystadlme cohesion For work softening there must 
be more than one phase present and, roughly, both 
constituents must undergo spontaneous annealing 
after working at air temperature A theory of inter 
crystalline cohesion is outlined Briefly, it postu 
latee the existence of a transition zone between two 
orientations Work hardening and work softenmg 
are identical phenomena concemmg the early stages 
of the latter The pronounced softenmg causeil by 
heavy working is attributed to mterphase boimdary 
action and the retention of the individual phases in 
a quasi viscous condition — P J Durrsnt The con- 
stitution of the cadmium rich alloys of the system 
cadmium gold The constitution of the edloys of 
cadmium and gold from 0 to 48 atoms per cent of 
gold has boon reinvestigated by thermal and micro 
graphic analysis Saldau’s equilibrium diagram, 
published in 1916, has been modihed A new area 
of solid solution has been detected (phase III) which 
lies in the fleld described by Saldau as contammg 
/3 +y This solid solution undergoes two polymorphic 
changes — one at about 600° C, and the other at 
about 376° C , the latter being ansilogous to the change 
in the p phase of brass at 460° C No evidence was 
obtam^ for the existence of the compound AuCd, at 
the hqmdus, but the form of the oquiltbnum diagram 
suggests the existence of two compounds, Au,Cd( and 
Aii,Cd„ both of which are much dissociated at high 
temperatures — Mane L V Gayler and G D Preston 
The age hardening of some alununium alloys hive 
typical alumimum alloys contammg copper, mag 
nesium silicide, or both, have been exammed Changes 
in density and lattice parameter which take place 
dunng ageing suggest that precipitation from solid 
solution takes place X ray analysis shows also that 
the crystals themselves are in a disturbed state, 
which IS grodua^ relieved by further ageing at high 
temperatures The increase in electnoal resistance on 
agemg corresponds to this distortion of the space 
lattice of the sohd solution, caused by the presence 
of minute particles due to the decomposition of the 
sohd solution — Clement Blazey Brittleness in 
arsenical copper (2) Under cortsm conditions, about 
0 004 per cent of bismuth can produce a susceptibility 
to bnttlenesa The conditions are plam melting 
under charcoal of arsenical copper of the i{uality 
used, followed by ^Img and the addition of bismuth 
before casting The Edition of phosphorus after 
bismuth destroys the susceptibiliW or it may be 
removed by remeltmg — W Hume-Rothery and E O 
Rountefell The system magnesium zinc The 
equilibrium diagram of the system magnesium zme 
has been investigated in the range 0 to 70 atoniio 
per cent magnesium Particular attention ha# been 
paid to the structure of the solid alloys and the limits 
of sohd solution m the various phases The compound 
MgZn,, discovered by Chadwick, and MgZm, dis 
covered by Qrube, have been confirmed A new 
oempoimd, MgZn, has been shown to exist, and this 
also is of fixed composition It may be distinguished 
from MgZn« by means of Benedicks’ reagent The 
compound is formed at 364° C by a penteotio reaotiot^ 
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between MgZn, and liquid On the practical side, 
the present work shows that m elektron metal, and 
Bimiuur alloys, any zme present in excess of that 
contsmed m solid solution in magnesium will exist 
m the form of the new coinpound MgZn, and not, as 
previously supjiosed, as MgZn^ 

Geological Society, Feb 20 — C A Matley The 
basal complex of Jamaica, with special reference to 
the Kingston district With petrological notes by 
F Higham There is a basal complex of great thick- 
ness, imconformably underlying Upper Cretaceous and 
Eocene rocks The ‘ grauite and syenite ’ of the 
Survey — chiefly a granodiorite — is an important 
plutonic member of the complex, and contributes 
abiuulant pebbles to overlying Upper Cretaceous and 
Eocene conglomerates Another plutomc member of 
the complex is a pendotito of Harzburg type, now 
converted to serpentme The other members of the 
comple-v, many of which are found in a inetamorphic 
condition, were originally seilimonts and volcanic 
lavas and tuffs The metainoryihism appears to be 
late Palaeozoic (Hercynian) or even older No trace 
of fossils has been found in the complex Comparison 
IS made with similar roiks m Cuba, Hispaniola (Haiti 
and fianto Ihimmgo) Porto Rico, and the Virgin 
Islands With the exception of Porto Rico, Jamaica 
now falls into line, as regards the presence of a pro 
Cretaceous basement, with the other islands of the 
Creator AiitiHos, although there is still want of agree 
ment as to the ages of the rotks of that basement 

Physical Society, Mar 8 — Ezer Griffiths and J H 
Awbery The dejiendence of the mobility of ions m 
air on the relative humidity The apparat us employed 
was a modification of Zeleny’s original method , the 
end of a wind channel being closed by a disc of gauze 
fitted with a miard ring through which a steady 
stream of air of definite hmmdity was piimjied The 
motion of the negative ions due to the action of the 
air stream was balanced by a counter potential 
gradient, and the mobility deduced from the critical 
potential roquireil to produce a balance 

Lbbos 

Philosophical and Literary Society, Feb 19 — W P 
Milne Three theorems on the cubic surface — A O 
Allen A simplified derivation of v Soulel’s aberration 
formulae — W H George X ray examination of 
insulin, edestin, and hiptnoglobms Only the powder 
method could be applied G W Brindley Distri 
button of charge on the carbon atom The F curve 
calculated for the carbon atom model does not agree 
quantitatively with the exiienmeiital curve The 
disagreement is most noticeable for large values of 
am » for which the theoretical curve is known with 
most certainty — H M Dawson and G Claxton The 
miscibility of phenol with aqueous solutions of electro 
lytes If S and O represent the molar concentrations 
of the phenol and the electrolyte in the aqueous phase, 
then for a wide range of C values the experimental 
results are acouratwy reproduced bv the formula 
S ~S,C where A, is the value of S for c -fi, tmd 
A; IS a constant which varies with the nature of the 
electrolyte The results suggest that the miscibility 
IS not appreciably affected by the mtenomc forces 
which are associated with the presence of the salt 
— C K Ingold and H Burton The existence and 
stability of free radicals The basis of the theory la 
the principle of electromo exclusion, which is also 
regaled as the radical cause of tautomensm — W H 
Pearsall Form vanation in Cerahwn H%rundttuila 
OFM Statistics as to its variation m size and 
form m Rosthertie Mere support the view that the 
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population IB composed of a single race of this speciee 
The form variation shows three phases, suitl an ex- 
planation of the changes in size is advanced, based on 
the differential rates of protoplasmic growth and cell 
wall forniation — R G S Hudson On the lower 
carboniferous corals Orwruislrcea and its distnbu 
tioa ni the north of Fiigland The northern forms, 
with the exception of those from the D, zone, belong 
to other groujis than that of Or%(mastrasa phxihpax or 
O placenta and have therefore been described as new 
s|>eoies and a structural sorpienre established 

Paris 

Academy of Sciences, beb 11 — G Charpy and L 
Jacque The reduction of the sulphates of the alkalme 
earths in metallurgical ojxirations hrom the experi 
monts described it is foncluded that although it may 
be true that m certain metallurgical operations barium 
sulphate does not introduce so much sulphur into the 
casting as (ahuim sulphate, this is not duo to a 
difference in the chemical properties of the two 
sulphates but to certain physical pecnharitics more 
esjiocially the fusibility of the slag — A Khintchine 
The law of laige numbers — S Serghiesco Tlie 
number of mots common to sevetal siinultanoous 
ecjuations Charron A luiious gyroscopic pheno 
luenoji — E Huguenardand A Magnan \n apparatus 
for the compaiison of aerodynamical \elocities roiuid 
an aeroplane — Dussaud Apparatus for the blind - 
A Auric The ring of asteroids An oxammation 
of the distrihiitinii of the asteroids with respeet to 
their distance from the sun loads to the conclusion 
that the asteroids do not lonstitute one homogeneous 
family but a mixture of two families differing in 
their origui and their constitution The study of the 
distribution of the eccentricities and the inclinations 
of the orbits leads to the same conclusion — Thadde 
Banachiewicz The ellipticity of the terrestrial 
ecpiator —2 Horiik The wave equation of Schrfid 
inger — Vasilesco Karpen llio eciuations of state 
and thermodvnamics Re|)ly to some criticisms by 
M Verschaffelt B Decaux Ihe measurement of 
very high radiotelegraphic freijuencies by means of 
piezo electric quartz oscillators —A Traver* aii<l 
Nouvel The solubility of Mg(OH.), at high tempera 
tures bjiecial attention was given to the preparation 
of o pure magnesium hydroxide, and in the oxperi 
inents at high temperatui-es glass vessels were re 
jilated bv copper flasks The solubility becomes 
inappreciable at 178’ — Lespieau A heterocyclic 

diacetylene derivative The interaction of the di 
magnesium compound of acetylene on symmetrical 
dichlormethyl ether gives rise to a substance the 
jiroperties of which aro consistent with the formation 
of a ring cornjioimd with eight carbon atoms and two 
oxvgen atoms in the ring — L Blanchard Some 
derivatives of cyclobutanol — Henri Moureu The 
taiitomerism of the a diketones The two tautomeric 
forms of phenylbenzylglyoxal and of uhenylanisyl 
glyoxal — L Meunter and R Cuyot The absorbent 
properties of cellulose fibres after treatment with 
formol in acid solution — J Savornln The artesian 
liydrogoology, hydraulics, and thermodynamics of the 
eastern Sahara — Ch KilHan Tlio development and 
biology of A ntbrosinm Basm — P J Shtwago The 
chromosome complex of the chicken and turkey - 
Jules Lefirre Bioenergetics and its new laboratorv — 
C Levaditi and P Ldpine hxiieriniental herpetic 
encephalitis of the ape 

Phacui' 

Czech (Bohemian) Academy of Arts and Sciences 
(2nd class, Natural Sciences and Medicine), J^n 11 — 
F E Voloiin A new ice pyrheliometer - F Cechura 
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Magnetio decLnation in Bohemia m 1021) 6 The 
following communications of members of the 2nd 
class of the Academy were presented to be mcorpor 
atod in ajubileo volume in commemoration of the tenth 
annivcrsarv of the foundation of the Czechoslovak 
Republic — 1 B Brauner Some physiologico optical 
exfienments — 2 B Bydlovs^ Symmetric mvolu 
tioiw of the fifth order — 3 E ^ch Asymptotic corre 
spondences between two surfaces — 4 K Domin The 
hybrids and the garde\i forms of the genus PUyro 
gramtna- 6 J Hanui, A Jilek, and J Lukas Para 
brom benzol acetnn its iso lutroso comjwimd and 
dioxmie— 6 J Hanus and J VofiSek The action 
of hydra/ine hydrate on some unsaturated acids of 
the senes r.H^. .Oj, -7 F 

Hasa The cjuality of butt and molton electrical 
weldings— 8 J Heyrovsk^ ami S Berezicky The 
deposition of radiiun and other alkaline earth metals 
at the dropping mercury cathode —9 I Honl-Ungarn 
Proiiortios of bacteriophages — 10 R Kettner and F 
Slavik A new [irotile in Mgonkian and Cambrian 
of lojfovice- 11 J Kfepelka A study of perselenic 
acid 12 V L4ska Hyetonietry m mountamoiis 
countries Id B N^mec Immunity m plants 14 
M Pelliek Space rolling of a hv jierbola on a congruent. 
Iiyiieibola -15 J Pelnif '1 he cam er of il/icffras and 
our clinic alexporienie —16 K Petr The ( oinposition 
ofbmaryc|iiadratioforms — 17 V Posejpal Resonance 
spec tra and the Raman ( ffect — 18 C Purkynl The 
( arbonifc rcni« and Penman formations in western 
outskirts of Krkonolo ((.xiant’s Mountains) --10 V 
Rostek^ Two ariicles on the study of crystal (iro 
pertios — 20 K Rychlik The extension of the idea of 
coiigruonce — 21 J §tj(rba-Biihm and S Skramovtk^ 
(.oinplex oxalates of scandium —22 V Trkal The 
ecpiation of the wave propagation in the wave 
mechanics and Hamilton B prim iple 23 J Vilhelm 
Verdant and proliferous flowerB of some plants — 
24 E VotoJek-V Prelog The 3, 12 ill hydroxy 
palmitic acid, a non sugar component of rhnmno 
c onvolvulic 001(1 —26 K Weigner Physical education 
respecting cunHtitution and stx —26 J Wenig The 
structure of seccjiidary envelopes of chords in 4mm) 
ceteg — 27 J Wenig A peculiar phenomenon m the 
abnormal giowths of incisor teeth of Rodentia — 
28 F ZAviika The translation of circular cylinders 
through a viscous liquid 

Feb 8— J Paroulek The action of liver and 
Iigainentic tissues on the exogenic line acid — J 
Schemer The lipoid nephrose — V Jedli2ka The 
pathogenesis and etiology of {lemicious ansemiu — 
S Prit and Z Kobza The chemicAil composition of 
some Algie J BabHka The Bohemian Travertins 
--B Brauner Analysis of water from the pond 
' Babylon ’ 

Washinoton, D C 

National Academy of Sciences {Proc , Vol 14, No 
12, Dec 15) —Raymond Pearl, Charles P Winsor, and 
Florence Barclay White The form of the growth 
curve of the c,anteloup (Cxtcumm melo) under field 
conditions Ihe growth of soedlmgs of this plant in 
the held as in the laboratory, without exogenous focxl 
and light, can he represented by a generalised logiutio 
curve The experiments suggest that, to a first 
approximation, the rate of growth is identical whether 
the enviromnent is constant or highly varied, that is, 
it IS determined by the organism itrolf Food from 
the soil, etc is only a means of prolonging its life — 
E T Bell Invariant sequences —A Adrian Albert 
(1) Nuniial division algebras satisfymg mild assump 
tionB — (2) The group of the rank equation of any 
normal division algebra — Morgan Ward Postulates 
for an abstract arithmetic — Einar Hllle and J. D 
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Tamarkin (1) On the oharacteristic values of linear 
integral ec^uations —(2) On the summability of 
Fourier series — G A Miller Groups involving a 
oynhc, a dicyoho, or a dihedral group as an invariant 
subgroup of jirime index — Ancel B Keys The 
weight length relation m fishes It is shown statistic 
ally that this relation is given by {weight =con 
stant X (length)"}, whore n is between 3 and 4 The 
form of a fish changes during growth, anil the paper 
gives a methoil of calculating the magnitude of the 
change - Gordon D Snell A cross over botween the 
genes for short ear and density in the house mouse 
The detection of one < rose over shows that the genes 
for short oar and density, although borne in a 
common chromosome are not at identical loci — 
Mildred S Moses and Chas W Metz Pvidente that 
the female is rosponsiblo for the sex ratio m Sciant 
(Diptera) Breeding shows that certain females are 
female pnxliicers and others male producoi-s regardless 
of males with whic h t lioy mate, fertilisat ion being by t ho 
first male use<l in mating — Chas W Metz and Mildred 
S Moses Observations on sox ratio dotenmnation in 
iScwiro (Diptera) hex ratio is piobably determined 
by a simple Merideliaii mheritaiicn of a single (lair of 
factors for which female producing females ore hetero 
zjgoiis and male producing females and males are 
liomozygous and recessive- John Warren Williams 
Iho relation between polarisation and assiHiation 
A development of Debve’s tlioory that ossoeiation in 
hfpiids depends on the interaction of the dipoles — 
L W Elder, Jr , and W H Wright pH measurement 
with glass electrode and vacuum tube imtentiometer 
A quadrant electrometer is generally used with tho 
glass electrode for eloctrometrio work wuth substances 
affected by platinum A vacuum tube potentiometer 
gives consistent results and the only jirecMiution 
necessary is that it must be set up in a dry atmo 
spliore -Carl Barus Chemical reaction m the 
interferometer U gauge — P W Bridgman Kesist 
aiice and thenno electric phenomena in metal crys 
tals Bv an improved method of makmg single metal 
crvstals, It has been possible to cast from the same 
molt a number of single crystal rods of a wide range 
of orientation The general results indicate that the 
Kelvin Voigt symmetry law for thermal o m f is an 
approximation The cletailed paper is to appear in 
Proc Am Acad Set Ronald W Gurney Angular 
distribution of intensity of resonance radiation It 
has lieen assumed that the emission of resonance 
radiation will be chstnbuted at random m direction , 
this assumption seems to bo unwarranted If the 
jilane of polarisation of jilono polarised light is rotated 
rapidly, consideration of the movement of the atomic 
oscillators shows that though the intensity along the 
beam is cmaltered, in other directions it is modified 
This must be taken into account in intensity measure 
ments of resonance radiation — Stanley Smith Some 
multipletsofsinglv ionised thalliiini - J V Hanawait 
The influence of the presence of hydrogen on the 
Lin X ray absorption edge of palladium Whether 
tho hydro^n is occluded electrolytically or in a 
hytlrogen furnace, there is X ray evidence of the 
presence of the chemical compound of formula Pd,H, 
with a face centred cubic lattice in which alternate 
grating joimts are PdH molecules, the reinainuig 
points being occupied by Pd atoms ■ — Harlow Shapley 
Studies of tho galactic centre (3) The absolute 
magnitudes of long |>eriod variables —BP Gerasi 
movii! The absolute magnitudes of long penoil 
variable stars A period luminosity relation is oh 
tamed for a period of 100 2150 dayi^, mean absolute 
visual magmtude is - 2 3, for a iieriod of 2'iO 340 
days it IS - 1 1, and for a {icrioil greater than 340 
days it 18 +03 
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Petrol 

rpHE problem of petrol anees m acute form 
once again, and the lay mind is findmg it 
diflSoult to reconcile continually mcreasmg pro 
duction of crude oil with, apparently, a directly 
proportional rise m price of its most valuable 
derivative As a purely economic consideration, 
petrol 18 not exactly a straightforward commodity 
to assess in terms of supply and demand, for the 
simple reason that this usually close relationship 
does not in this particular case express the con 
dition of the oil industry at any time When 
complicated by conflicting commercial and political 
issues, these confined to no one country, it is small 
w ondcr that a number of the loss obvious controllmg 
factors m the situation fail to bo appreciated by 
the public at large 

From the technical aspect, the data of the 
problem are quite clear Of a total world pro 
duction in lf)28 of crude oil amounting to 182 
million tons, the United States accounted for 
127 millions, nearly 70 per cent , Venezuela, the 
next on the list, yielded 15 million tons, about 
8 per cent, Russia contributed llj million tons, 
or about 0 per cent , Mexico, 6^ million tons, about 
3 per cent and Persia, the oil industry of which 
fagurcs especially prominently in contemporary 
discussions m the British press, produced 5 million 
tons, or 2J per cent (th(> figures are approximate) 
Thus all the rornaimng countries combined account 
for only 10 per cent of the total output, and the 
United States persists as the dominatmg factor 
in the industry, so far as resources and exjiloitation 
are concerned Incidentally, m spite of local 
‘ proratiou ’ agreements, that country contmues 
to flood the market with some 385,000 tons of 
crude oil per day, a steadily rising figure Statistics 
can, of course, be maiio to prove practically any 
thing, but a sense of proportion born of a grasp 
of these data is the first step in understanding the 
present petrol situation 

So many tons of crude oil output, however, do 
not constitute the barometer of the industry As 
E H Davenport has recently shown in a pamphlet 
entitled “ The Price of Petrol ” (London (Jeneral 
Press), m order to appreciate the true economic 
position, the supply demand relationship of other 
important derivatives of crude oil must bo ascer 
tamed, since petrol is only one of a senes of vital 
products to modem civilisation 

Now excluding paraffin and lubncants, fuel oil, 
a heavy residuum from crude oil distillation, has 
its own particular scheme of eoononucs Apart 
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from Its enhanced use as a basis of ‘ oraoked ’ 
denvatives, it is essentially this oil of which we 
hear so much in competition with coal By no 
means an ommportant influence m the present 
petrol ‘ crisis ’ is this very item fuel oil, the market 
vicissitudes of which operate directly m response 
to fluctuations of coal supply and demand There 
18 a great deal of nonsense written about the 
antagonistic purposes of oil and coal, but one thing 
IB abundantly clear the two commodities, m so 
far as supply and demand are concerned, are as 
sensitively balanced m the world of fuel as any 
delicately poised beam in a laboratory 

If for any reason fuel-oil receipts drop in favour 
of other forms of thermal energy, the deficit must 
be spread throughout the oil mdustry as a whole 
Since petrol is the most thnving product of all for 
which that mdustry is responsible, it must perforce 
shoulder its share — a lion’s share at that — of the 
burden This means that the net profits on the 
sale of petrol tend to be lessened penodically by a 
fluctuating amount Smce the oil oompames with 
all their faults are at least financially sane, and 
realise better than anyone else what is the economic 
mimmum at which petrol may be retailed to show 
a working profit on the total coat of thetr complete 
operatuma, not being philanthropists, they have 
perforce to pass on such fluctuations, either plus 
or minus, to the consumer , the latter is, after all, 
the only possible mdividual who can harmonise 
the contendmg factors But this is only one other 
aspect of the matter 

Whatever may or may not be the wisdom of 
amalgamations or ‘ combmes ' as they have come 
to be known, monopoly, if this be imphed and 
providing it be not abused, can operate m favour 
of the pubhc by supplying standard commodities 
at standard or at least economic pnces Any 
undercutting of such pnces as may ensue, unless 
backed by resources constitutmg a senous menace 
to the major interests, will be local and short hved 
The pubhc gams a penny here and there, but is 
soon forced back to acceptance of ‘ combme ’ 
pnces, either through restnoted operations of the 
external interests mvolved, or through ultimate 
failure of the latter to contest the market Should 
there be, however, a deflmte attempt at breaking 
monopoly by prolonged attack, supported by the 
formidable weapons of large resources of equally 
high quahty products, then competition runs keenly 
and the pubhc is undoubtedly the gamer during 
the phase of severe pnoe-cutting which ensues 

If «|pnng this penod natural resources were for 
any fieason to dechne, a truce might automatically 
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be called , but if, as is the actual case, resouroes 
mcrease at a rate which defimtely establishes supply 
m excess of demand, then sooner or later the position 
has to be faced by the contending parties which, 
put bnefly, means compromise or bankruptcy 
There must always be tm economic limit, especially 
m petroleum undertakings, below which it pays no 
one to produce and distribute petrol, or any other 
commodity for that matter In the present circum- 
stances, both competition, heavily backed by 
adequate resources, and over production have 
helped to bnng about the logical situation now 
being faced by producer and consumer 

The recent mcrease in price of petrol m Great 
Britam is not an impetuous act of economic or 
political spito Its mcidence is a direct outcome 
of a cham of circumstances the operation of which 
has all along been perfectly clear to the mtelhgent 
observer who is not content to accept at face value 
ex parte statements in the daily proas 

The immediate post War price of petrol was, of 
course, excessive, but rendered inevitable by the 
difficult conditions of rostabihsation of mtemational 
trade, m which petroleum played no unimportant 
part This pnce, however, did not last long, for 
despite an enormously increased demand for petrol 
smce 1920, supphes more than kept pace, due not 
so much to over production of crude oil, but, as 
Davenport points out, to the economic operation 
of ‘ cracking ’ in refinery process Thus, apphed 
science has had a direct hand m pnce control, for 
perfection of cracking plants has led to considerably 
enhanced petrol yield per barrel of oil run to the 
stills, apart from influencing paraffin production, 
etc Hence the principal organisations responsible 
for producing and marketmg petrol were able to 
take full advantage of pubhc demand, and to hand 
on to the consumer a small share — m the shape of 
decreased price per gallon — of the success they were 
enjoymg 

Then came, as it was bound to do, the Russian 
entry mto the market To understand the full 
significance of this mcursion, it should be recognised 
that, apart from any commercial or pohtical pre- 
judice, petroleum emanatmg from the Russian 
fields IS, technically speaking, of exceptionally high 
quality, a fact well known from the earhest days 
of the oil mdustry While this statement m no 
sense imphes infenonty of competitive oils or 
products, the temporary exclusion of this fuel 
from European markets wm something of a 
calamity Nothing but abundant resources and 
sound refining values could have re-established so 
quickly Russian oil in the world’s markets, to the 
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extent of constituting thst country the third most 
important producer last year Whatever may be 
the ethics of the case, there has been an undoubted 
demand for Russian oil in Great Bntam durmg the 
last few years, a demand which, in its growth, has 
forced the very issue to which we have referred 
A measure of the economic situation created m 
1928 IB to be found m the pnce of petrol m London 
prior to Government tax 1« OJd per gallon 
(ex pump) Anyone, even with the slightest 
knowledge of the technical side of the oil industry, 
knows that such a price is unsound and can never 
bear a proper ratio to capital outlay and cost of 
production, especially when it is remembered that 
from that figure transport charges and retailer’s 
commission must be deducted before the producer 
can reckon his profit Consequently, thmgs were 
destmed to alter in any case, and compromise 
between conflicting mterests was an inevitable 
policy foreseen long before the faU acctmpli was 
realised The natural corollary to such compromise 
IS the raising of the price of petrol to an acceptable 
economic mimmum 

In the meantime, however, the Government made 
an imposition of 4d tax per gallon of petrol last 
year, to which the retailer added Jd as cost of 
collection Thus m London the price of petrol 
rose to 1« 4|d ex pump, or Is 5|d (or more) in 
the provinces This, however, had nothing to do 
with the economic situation m the mdustry, though 
it may since have had some shght repercussion in 
the matter of decreased demand The price of 
petrol at the round figure of Is 5d or Is fid, 
though possibly distasteful to the consumer, clearly 
left the mam problem of economic raimmum un 
affected, and somethmg was bound to happen to 
alter these conditions from the point of view of the 
well being of the industry as a whole The plam 
fact IS that, until the recent increment of 2{d per 
gallon was made by the industry on Mar 1, nothing 
had occurred to alleviate the serious position of a 
year ago , the addition of this increment is an 
expression of oorapromise between contendmg 
interests, or, m the absence of any specific agree 
ment at the moment, it is a measure of consohdation 
of the mevitable position which the mdustry must 
take up to ‘ put its own house in order ’ whatever 
may fall m the future Even now, it should be 
noted, the increase only brings the total price of 
petrol to 1« 2Jd per gallon excluding tax it 
remains to be seen for how long that price will be 
considered adequate to the needs of a complex 
mdustry 

Petroleiun, once exploited, u a wasting assit 
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In the face of production on a scale never before 
achieved or even contemplated, it is difficult to 
forecast events , but anythmg which tends to 
promote its economic production and utilisation 
may bo construed as a measure of conservation, 
and this cue it is the duty of the industry to foster 
If enhanced price of petrol is economically justified, 
as we behove it to be, then it will have the effect 
of strengthening the mdustry m a detemunation 
to prevent waste of this valuable commodity at all 
costs To this extent recent events have perhaps 
been beneficial H B M 


Practical Oceanography 

Science of the. Sea an Elementary Handbook of 
PracUcal Oceanography for Travellers, Sailors, 
and Yachtsmen Prepared by The Challenger 
Society for the Promotion of the Study of 
Oceanography Originally edited by Dr G 
Herbert Fowler Second edition, edited by Dr 
E J Allen Pp xxm + 502 (Oxford Claron 
don Press , London Oxford University Press, 
1928) 16« net 

T he Challenger Society has done well in issuing 
a new and revised edition of this well known 
and useful book, which has been out of-prmt for 
some years, and the new editor, Dr E J Allen, 
18 to bo congratulated on having retained the 
original character of the work, while bringing it 
abreast of modem progress Oceanography has 
advanced m several directions since the War, and 
its progress has been due in no small measure to 
British work, though we have had no great oceano- 
graphical expedition devoted purely to such prob- 
lems, as the Germans have had m the Meteor 
expedition One would like to see Bntam agam 
takmg the lead m great oceanographical explora- 
tions, as befits her position as the greatest sea- 
farmg nation Much of interest will no doubt 
come of the Discovery expedition, but this is 
nocesssmly tied down somewhat stnctly to the 
investigation of the very pressing economic prob- 
lems arismg out of the exploitation of whaling 
May the “ lienee of the Sea ” help m stimulating 
that interest m the problems of the ocean which is 
dormant in the heart of every Bnton, and bnng 
the time nearer when the purse strings will be 
loosened to enable Bntam take her rightful part 
ui oceanographical exploration 

The book w addressed pnmanly to “ travellers, 
sailors, and yachtsmen,” to all those whom busmess 
or pleasure tAkes upon the great oceans, and it will 
prove of inestimable service to all such who wish 
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to take part, in however modest a fashion, m the 
study of mamie problems To those who ask, 
" What can I do for oceanography * ” this book 
supplies a sufficient and thoroughly practical 
answer It will be of interest also to others, to those 
who have no opportunity to do work at sea, but 
wish to learn about oceanographical problems and 
the methods by which they are studied Also, the 
student who is lieginning to take up marine or 
hshory work will profit greatly by a careful readmg 
of this book, which has the great advantage of 
being written throughout by practical workers of 
long experience and proved competence 

As we have said, the volume follows fairly 
closely the arrangement adopted in the ongmal 
edition, and oertam sections show little change, 
though all have been revised The chapters on the 
air and water have been completely re written, 
the former by Capt Brunt and Comdr Garbett, 
the Bupormtendents respectively of the Army and 
Navy Meteorological Services of the Air Mhnstry, 
the latter by Mr D J Matthews and Dr W R G 
Atkins Both chapters are extremely well done 
Dr Atkins's contribution deals with the alkalinity 
of sea water, and gives a full account — perhaps 
just a little difficult for the begmner — of the 
methods to be employed in determining the /)H of 
sea water Mr Matthews describes in outline the 
mam current systems of the oceans, and gives 
eminently practical instructions for the use of 
hydrographical instruments and methods It 
might have been well to mention Lumby’s surface 
sampler which makes the collection of water 
samples from vessels under way much easier and 
more satisfactory than the old bucket method 
The definitive description of this instrument has, 
however, only just recently been published {Jour 
du Consetl, 3, 3, 1928) An interesting comment 
IS made by Matthews on the echo sounding method 
of determining depths He rightly fears that the 
spread of this most valuable method will result 
in a serious decrease in the number of bottom 
temperatures and samples of bottom deposits col 
lected 

In the biological sections there is apparent a 
certain inequality of treatment — ^the fixed plants, 
for example, are dealt with in a very adequate 
manner by Mrs Weber van Bosse, while the fishes 
receive much less space But one must admit that 
to treat of the fishes m a comprehensive way would 
have taken up practically the whole volume The 
section on phytoplankton, by Dr Mane Lebour, 
IS new, and, though short, is admirably done 
Prof Stanley Gardiner has re wntten his fasem 
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atmg and practical account of tropical shore- 
collecting, and the section on fishmg gear has been 
considerably strengthened Of great practical 
value 18 the chapter on the preservation of marme 
animals, by Dr Allen and Mr E T Browne — 
a subject on which expert advice is always 
welcome Prof D’Arcy Thompson’s charmingly 
wntten account of whales and seals — and sea 
serpents — will be of especial value to the ocean 
traveller 

The illustrations are on the whole good, wuth the 
exception of some of the small figures of plankton 
and benthonic animals The useful appendices of 
the ongmal edition are retamed and expanded — 
a list of marine stations, of literature, of rccom 
mended firms for the supply of apparatus, and an 
outline biological classification The list of litera 
ture might have been extended with advantage 
One notes with interest and some surprise that the 
number of marine stations listed, in all parts of the 
world, amounts to more than one hundreil The 
frontispiece is, most appropnately, a portrait of 
the late Sir John Murray, to whom the science of 
the sea owes so much 


Colliery Economics 

The Keonomtea of Coal Mining By Prof Robert 
W Dron Pp vii-t-lC8 (London Edward 
Arnold and Co , 1928 ) 10s Od net 

T he subject of the above work is one of the 
greatest possible importance at the present 
moment when coal miiung problems bulk so largely 
in the publio interest Prof Dron has produced a 
very readable and very useful httle book in which 
most of the problems connected with the economics 
of coal mirang are succinctly reviewed It comprises 
ton chapters namely, an introductory chapter, one 
devoted to mineral leases, two to valuations, the 
first of these refernng to the valuation of a nuneral 
property and the second to the valuation of an 
operating colliery, another chapter considers the 
economics of the development of a new undertaking 
another gives estimates of capital exjienditure, 
another the cost of power production, whilst the 
final chapters are devoted to the orgamsation of a 
colhery, to C09.I cleamng, and to legal considerations, 
the latter bemg devoted mainly to the questions of 
subsidence and trespass 

As might be expected from a colhery engineer of 
Prof Dron’s knowledge and expenence, the work 
18 throughout of a high order , smee, however, a 
large number of the questions treated of are of a 
distinctly controversial nature, few minmg engineers 
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'Will be found to agree 'with all Prof Dron’a 'views, 
though a large majority of them will agree with the 
greater portion thereof 

When oritioally examined, the chapters on valua 
tion are probably the weakest in the book, and give 
evidence of less clear thinking on this important 
subject than might perhaps have been expected 
from the author Thus, in the chapter deahng with 
the valuation of mmeral properties, the author 
introduces a consideration of the costs of muung 
operations , such costs have, however, nothing at 
all to do with the case, because the value of a mmeral 
property is determined solely by the consideration 
of the income which this property would yield and, 
therefore, the capitahsod value of the mmeral 
royalties In a previous chapter the author has 
considered the true meaning of royalty and quite 
correctly distinguishes between it and an occupa 
tion rent, and quotes the authoritative statement 
on the subject from the Report of the Royal Com 
mission on the Goal Industry (1925), which shows 
that “ a rent is paid for the use of a thing which 
endures,” whilst “ a mineral royalty is paid for the 
purchase of the thing itself ” 

Prof Dron is, however, m error when he considers 
that the word royalty is a survival from Queen 
Elizabeth’s time The word was never used in 
this modem sense by medieval writers, and, in 
fact, its first use m this particular sense appears to 
date from the first half of the nineteenth century 
Prof Dron refers correctly enough to the decision 
about the year 1568, which assigned all mines ox 
cept royal mines to the owners of the land in which 
they occur, but he omits to, point out that the 
Crown never at any time oven claimed the owner 
ship of or a royalty in respect of coal The dis 
tmction IS sufficiently important for Prof Dron to 
have directed attention to it It may also be 
suggested that the Scotch term ‘ lordship,’ which 
IS the Scotch equivalent of royalty, should not be 
used without defining it for Engbsh readers 

Prof Dron has fallen into a cunous anthmetical 
blander m his footnote to p 31 m discussing the 
local rates payable by mmeral owners in Scotland 
He states quite correctly that m Scotland the local 
rates on a colhery are payable approximately one 
half by the owner and one-half by the lessee, but 
goes on to say that m England and Wales, ” so far 
as the writer is aware, no part of the local rates is 
paid by the mineral owner ’’ Prof Dron's state 
ment on the latter pomt should have been much 
more defimte, and he appears to be unaware of the 
reason for this difference , m England and Wales 
the fixing of rates is based upon the well-known 
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statute of Queen Elizabeth’s time, which enacts 
that rates may be levied upon every occupier 
of coal mines, etc this statute has since been 
greatly extended and modified and other rates 
have been added, but the basal pnnciple that 
the occupier is liable for the rates has never been 
altered 

In Scotland, on the other hand, the fundamental 
legislation which controls rating is contained in an 
Act of Queen Victoria’s time passed m 1854 , and 
although the general pnnciple laid down in that Act 
18 varied to some extent by the local Acts, its general 
effect remains, so that approximately one half of 
the rates is paid by the owners of the mine and 
the other half by the occupiers The reason for the 
difference m treatment of mine owners in Scotland 
and England is thus quite clear 

Prof Dron’s error, which has been referred to 
above, is in his calculation of the amount of the 
local rates payable by mineral owners, which he 
states “ 18 equal to aliout 1« M per ton of output ” 
He bases this on his statement that the local rates 
payable by mmeral owners in 1925 were about 
£230,000 per annum He has previously given 
the output for that year as 28,394,000 tons (a 
clerical error m the table on pp 10 and 1 1 would 
make this about 28, (KM) million tons, but this error 
does not affect the case ) A simple calculation will 
show that the rate above given amounts not to 
la &d per ton but to nearly per ton, and it can 
only be surmised that Prof Dron has carelessly 
misplaced a decimal point Such an error is a 
comparatively vernal one, but in the present in 
stance would lead to important results Prof 
Dron has no doubt a long and varied exjienenoe 
m dealing with Scottish mineral owners, but it may 
gravely bo doubted whether he has come across 
one so constituteil as to be willing to accept (5d 
per ton m payment for his coal and pay out in 
return Is M per ton for his rates Scotch mineral 
owners are not usually credited with such a degree 
of quixotic altruism or such utter carelessness to 
their own interests as a bargain on Prof Dron’s 
lines would appear to indicate, and it is m 
comprehensible why this fact should not have 
struck him whilst he was wrritmg the Imes m 
question 

It may also be asked what Prof Dron means by 
stating that his chapter on the valuation of minerals 
18 devoted to the simplest case, namely, " the valua- 
tion of minerals in actual course of working,” and a 
few lines further down to discuss such a valuation 
m the case “ if the wmding pita are not estab- 
lished on the property under investigation ” It 
»1 
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would be interesting to know how the mine could 
be in the course of working before the winding pits 
are sunk 

In his next chapter, on the valuation of a going 
oollierj', Prof Dron commits an error into which 
very many, perhaps the majority, of mimng 
engineers are apt to fall He tabulates for a 
valuation of a colliery the estimated future output 
and the life of the coalheld , in other words, he 
commences by stating what the quantity of coal 
18 which the field in question contains This is a 
fact that neither he nor anyone else can know m 
advance , he might be entitled to state that the 
field IS estimated to contain a certain quantity of 
coal, though the more correct statement would bo 
that the most probable quantity of coal contained 
in the field is so much, the most probable quantity 
being that which is as likely to be exceeded as to 
be fallen short of when the coal comes to be actually 
worked Until it is worked, no one can say how 
much the field actually contains 

Prof Dron deals very bnefly with the problem 
of deferred royalties, and it seems evident that he 
has not seen the elaborate discussion of the subject 
in a paper on The Value of a Deferretl Annuity, 
with Special Reference to the Valuation of a 
Mineral Property, by f’harlton (Jarpmael (Jovr 
Inst Actuaries, vol 66, pp 26 72 1026) 

In conclusion, it may be said that the chapters 
here selected for detailed cnticism are on a subject 
which 18 perhaps the most difficult and the most 
controversial of any m the book , and the fact that 
different news are here put forward on many points 
to those advanced by the author must not be taken 
as any indication that the book is not an exceed- 
mgly valuable one indeed, it is likely to be of the 
utmost use to all colliery engineers 


Bntish Sea Anemones 
The British Sea Anemones By Dr T A Stephen- 
son Vol 1 (Ray Society Volume No 113 ) 
Pp XIV + 148 + 14 plates (London Dulau 
and Co , Ltd , 1928 ) 

W HILST m some branches of science, especi 
ally physics, there are so many workers 
m the field that monographs can be continually 
revised, m others many years must pass by before 
an expert can bnng our knowledge up to date Dr 
T A Stephenson, one of the two leading workers 
on anemones at the present time, is to be con 
gratulated on his effort to bnng together and 
set m order the facts known about Bntish sea 
anemones, Iheir structure, development, bionomics, 
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and classification It is the first sucoessful attempt 
to supplement the famous work of Qosse completed 
so long ago as 1860, when the comparative anatomy 
of anemones had not been studied 

It will perhaps be a disappomtment to some 
who have looked forward to the appearance of 
this important work that the body of it is appar 
ently being held back for a subsequent volume 
Although the author lays stress on the fact that 
for the purposes of the monograph a clear under 
standmg of anatomy is necessary, it is doubtful 
whether the general reader will feel urged to read 
through the technical and well illustrated section 
on structure, which occupies the greater part of 
the text, until the appearance of the next volume 
this will presumably contain descnptions of the 
species But the remaining sections, particularly 
that on bionomics, are full of absorbing interest 
The author describes the different haunts of 
these ammals , and jioints out where the best 
collecting grounds are, and which species can best 
be maintained in aquaria Interesting notes are 
given of the rapid way in which some anemones 
can move about, of how they capture and digest 
their food, and, above all, of the various methods 
of reproduction, oven at the mature age of three 
score years and ten He instances one anemone 
which, as soon as it begins to rove about, leaves 
behind pieces of its base, which, retaining hold of 
the substratum, regenerate into normal individuals 
True buddmg is not a charactenstio of these animals, 
the total absence of colonialism and skeleton build- 
ing being correlated with a relatively active habit 
Their ancestors were probably creepmg, bilaterally 
symmetrical forms, and radial symmetry supervened 
when a more sedentary life was adopted 

Dr Stephenson is an artist of no mean order, and 
has drawn a number of beautiful and convincmg 
studies of living anemones He is careful to explam, 
however, that individuals can look quite unhke 
the portraits given of their particular species, and 
that his illustrations necessarily represent fleeting 
aspects of selected colour varieties of most change- 
able organisms He goes into the questions of 
coloration and pattern, and the methods of collect- 
ing and mamtaining anemones in aquana Notes 
are given on natural enenues and messmates The 
author mentions their use for fishermen s bait, and 
that they form a considerable part of the diet of 
some fish like cod, whiting, haddock, and especi- 
ally flounders A long list of works on anemones 
IS given, and the reader is shown where to look for 
information under various sub-headings 

A K Totton. 
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Our Bookshelf 

The Yearbook ofthe Umverethea of the Empire, 1929 
Edited bjy T 8 Sterhng ’^blish^ for the 
Universities Bureau of the British Empire 
XIV + 862 (London G Bell and Sons, Ltd , 
1929 ) 7s 6d net 

In pre War days, “ Mmerva ” was the standard 
reference book of the personnel of the umversities 
and learned bodies of the world After a lean 
period, it has regamed its position, but at the cost 
of growth to three verr bulky volumes The 
" Universities Yearbook covers the universities 
oi the British Empire and is a compact handbook 
of less than a thousand pages , its data, bemg 
compiled from university calendars and similar 
official pubhcations, is thus trustworthy 

The “ Yearbook ” is divided mto sections dealmg 
with Great Bntain and Ireland, Canada, Austraha, 
South Africa, and India respectively Each section 
18 preceded by a brief account of the history and 
the regulations of the umversities of the section, 
after which each umvorsity is dealt with separately 
A directory of the stafF, arranged under depart 
ments, is given, followed by general information, 
mcluding equipment of laboratories, museums, etc , 
degrees, residential accommodation, changes of staff 
dunng the past year, student statistics, and so on 
The appendices occupy about a third of the book 
and provide most valuable information, which is 
only available elsewhere in widely scattered pub 
hcations They cover the regulations for pro 
fessional bodies, matriculation exammations, mter 
umversity scholarships and grants for research, 
professional schools of the universities, and the 
distribution of subjects m which various univer 
sities specialise, centres of research outside the 
universities, and titles of theses accepted for re 
search doctorates There are name and general 
mdexes 

We commend the book to all who wish for in 
formation on educational facihties of umversity 
standmg For ourselves, there are few reference 
books to which we turn more frequently or with 
more confidence 

The Symmetrical Optical System Bv Dr G C 
Steward (Cambndge Tracts in Mathematics and 
Mathematical Physics, No 25 ) Pp viu + 102 
(Cambndge At the University I^ss, 1928 ) 
7s M not 

This is the latest addition to the useful senes of 
Cambndge Tracts in Mathematics and Mathemati 
cal Physios It enlarges upon the short section do 
voted to the characteristic function in the earher 
book of the same senes (“ The Elementary Theoiy 
of the Symmetneal Optical Instrument,” by J G 
Leatham), by an early use of the functions of 
Hamilton and Bruns The author has made a wel 
come departure from the purely ^metncal dia 
mission m calculating the distnbution of energy m 
diffraction patterns associated with the pnmary 
aberrations, a purpose for which treatments based 
upon the prmciple of optical path are naturally ooa- 
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venlent It is to be hoped that the end of optics 
completely divorced from practice has at last amved 
Had the developments made by the author and Mr 
T Smith been only a httle earher, the subject of geo 
metneal optics might still have been moluded m the 
Tnpos 

It might be suggested that the headmg of Chapter 
r , ‘‘ The Computation of Optical Systems,” is a 
little misleading The chapter deals with the com- 
putation of aberration of optical systems, and not 
with the design of systems, as the headmg might 
lead one to suspect 

The book is, of course, addressed only to readers 
with the requisite mathematical equipment Those 
without such an equipment can obtain many of 
the same results by other means 

The Story q/ the American Indian By Prof Paul 

Rodin Pp xiv -1-371 -f 30 plates (London 

John Murray, n d ) 21s net 
In the story of the American Indian, Dr Radm 
traces the spread of offshoots of the elaborate Maya 
civilisation over a great part of North America 
There was, according to him, one stream of an early 
stage of Mayan culture that evidently went by sea 
to the mouth of the Mississippi, spread mainly 
northwards to found the ( ulture of the Mound- 
budders, and underwent transformation as it pro 
ceeded , eventually these immigrants were over 
whelmed by the simpler peoples around them 
Certain cultural traits spread over the plains, 
weakening as they reached the north eastern wood 
lands Another stream (of Toltec culture) flowed 
into Arizona and New Mexico, whore it overlaid an 
older Mayan layer that had spread from the east , 
this culture was partially assimilated by the 
Navaho, Pawnee, and others The capitalists of 
the north west coast have closer affiiuties with Asia 
and striking resemblances to conditions met with m 
Melanesia The high pre Inca cultures of Peru are 
discussed in a similar way 

Dr Radm traces these connexions in an interest 
ing manner The book should not be overlooked 
by ethnologists, but being innocent of references 
and an index, it is apparently written for non 
specialist readers 

Lehrbuch der anorganischen Chemie Von Karl A 

Hofmann Sechste Auflage Pp xv-l-784-t-7 

Tafeln (Braunschweig Fn^r Vieweg und 

Sohn A G , 1928 ) 20 gold marks 
Th® sixth edition of Prof Hofmann s “ Lehrbuch ” 
follows the preceding edition after an mterval of 
three and a half years No drastic alterations 
have been made, but an important chapter of 
twenty three pages has been added on the organo 
metalho compounds This is included in a part 
of the volume which contains chapters on explo- 
sives, structure of morgamc compounds, structure 
of crystals, radioactivity, and atomic structure 
Those who are not acquainted with the book may 
therefore be assured that it deals as adequately 
with general questions as it does with the pro- 
perties of individual elements and compounds 
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Letters to the Editor 

[The Editor does not hold hitnatlj reaponaible for 
op%nu>n» expraued by hte correaponderUt Neither 
can he undertake to return, nor to correspond with 
the wrUera of, ryected manuacnpta intended for thia 
or any other part of Natubk No notice ta taken 
of anonymous communicattona ] 

Excitation of Mercury Vapour by the 
Resonance Line 

The early researches of R W Wood (1912J showed 
that mercury excited by the hght of the Ime 2637 
emitted resonance radiation of the same frequency as 
the absorbed light 

Accompanying this resoncuioe radiation there is 
radiation of longer wave length, compnseil chiefly in 
two broad maxima, one about x3300, and the other 
giving rise to visual green fluorescence These last 
radiations, which are regarded as of molecular origin, 
appear at higher vapour densities than are required 
for the resonance rsidiation, which has always been 
regardfxl as a purely atonuc phenomenon 

F S Phillips in 1913 showed that the visual lumi 
noBity could be causeil to move away from the place 
of origin if the vapour was m rapid motion Photo 
graphing the spectrum, he concluded that the ultra 
violet r^ation around X3300 and the hne 2637 could 
also be detected in the vapour stream away from the 
place of ongin 

I have always been puzzled by those phenomena, 
wid the mystery has not seemed at all less since 
observing (see Natcbe, Nov 10, 1928) that the 
visible radiation could be produced by excitation 
lower than the resonance Ime, and that in this case 
too the secondary source was capable of being blown 
away from the place of excitation 

The question arises What is the relation between 
the 2637 radiation and the visual radiation m Phillips’s 
experiment T 

Although not yet prepared with a complete answer, 
I wish to describe some experimental results which 
analyse the phenomenon more closely than has yet 
been done 

The distillation may bo earned out in vacuo, or 
with a moderate air pressure m the condenser, which 
results in a more dense but loss rapid vapour stream 
The added air does not nux with the mercury vapour 
under these conditions until the condenser is reached 
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Distilling the vapour up a silica tube 1 6 om 
square section, with an air pressure of 9 nun m the 
condenser, the visual glow is of the shape shown m 
Fig 1a, the arrow indicating the direction of the 
narrow incident beam The arched form indicates, 
as Wood and Pienkowski have shown, that after ex 
citation there is a tune lag before the luminosity sets 
No 3100, Vot 123] 


in This 18 most apparent in the middle of the tube, 
where the stream is most rapid 

On the other hand, the re emitted ultra violet 
radiation comes laterally from the cone marked out 
by the inoident rays, undeflocted by the vapour 
current (see Fig la) This appearance is obtained by 
photographing through filters of chlorine and bromine 
m senes, which transmit the line 2637 but cut out the 
less refrangible radiations 

Fmally, on making the vapour current more rapid 
by completely exhausting the condenser, the visual 
radiation is thinned out to vanishing pomt, and the 
source of 2537 radiation moves up as well (see Fig lo) 
That this really is the radiation 2637 was checked by 
photographing through chlonne and bromine with 
addition of mercury vapour in an independent cell, of 
such tluckness and density as to absorb about a 
breadth of 1 A at this pomt without absorption at any 
other relevant part of the spectra The luminosity m 
the tube was altogether out out by this filter 

It seems therefore, so far as can be judged from the 
evidence yet available, that the 2637 radiation is 
simply Wood’s resonance radiation, and that in the 
experiments with a blast of vapour its source can be 
observed as separated in space from the source of the 
continuous bands which arc doubtless of molecular 
ongin But if this interpretation is accepted, the 
surprising thing is that the source of resonance radia 
tion IS 111 Itself capable of moving considerable dis 
tances m a sufhcieiitly rapid blast This would show 
that the interval between excitation and omission is 
under some conditions enormously longer than the 
10 ’ seconds usually assigned If so, many received 
views will need revision 

Raiucioh 

Terling Place, Clhelmsford, 

Mar 14 


The Constitution of Oxygen 

W J? (liAuqup and H L Johnston in a recent 
letter (Natcbe, Mar 2, p 318) state that certain 
observations on absorption bands are onlj explicable 
by the hypothesis that oxygen contains atoms of 
mass 18 Cnfortunately, they do not give any indioa 
tioii at all of the abundance of these relative to the 
normal atoms 

So far as I am aware, there is no evidence obtamed 
from positive ray analysis of any kmd which would 
lead us to suppose oxygen other than a simple element 
In my recent measurement of packing freuitions the 
lino due to 0» was taken as standard and, to take 
the cases m which the evidence is most trustworthy, 
the atomic weights of hydrogen, fluorine, and iodine 
deternuned in this way were found to agree with 
the accepted values to within one part m ten thousand 
The latter are expressed in terms of the mean atonuc 
weight of oxygen, so that this is very strong, though 
indirect, proof that if 0>' exists it cannot be present 
even to the extent of one part in one thousand 

In order to obtain evidence of a more direct kmd 
I have done two experiments, one with the O* line, 
the other with the H|0 hne In the first the dis 
charge tube was run with oxygen giving a strong 
line O, at 32 Now if O** exists, there would be a 
line due to the molecule 0‘*0** at 34 of a strength 
directly proportional to the quantity of O*’ present 
With half an hour exposure a btusly vuabls effect 
at 34 was obtained Its relative mtensity was 
measured by photometry agsunst other and very 
short exposures of line 32 and came out at 0 14 per 
cent very faint effect may, m my opuuon, be 

duo to traces of 8»< 

In the second experiment water vapour was 
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employed, and the famt line at 20 compared with 
the strong one at 18 m the same way Here the 
effect was rather greater, amounting to 0 32 per cent 
In an apparatus to which air has to be frequently 
(ulmitted, one would expect some effect due to A***^'*' 
sold Ne**, but I think m this case it is to be ascribed 
mainly to 8i**0+ In any event, the presence of 
the line may be explamed without recourse to an 
unknown body 

If It can be shown that the absorption bond effects 
are compatible quantitatively with the presence of 
the hypothetical isotope in proportion less than one 
part m 500, the matter will reqmre further mvestiga 
tion Otherwise it seems more reasonable to seek for 
them an alternative explanation and contmue for 
the present to regard oxygen as a sinmle element 
F W Aston 

Cavendish Laboratory, 

Cambridge, Mar 15 


Tsetse Ply and Big Game 

Referrinu to an editorial entitled “ A Threat to 
the Zululand Game Reserves " in Nature of Nov 24, 
1028, whilst very much m sympathy with the object 
of this article m so far as it refers to preservation in 
reserves of the natural fauna of South Afnca, I am 
led to express the opimon that oertain of the state 
ments made would be very difficult to substantiate 
on the basis of available seientifle data 

The article gives the impression of having been 
written rather from a partisan pomt of view than 
from that of a detached scientific reviewer The 
relation between oortam species of tsetse fly and game 
is certainly a controversial subject, but it is consider 
ably less so amongst those best acquamtod with the 
tsetse fly problem than some ardent advocates of 
indiscriminate game preservation would have the 
world believe In any case one does not expect 
Nature to ignore the views of the leading entomo 
logical investigators on such a question I may also 
pomt out that the Journal of the Society for the 
Preservation of the Fauna of the Empire is scarcely 
the publication m which one woiUd expect to find 
unbiased views on this subject 

Justification for my venturmg to offer criticism is 
to be found m the fact that a misstatement is included 
concerning certain experiments stated to have been 
earned out m this Colony, and further m the fact that 
vigorous efforts are being made by my Government 
at the present time to arrest the spreail of tsetse fly 
in certain areas through reduction and control of 
game 

The misstatement referred to is contained m the 
passage, “ On the other hand, satisfactory and un 
objectionable methods of extirpating the tsetse flv 
and reduomg the incidence of nagana in domestic stock 
are known, as has been shown by experiments earned 
out in Southern Rhodesia, where the bush itself, the 
winter retreat of the tsetse fly, has been attacked ” 
It IS true that many years ago, impressed by the 
apparent segregation of Olosnna morsitans in shady 
forest dunng the latter part of the dry season, I 
suggested that in some localities destruction of these 
haunts might prove a practical method of eliminating 
the fly It IB also true that some expenments along 
these hnes have been attempted in the Colony It 
IS not, however, true that these expenments have 
revealed a “ satisfactory and unobjectionable ” 
method of extirpating tsetse fly In the first place, 
they have never been pursued to a satisfactory eon 
elusion, and m the second, it is more than doubtful if 
they can. be desonbed as “ unobjectionable ” either 
from the sentimental or praotioal pomt of view Surely 
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to the Nature lover large scale destruction of many of 
the most con^iouous and beautiful representatives of 
the natural flora must be equally objectionable as 
destruction of the faima The game m any case is 
capable of more rapid recovery than the forest, pro 
viding, of course, that m neither case is reduction 
pursued to extermination From the practical point 
of view there is, of course no question concermng the 
objection to the destruction of useful timber 

Careful perusal of the article reveals the fact that 
the ultimate dependence on the game of such species 
of tsetse fly as Qlossina morsUmts and G paUidipes is 
not actually called in question I take it, therefore, 
that the mam contention is that it is not possible or 
not practicable to reduce the game sufficiently to 
make conditions unsuited to the fly, and that attempts 
to do so may have untoward consequences 

With reference to the possibility of game extermina 
tion aggravating the trouble m respect to domestic 
animals, I may state that the oxpenenco m this Colony 
18 that any developments of tins nature followmg 
persecution of the game have lieen very limited and 
of a purely temporary nature So far, the fanal event 
has been a marked improvement on the original 
position 

It IS noted that no reference is made to the possi 
bility of tsetse fly being scattered by other methods 
involving interference with ounditions iti a fly belt 
Wholesale destruction of the forest m a fly bolt in the 
Hartley distnct of this Colony in 1913 was certainly 
follow^ by the temporary appearance of trypano 
soimasis farther aheld than it nad occurred for vears, 
although the number of flies present was exceedingly 
small Had this belt been heavily infested, it is at 
least possible that much more serious losses might 
have been sustained The final event m this case 
was, however, also satisfactory 

With regard to the next sentence, justification 
appears to be lacking for the statement that “ total 
extermination of all wild carriers of nagana which the 
polu V demands if it is to be efleotivo ’’ On the con 
tiary, experience in South Africa indicates that total 
extermination of game is by no means necessary to get 
rid of cortam species of tsetse fly and the diseases thev 
convey The bibliography m Austen’s “ Monograph 
of the Tsetse Flies ” contains notes of interest m this 
connexion The late Mr Claude Fuller has also 
collected a number of valuable records m the Trans 
vaal Dr Schwotz has recently pointeil out how 
tsetse fly has reteded with the game around Khzabeth 
ville m the Katanga 'I hero is a considerable amount 
of additional evidence m this Colony 

“ It 18 believed that the segregation of game m re- 
serves tends to keep the tsotso fly restricted to defimte 
areas " begrogation of game presumably imphos a 
game reserve surrounded by game free coimtry 
Certainly, maintenance of a game reserve will not 
restrict the range of tsetse fly, if conditions are suited 
to its perpetuation outside the reserve The inhibit 
mg factor would, therefore, be found in surrounding 
conditions not the reserve itself The suggestion that 
it 18 possible to reduce the ^me suffloiently around 
a reserve to produce conditions unsuited to the fly 
appears scarcely m accord with what is apparently 
the mam contention of the article 

The statement that ‘ ‘ slaughter of big game has 
not succeeded, and cannot succeed, m reduomg the 
numbers of tsetse ” is an assertion which ignores 
the whole record of tsetse fly in South Africa and 
the published work of mvestigators fully qualified to 
formulate an opinion on this subject A good case 
oan certainly be mode out for the view that slaughter 
of big game has m the past succeeded veiw markedly 
not only m reducing the numbers of tsetse (G morsitans 



490 


NATURE 


[Maeoh 30 , 1929 


and O paUvivpea) but in eliminating these insects from 
considerable areas It is also not difficult to offer a 
plausible explanation of how this slaughter, falling 
short of extermination, would tend to eradicate these 
flies Whilst the case may not be considered abso 
lutely proved, there is no justiflcation whatsoever for 
imoonditional demal of the possibihty of controlling 
tsetse fly through the game, particularly in limited 
areas 

I have no mtention of entering into the contro 
versy as to whether the Zululand game reserve should 
be abolished or otherwise My object is purely to 
deprecate the appearance in a loading article in 
Nature of unqualified statements which are open to 
challenge, and the treatment of a scientifio and 
econoimc problem from a less dispassionate point of 
view than readers of Nature have learnt to expect 
Rotert W Jack 
(Chief Entomologist) 
Department of Agriculture, 

Salisbury, Southern Rhodesia, 

Feb 4 

Readers of Nature are familiar with the contro 
versy which has raged round the question of coincident 
game and tsetse extermination, and the article referred 
to was obviously not a full summary of the divergent 
views, as was implied in the words “many com|ietent 
observers hold,” etc It was meant to point to con 
Biderations which seemed to have been overlooked in 
the case of the Zululand Reserves In view of the 
crude method of game extermination which has been 
widely advocated, it is regrettable that the oxpen 
mental destruction of the segregation haimts of tsetse, 
which seems to have been based upon sound entomo 
logical observation, was not pursued to hnalit> , as we 
hM understood, especially as Mr Jack admits that 
the less scientific wholesale destruction of a forest flv 
belt had satisfactorv results The fact that some 
years ago “ an ill advised game drive [ui the Zululand 
region to which the onginal article referred), by 
scattering animals over farms m the neighbourhood, 
undoubt^y led to the infection of the cattle of 
colonists by nagana and it is alleged that about 
1000 head died,” strongly suggests that segregation 
m the reserve area limit^ the mcidonoo of the disease 
Fmally, Mr Jack’s own report of 1026 on the “ Tsetse 
Fly in the Iximagundi District ” largely quoted by 
the Journal of the Society for the Preservation of the 
Fauna of the Empire (1920), the impartiality of which 
ho impugns, indicated, by its comparison between 
the anti nagana results of present day settlement and 
the pioneer settlements in South Africa, that the rapid 
retiral of big game in fact its local extermination, and 
nothing short of that, was the predominant cause of 
the disappearance of tsetse 

The Writer or the Article 


Knock Ratings of Pure Hydrocarbons 

In their letter on page 276 of Nature of Feb 23, 
Prof Nash and Mr Howes point out the volue of 
unsaturated hydrocarbons in suppressing knocking 
Their figures show that benzene and toluene, which 
for some time were considered the most effective anti 
knock hydrocarbons, actually possess this property to 
a very much smaller extent than many unsaturated 
^drooarbons, particularly m the aliphatic senes 
Ine statement that pseudocumene has pro knock 
tendencies is, however, misleading, partioularly as 
Edgar’s octane (1 13 tnmethylpentane) is referred 

to m the same paragraph as a valuable anti knock 
Pseudocumene may be pro knock when compared 
with benzene, but it is certainly not pro knock in the 
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general meamng of the term Compered with benzole 
m high concentrations, Edgw’s octane is also pro 
knock The terms pro knock and anti knock are used 
rather loosely, and it must be remembered that they 
only have a defimte meamng when a standsird fuel is 
mentioned 

Although our own results for the hydrocarbons tested 
by Prof Nash and Mr Howes fall m approximately 
the same order, there is one very noticeable exception 
We find that diamyleno is not such a good anti knock 
hydrocarbon as they indicate, and that it certainly 
is not better than the parent hydrocarbon, tnmethyl 
ethylene, from which it is derived If this were true, 
as Prof Nash and Mr Howes’ figures mdioate, it 
would then be desirable to polymerise the lower un 
saturated hydrocarbons as Reiman does m the patent 
quoted, which would be contrary to all refimng ex 
ponenoe, m wluoh it hew always been found that the 
treatment of any unsaturated product mvolvmg pioly 
mensation always reduces the anti knock properties 
Our own figures for diamylene preparetl from tn 
methylothylene by polymonsation with sulphuno acid, 
and also for diamylono obtained by fractionating the 
lugh boiling hydrocarbons formed when commercial 
amyl alcohol is treated with zmo chlondo are much 
lower them those obtamed for tnmethylethylene in 
eqiuvalont concentration Furthermore, the freictions 
from the latter source boiling over the range eontoin 
mg the tnamjlenes after smtable punflcation, give 
even lower figures than those obtamed for diamylene 
This result was only to b© expected 


Atmimrnrv Test on Rkabdo E 6 hsaufE 
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+ 0 60 

33 2 66 8 

260 (. 

6 60 I 
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30 0 61 0 


The substances were tested in 20 per cent (by 
weight) concentration in standard fuel Every sub 
stance was tested over ns wide a range of ooiicentra 
tion as possible partly to reduce experimental error, 
and also because the relation between concentration 
and anti knock value is not necessarily linear When 
comparing polyinendos, it is of course essential to 
work in weight concentration, as polymerisation does 
not involve a change m weight but generally one of 
volume 

Results confirming the observation that polymerisa' 
tion reduces the anti knock value were also obtamed 
for methylcycfohexene and its dimende mothylcyc/o- 
hexyl mothylcyclohoxene 


Audibility Tests on Ricardo £ S Enoine 
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The aubetaaoea were tested m 20 per cent con 
oentration (by weight) in sttmdard fuel 

While testing cyaohe xene a verv interesting observa 
tion was made It was found that the value in any 
definite oonoentration was determined by the history 
of the sample For example, a sample which had 
been standing m the laboratory improved in anti 
knock value when distilled over sodium On exposure 
to hght and air this value fell rapidly , another 
sample, stored in a brown bottle, did not detenorate 
nearV so rapidly Eventually this behaviour was 
traced to the presence of traces of eycfohexcno per 
oxide, which is readily formed under the conditions 
described (compare J A 0 S , 60, 668 , 1928) This 
peroxide appears to be quite stable in solution and 
to accumulate on storage The following are tho 
figures obtamed 

AuDiBiury and Bounding Pin Tests on 
Armstrong Engine 


H UCK 


bqulvalent 
(By Volume ) 


ixpoaed to light and l|•5 
sir alx months I « g 

Stored In brown bottle I o 
in dllTusid light six I o'° 
monthi) ' « 


Per cent 
44 7 V, t 



Not all unsaturated hydrocarbons, however, appear 
to form peroxides so readily , often, if they do, 
decomposition occurs with the deposition of gum 
The sample of cycfohexeno loft m the light for six 
months deposited no visible gum 

Tho importance of testing unsaturated hydro 
carbons to make sure that no peroxides ore present 
must be emphasised, as tho values obtamed may be 
erroneous if this precaution is not adopted Rough 
antdysos of the samples of cyclohexeno referred to 
above gave 0 2 gm peroxide oxygen per htre for the 
sample left in the hght, and 0 009 gm per litre for 
the other sample It is mteresting to note that 
cyc/ohexeno m contact with air shows indications of 
the presence of peroxides after a short exposure to 
ultra violet hght 

The observations of Prof Nash and Mr Howes 
that the olefines, which are comparatively stable 
towards oertam oxidising agents, are the most effective 
in suppressing knocking, agrees well with our own 
In general, wo have found that comparing isomeridos, 
the more compaet a hydrocarbon molecule is the 
greater is its tendency to suppress knocking Thus 
tnmethylethylene is better than pentene — 2 This 
conclusion is in agreement with Dr Edgar’s observa 
tion with regard to the isomono heptanes 

The effect of introducing a second double bond u 
interesting Of the hydrocarbons examined, those 
containing conjugated double bonds (eg iSy di 
methylbutadiene. A* • cycfohexadione and buta 
diene) have excellent anti knock properties. A di 
olefine m which the double bonds are not conjugated 
(e ff diallyl) does not possess particularly marked anti 
knock properties In this connexion the effect of 
introducing double bonds into a cycfohexane ring is 
interesting 

The substances were tested m 20 per cent con 
oentration by weight 

The difficulty of oorrelatmg engme tests with Qon 
ventional formulas at once becomes apparent * 
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Another pomt of interest is the effect of the side 
chain attached to a benzene ring Although it is now 
well known that an moroaso m the length of the chain 


Audibility Test on Ricardo E 6 Engine 
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leduces tho anti knocking properties, the opposite 
effect IS found with side chains attaolied to benzene 
rings For example, toluene has greater knock 
suppressing tendencies than benzene, ethylbenzene 
than toluene, anil propylbonzcne than ethylbenzene 
Yet xylene is inferior to ethylbenzene as an anti 
knock, and pseudocumene is stated to be similarly 
infenor to benzene Any theory which can explam 
all those facts must ot neiessity be very elastic 
8 F iimCH 
R Stansfibld 

Anglo Persian Oil t o , Ltil , 

Moadhurst Laboratories, 
bimbury on Thames, 

Mar 7 


Swirl Opalescence 

When preparing the lecithin cholesterol su^ension 
required for the reaction of Mursta (Jap ZtM 
Derm u Urol , 22, No 1 1 , 1022 , Sei Report* 

Japan*** Gov Inst Infect T)\a , vol 2 , 1923), I 
noticed that the most effective susjiension was one 
which was free from visible suspend^ particles when 
freshly prepared, though tho converse — that any 
truly colloidal suspension was suitable — was not true 
The author did not note the point among his elaborate 
directions He directed that the susjiension should be 
used after standing about twenty minutes Since at 
the end of this tune the susponsion begins to show a 
faint nacreous opalescence which is not removed by 
filtration through ordinary filter paper, it is possible 
that the reaction depends m some way upon a change 
of state from tho truly colloidal to the condition of a 
coarse suspension It may be remarked that for the 
Wassennann antigen containing the same components 
an approximately colloidal state is not reqmsite 

It 18 mteresting to mquire upon what the property 
of swirl opaleacenco depends The phenomenon is 
well shown by so called gold paints and similar prepara 
tions, which are suspensions of small metallic flakes 
formed by stamping a suitable metal Smce these 
preparations show a high degree of swirl effect, it 
might be thought that a laminar structure of the 
suspended solid would be a necessary condition for 
tho manifestation of the phenomenon It is neverthe 
less difficult to demonstrate the effect well with 
aqueous suspensions of cholesterol, although the 
typical crystal of cholesterol is a lamina BIo^ cor 
pusoles m unne or isotonic sahne show swirl opal- 
escence, but to a smaller degree than does a suspension 
of ooliform organisms Suspensions of ooooi do not 
show the phenomenon 

Smce Bwirhng produces a local onentation of hqmd 
into parallel planes, swirl opalescence may be takm 
to result from locally regular reflection of light from 
particles m these planes The particles must be 
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opaque, and good reflectors, or possess a refractive 
index differing sufficiently from the refrewtive index 
of the medium Moreover, they must have at least 
one dimension considerable with respect to the other 
one or two dimensions, in order to provide the turning 
moment which shall set them finally along the plane 
of the stream Thus the phenomenon may be snown 
not only by lamellar structures, but also by bacilli 
and acicular crystals 

Probably the best known example of the pheno 
menon is afforded by a familiar brand of household 
ammonia, m which minute crystals of salts of the 
higher fatty acids are suspended Microscopic exami 
nation shows that the crystals are acicular, or plumose 
Su8|iensions of benzidine m very dilute alcohol show 
a high degree of opalescence Commercial solid re 
crystallised bepzidine appears lanunar to the naked 
eye, and if it is dissolved in alcohol and allowed to 
evaporate, a meMs of broad thin plates, often of con 
siderable length , is seen Support is thereby suggested 
for the presence of lamms in its opalescent suspension, 
but further examination did not altogether confirm 
that theory 

A susiiension was prepared by rapidly adding 
0 5 c 0 of a hot 2 }>er cent alcoholic solution of 
benzidine to about SO c c of water at room tern 
perature Microscopic examination on a slide 
without a cover glass, of a drop of the suspen 
Sion, showed a number of acicular crystals, with 
a larger proportion of almost circular, very thin, 
platelets A film fomied on the surface, and the 
film was almost entirely composetl of aggregated 
platelets When the drop was oxamin^ in a 
covered heemocytometer chamber, acicular crystals 
preponderated the platelets appeared to be the 
product of slow evaporation, and were the chief 
forms in a film which formed on the surface of 
the bulk of the suspension Two other susjien 
sions were prepared similarly, except that for one 
the water was wanned to about 30 , and the other 
was waimed to that tenqierature after addition of 
the benzidine solution When these clear sola 
tions had cooled they deposited crystals just 
visible to the naked eye, and the opalescence 
differed much m degree and kind from that of 
the unheated suspensions Miorosoopto examina 
tion shower! that the crystals were almost entirely 
lamellar agglutinations, which, probably owing 
their extreme thinness, hatl far less effect m proilucmg 
opalescence than had the acicular forms 

To the question why a definitely acicular crystal, 
such as lead iodide, iloes not give more than an in 
oipient swarl opalescence, the reply may be suggested 
that It IS partly because its high specific gravity 
favours rapid settling, and partly because the ciystals 
are relatively large, that is, their number in a given 
volume is not great enough to enable them to reflet t 
hght with sufficient regulanty The relatively large 
lamellar particles of gold paints each reflect an 
appreciable amount of light, making up in surface 
what th^ lack in numbers Hugh Nicxil 

Pathological Laboratory, 

Hospital for Epilepsy and Paralysjs, 

Mauia Vale, London, W 9 


Rigidity in Weak Giay Suepenaiona 

In the course of work necessitating the punfloation 
of quantities of the smallest soil particles (the so 
oall^ clay fraction), a stnkmg phenomenon was 
observed dunng the flocculation and sedimentation 
of the material in dilute hydroohlono acid Many 
mdustnol and laboratory processes entail flocculation 
and sedimentation, so an account of our own observa 
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m those less than one quarter of the cntioal, the 
floocules fall individually, whereas at half the critical 
value the floccules settle en masse, leavmg a clear 
supernatant liquid In the latter case the susponsion 
subsides with a iierfectly fiat surface, which, when 
disturbed, shows no sign of ngiditj But as the flocks 
settle on the bottom of the vessel, a layer is biult up 
which has a concentration great enough to show 
rigidity The chimneys alreaijy desoribod then form, 
and extend progressively upwards towards the de 
scending surface hen this is still about 1 cm aboye 
the tops of the chimneys, discrete domes, often ex 
ceeding 1 mm m height and 1 cm across, are formed 
over them, and hnalTy each mound develops a well 
deflneil hole at the summit This stage is shown m 
tho accompanjing photoCTaph (Fig 1) 

It would appear that the clay concentration m the 
upper layers at the moment of perforation of the 
mounds is the mimmum at which rigidity can occur 
An independent test of this point was suggested by 
other work in progress in this department on the 
plastic properties of soil and clay pastes measure 
roents of the rate of flow through a capillary tube 
under different stresses have demonstrated that 
departure from the Poiseiulle Law occurs only above 
a certain critical concentration For our suspensions 
this value was found to be identical, withm the limit* 


tions may be of general interest When the oonoen 
tration of the suspension exceeds a certain oritioal 
value — the sigmfloanoe of which will appear later — 
a number of sharp ramifying fissures develop con 
taming clear hqiiid The density of this bemg less 
than that of the surrounding clay laden liquid, a 
circulation is set up, clear liquid rismg throujgh the 
fissures while the remainder sinks Some of the 
fissures form ammst the glass walls of the vessel, so 
the progress of sedimentation can be watched in 
detail Near the bottom of the vessel the fissures 
tend to close, and to enlarge progressively towards 
the top of the column into conical chimneys, through 
wluch the motion of the ascending liquid can be 
traced by the movement of floccules detached from 
the walls of the fissures Tlie circulation is com 
ploted by the ileposition of these floccules in a crater 
or ring around tne exit of the chimney There is no 
doubt that the suspension has acejmred rigidity Tlie 
descending surface retains the initial form unpressed 
on it by the curvature of the meiusous and by 
ooiasional air hubbies floating on the water Marks 
ilehberatelv made on the clay surface with a rod are 
also retained 

Weaker concentrations settle much more rapidly , 
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of expenmental error, with that m the immediate 
neigjibourhood of the perforated mounds aa deter 
mmed directly on a sample removed with a pipette 
The agreement is not affected either by removing the 
oouaer clay particles or by the addition of fine silt, 
but, as would be expected, the critical concentration 
increases with the ooarseness of the suspension It 
IS mteresting to note that the critical concentration, 
even m the coarser suspensions, is only about 1 6 per 
cent by volume 

The above remarks apply to the case in which 
the mimmum amount of electrolyte for flocculation 
was used (Af/1000, HCl) Parallel ekpenments with 
strengths up to NIIOO show that the amount of 
electrolyte present is not without influence on the 
phenomenon For example, the mimmum concen 
tration for rigidity, as (letermmed in the plastometer, 
IS now above that at which mounds develop m sedi 
mentation experiments There is evidence that this 
is due to thixotropic gel formation, that is broken 
down in the prelimmary shearmg given to the clay 
m the plastometer before measurements are begun 
This possibility will be followed up during further 
investigations of the phenomenon now m progress 
R K SOKOFIEnD 
B A Keen 

Rothamsted Experimental Station, 

Harpenden, Herts 


Modes of Distribution of the Mudfish in the 
Philippines 

On Luzon, the mam island of the Philippine archi 
pelago, there are only two real seasonal variations, 
known as the dry and the wet or rainy seasons During 
the dry season, October to May, there is practically 
no ram At this time the smaller bodies of water dry 
out, and lower fields are covered with creuiks crevices 
and olotls runnmg in all directions Water remains then 
only in isolated deeper ditches, swamps, and larger 
rivers During the rainy season, June to 8eptoml»r, 
everything is flooded Not only the swamps and 
ditches, but even the nee fields are full of water 
This is especially true in the eastern part of the island 
At this time thousands of small fish appear m the nee 
paddies They are the young of the fish Ophtocephalu* 
atnattis Bloch, which is known in English as mudflah 
and in Tagalog as daUig The young fry is known to 
Tagalom either as hul%g or os anak nang ddUtg, that is, 
the children of dalag 

The Tagalogs have a number of theories concerning 
the occurrence of this fry in the noe fields Some hold 
that it originates from the mud, others that it rams 
down from clouds, still others, claiming some educa 
tion, think that the old fish ssstivatcs in the mud, and 
then when the rains come they emerge and lay the 
eggs Some even think that the e^:g8 are laid m the 
preceding year, remain dormant dunng the dry season, 
and hatch when the rams come The first two notions 
need not be considered seriously here The third 
theory, that the fish can survive in dry mud some five 
or six months, has no proof The dalag, aided by its 
accessory respiratory apparatus, may live in water 
which is not fit for any other fish to live, but when it 
comes to a complete absence of water, the situation 
is changed It may live for two or three days on a 
wet market table, but when it jumps out from an 
aquanum on the laboratory floor in evening, it never 
survives until the monung Dunng my five years’ 
remdenoe m tiiat part of the Islands I have never been 
able to learn from the people of a case where a fish 
could survive in the mud dunng the dry season , and 
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I have been making constant inquines, especially 
from the country people The em are also very 
sensitive to the external surroundings Normally 
they hatch within two or three days, and do not live 
through any greater length of time without hatchmg 

There are tnreo possibilities which may account for 
the occurrence of the young fish in the nee paddies 
The old dalags may swim from nvers into flooded 
fields and then lay their eggs There are many well- 
known instances where freshwater fishes leave the 
deeper waters for spawning purpose The dalag is 
not very particular m this respect but some of them 
do actually migiate from deeper to shallower waters, 
though they seldom reach the nee fields The young 
fish if hatched near the rice fields rriaj easily swim mto 
them They are strongly positively rheotropic, and 
very good swimmers The waters recoding from the 
rice fields give the young fish an oiiportuiuty to reach 
them These two modes of distribution account for a 
considerable number of cases but the most important 
mode of distribution is by means of the eggs them- 
selves 

The eggs of dalag are ‘ jielagic ’ or floating eggs 
They are quite large ( 1 26 16 mm ), have the germinal 
discs on one pole, and an oil droplet on the other The 
oil being lighter than water buoys the eggs, so that it 
floats on tiio surface in such a way that the germinal 
disc IS always submergeil just under the surface of the 
water where the conditions for its development may 
bo considered the best Such eggs float very easily 
in any direction, ileiiending upon the wind Dunng 
the rainy season the typhoons bring very strong winds 
When the fields aie flooded and the boundaries be 
tween the larger bodies of water and the iice paddies 
disappeai, the wind cames the eggs there In such a 
way tne eggs may be can-iod mto most unlikely places 
After a strong typhoon in Manila, 1927, large numbers 
of eggs were brought to the University of the Philip 
pines Rizal Hall, nght to the door of the Zooloj^ 
Laboratory At a distant e of about 300 metres on the 
opposite side of the campus is located a drainage tube 
leading indiiec tly to Pasig River The drainage path 
itself IS more than 300 metres long The campus is 
dry throughout the year with the exception of a short 
time during the stronger t\phoons when it may be 
submerged for a few days Mu< h bettei moans of 
conmumication are fount! at such times between the 
rice fields and the larger bodies of water and I think 
that this IS the most important means for the distri 
bution of dalag in the rice fieltls 

P B Sivit Kis 

Lietuvos Universitctas, 

Kaimas, Lithuania 


Major Segrave’s Speed Record of 231 m p h 

Thpbf has been much sell satisfied amusement over 
the five places of decimals m which Major Segrave’s 
speed record on Mar 21 waa recorded m the Press 
Truly these are merely arithmetical residues — a waste 
product A lad with a healthy sense of what is the 
good part of an apple scoffs at saving up the skin for 
microscopic study — it is a waste product 

Let us take to the microscope — at the cost of 
knowing a little more and lauglung a httle leas 

To the Royal Automobile Club, Sir Charles Wakefield 
gave not only a £1000 Trophy but also a £1000 a year 
for the * world's record ’ holder until he is beaten 
If the amount were 6d the moral compulsion to 
enforce the letter of the law in sporting matters 
remains, but I quote the amounts to impress the 
Philistines 

Now thirty years’ evolution of motor racing has 

k2 
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saddled us with history, precedents end rules In this 
case the rules call for 

(1) A level track of ofHoially certified length pro 

perly surveyed — gradient tolerance, etc 

(2) Automatic tiimng to sec 

(3) A to and fro run — not only to ehrmnate gradient 

effect but also to average the wind effect 
otherwise eM attempts would be made in a 
ollowing gale of wind) 

Followung horse racing precedent, the wrMen record 
Itself was not a velocity in miles per hour, but a time 
It was the average of the two times actually measured 
For piopular consumption a speed has been worked out 
from tnis mean time and tnis, though it is lutt the 
speed of the vehicle, is umversally taken as such, and 
It IS now treated as the record 

(I explain that the true mean speed is the mean of 
the two speeds, on the runs, and not the result of 
dividmg the lenrth by the mean of the two times ) 
When a record has stood unquestioned beyond the 
delay for appeal it is established and cannot bo 
altered This protects holders from having to fight 
for their title up to an indefimte date Ixiokmg as 
we are through a microscope, all this is very wrong 
scientifically — in practice it is not very si^ficant 
Now m dome the prescribed arithmetic there appear 
these wasted decimals and no provision for ignormg 
them The first step to a remedy is to pass a new 
rule that records shall not be deemed beaten imless 
the new performance exceeds the last by x m p h , 
and such a resolution has been placed on the agenda 
of the A I A (The International Association of Auto 
mobile Clubs) by the Royal Automobile Club, but I 
greatly doubt it it will be carried — for two reasons 

(1) Rigidly speaking, a bit of true speed should not 

be ailded to a numeral which is not a speed 

(2) In fairness to the next competitor, the existing 

lecord holder should not be protected m his 
tenure of the spoils (the £1000 a year) with an 
excess — which he himself was not subjected 
to, smee this partakes of altenng the rules of a 
contest while it is in bemg 
Those who say that I am caring de mtntmts, do not 
realise how jealously these preferences, however small, 
are regard^ Reason (2) will not, I surmise, bo 
raised, but it may well dominate the discussion 
What will be raised is the objection to breaking the 
comparative position of the items m the list of records 
The War has probably played havoc with the archives 
of the earlier records so that they could not well be 
written up in terms of the new method of calculation 
(mean of velocities m heu of mean of times) 

For the ordinary man the speeds are substantially 
as mven for the clever man they are still as given, 
and m addition they afford him the added pleasure of 
feelmg clever Shall we not continue to spread happi 
ness among the wise 7 Mkrvyn O Gobman 

The Athenaeum, 

Pall Mall, 8 W 1 


Colour and Optical Anisotropy of Organic 
Compounds 

I DEsiBE to direct attention to a significant and 
very ^nerally vahd relation which emerges from an 
exammation of the data accumulated by eight years 
of s^tematic research at Calcutta on the scattering 
of light The mneralisation may be stated thus 
TAe types of mMeoular structure tn carbon compounds 
lohtck favour the development of colour are those wkteh 
exhtbU an exceptionally ntgh degree of optical anxsalropy 
When we compare a senes of compounds in resp^t 

No 310P, VoL 123] 


of their optical anisotropy, and their colour as mdicated 
by the position of their absorption bands m the spec 
tnim, the parallehsm between the development of 
the two characters becomes evident Imus, the 
aromatic senes of compounds are generally more 
anisotropic than the ahpnatio series We have large 
increases of amsotropy when we pass from pyndmo 
to qumohne, or from benzene to naphthalene and 
thence to emthracene The mtroduotion of a ohromo 
phore like NO, or auxochrome hke NH, as a sub 
stituent m the benzene molecule produces a notable 
increase m anisotropy Less staking but perfectly 
deflmte increases occur when halogens of increasing 
atomic weight replace the hydrown atom m the 
benzene nng In the disubstituted benzene denva 
tives, the relative position of the groups influences 
the amsotropy appreciably These and many other 
instances may be cited to show that an mcrease in 
optical amsotropy connotes a development of colour 
That vanations of structure in carbon compounds 
should influence the two optical characters of amso 
tropy and colour in similar ways need not occasion 
surprise when we recollect that the element carbon 
m its two states, diamond and naphite, itself exhibits 
the same tendency Diamond is a transparent and 
isotropic dielectric, while graphite is opaque conducts 
electricity, and has a highly anisotropic structure as 
shown by X ray analysis and by its diamagnetic 
behaviour C V Raman 

210 Bowbazar Street, 

Calcutta Feb 28 


Magnetic Storm of Feb 26 26, 1929 

In the Astronomical Column of Natubb of Mar 0, 
mention is made of the auroral display of Feb 27 
The display, as seen from various places m the British 
Isles, particularly m north east Scotland has been 
fairly fully described m the daily press The accom 
panying magnetic storm was notable on account of 
the ma^tiide of the fluctuations of mametic force 
A detailed description of the storm would occupy too 
much space, but information on any particular point 
could of course be given, on applioation, to anyone 
mtereeted 

At the Lerwick and Eskdalemuir magnetic observa 
tones. It has been customary for some time to run 
additional auxihary sets of magnetographs of lower 
sensitivity than the standard instruments, so that a 
reasonably complete record, even of the extreme 
fluctuations m storms, may bo available In the 
present case Mr Lee of Lerwick Observatory reports 
that the lower limit of registration, even of the 
auxiliary Horizontal Force instrument, was exceeded 
from 28 <1 Ih 3m to8m The ranges of vanation 
actually recorded at Lerwick were 3® 67 in Deolma 
tion, >18867 m Horizontal Force and 9407 m Vertical 
Force (l7«> 10 • C Q 8 umts) At Eskdalemuir, as is 
usually the case m the great storms, the remges were 
of roughly half the above order, beiiu m fact 
2® 8 8 in Declination, 91 67 in Honzontal Force, and 
about 69O7 m Vertical Force 

The last occurrence of a storm with variations of 
magnetic force of the above order was on Oct 13-16, 
1926 On that occasion a ma^floent auroral corona 
was seen from ma^ parts of the British Isles and 
northern Europe The remges recorded at that time 
were, at Lerwick, 3° 41 m Declination, >10687 ut 
Honzontal Force and >208^ in Vertical Force , and 
at Eskdalemuir >9677 m the West Component, 
>7197 the North Component, and >6247 m the 
Vertical Component A H R Ooldix 

Meteorolomcal Office, 

Ekhnourgh, Mar 16 
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The Bronze Afire in Southern Afnca 

By Prof Raymond A Dart, Umveiaity of the Witwatersrand 


I N view of the impetus which has been given to 
the metallurgical analysis of ancient copper 
and bronze objeote by the mitial investigations of 
Prof John Sebehen of Aas, Norway (Nature, 
Jan 10, 1924), and the practical activity of the 
Bntish Association Research Committee which has 
resulted in the important interim report embodymg 
the recent mvestigations of Prof C H Dwch 
(Nature, Dec 8, 1928), it is ardently to be hoped 
that funds will not be lacking for following up Prof 
Bernard W Holman s suggestions (Nature, Dec 
29, 1928) conoemmg the further collection and 
pubhcation of data about the ancient mimng 
industry and the products thereof which are avail 
able in southern Afnca 

It has been the uniform experience of those who 
have mvestigated the ancient mimng industry in 
South Africa that the work has been on so gigantic a 
scale as to preclude any belief that the products of 
the industry were consumed by a local population 
Beginmng with the mvestigations of Mr T 0 
Trevor, at that time Inspector of Mmes for the 
Umon Government, and now holdmg a similar post 
for the Rhodesian Government, several important 
papers by Woodbum and Baumann and others have 
been pubhshed in the Journal of the Chemical, 
Metallurgical, and Mimng Society of South Afnca 
which established not only the above mentioned 
conclusion but also the further important deduction 
that the early cop^r tin , micaceous iron and 
ochre getters had the same sort of mdustrial im 
plements as the ancient gold getters of Rhodesia 
and the north eastern Transvaal 

On similar Imes of reasomng it was possible for 
me (Nature, June 21, 1924), by gathering together 
information from these and other sources, as well as 
by my personal investigations, to put forward the 
thesis that the enormous ancient mmmg district 
from Katanga and Broken Hill to Pretoria, and 
from the Kalahari to the eastern coast, formed a 
emgle cultural unit 

In the Souih African Geographical Journal of that 
year I developed the same view in an article on 
The Ancient Mining Industry in South Afnca,” 
and in Nature, Mar 21, 1925, p 425, was enabled, 
through the remarkable researches of Bro Otto, to 
demonstrate some of the objective proofs that are 
to be discovered m Bushman cave shelter pamtmgs 
in the Cape Province, Natal, and Rhodesia of ahen 
mtruders wearing headgear of Babyloman and 
Pl^gian appearance 

Ine great age of at least one of the mmes was 
demonstrated by me m “ The Rooiberg Cramum ” 
{S A^ Journal of Science, vol 21, 1924), when I 
pomted out the existence of a stalagmite ^teen feet 
high and eight feet thick, m its narrowest part, 
extendmg from the roof to the floor, thirty to forty 
feet from the entrance and m such a position as to 
render practically oertam its formation smce the 
penod of occupation by the miners 
It was, theraore, with considerable confidence 
that I boldly suggested m my article on " Nickel in 
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Ancient Bronzes ” (1924) that, as Sebehen had 
faded to find mckel carrying ores in the sites of 
ancient mines m the Arabian and Mediterranean 
areas, the probable source of the nickel contaminated 
copper and tm for the ancient Near East was 
southern Afnca 

At that time, although it was known that there 
was ample evidence of smeltmg operations in the 
Rooiberg area and a piece of bronze slag had been 
discovered which had provided in the hands of Mr 
Schoch the analysis reveahng about 3 0 per cent of 
nickel which has now proved of such sigmficance, 
there was no conclusive proof that bronze had been 
intentionally fabricated at Rooiberg 

This important corroboration of the view ad 
vanced by me was forthcommg at the Pretoria 
meeting of the South African Association (1926), 
when Dr Percy A Wagner (S A Journal of Science, 
1926) revealed the amazmg discovery of Mr 
Gordon of no fewer than thurty distinct furnaces 
on the farm Blaauwbank No 433 and alongside of 
some of them small separate stacks of hand 
cobbed tm and copper ore also accumulations 
of nodular aluminous surface limestone and hand 
cobbed iron evidently used as a flux In the furnaces 
themselves were found slugs ’ and fnlls ’ of 
bronze, many of them still embedded in an iron 
rich slag The largest slug weighs 31 3 grammes ” 
Here, then, as Dr Wagner stated is definite 
proof for the first time that these ancient metal 
lurgists had deliberately set out to make bronze, and 
that they were thus evidently acquainted with the 
properties and uses of that important alloy 

The reason for the admixture of mckel with the 
ores at Blaauwbank by the bronze makers was also 
proposed by Dr Wagner, who pointed out that on 
the farm there is, in addition to important tm and 
copper deposits, a mckel lode carry mg at the out 
crop big masses of apple green nickel bloom ’ or 
anabergite This bears a remote resemblance to 
malachite, and it is probable that the ancient 
mmers, who could not fail to have noticed this 
outcrop, mistook it for that mmeral and thus 
mtroduced mckel into their bronze ’ The objects 
demonstrated by Dr Wagner are now m the Social 
Anthropology Museum of the Umversity of the 
Witwatersrand 

Irrespective of any other question there has, 
therefore, been established by mcontrovertible 
evidence the existence m South Afnca of a defimte 
Bronze Age period Such a phase of SoutKAfncan 
prehistory has not hitherto been recognised by 
antiquanans, and naturally enough smce the bronze 
objects which m other lands symbohse the existence 
of such a penod have not l^n found hero, but 
rather only the raw matenals of mmes, fumaoes, 
and dumps which must have contributed to the 
blatant bronze cultures of more advanced cultural 
centres 

The second conclusiA that is warranted from the 
facts u that the ‘ ancient mining penod ” m South 
Afnca dates back to the E^nze A^, seeipg that the 
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methods of exploitation of the copper, tm, gold, and 
iron fields are culturally uniform It can scarcely be 
that the whole industry was of one age its very 
immensity demonstrate that it must have had 
several phases The remote antiquity of at least 
one phase cannot, however, be questioned 

It IS of the utmost importance that the Bantu 
peoples when first discovered did not belong to a 
^ bronze ’ but to an ‘ iron ’ culture, and there is no 
evidence to show that they evolved through a 
bronze phase to the iron phase We are forcw to 
conclude that the highly intricate metallurgical 
recesses of bronze making demonstrated by the 
eposits at Blaauwbank betray the actual presence 
there at a remote age of skilled and intelbgent 
craftsmen from a superior cultural area Seeing that 
the deposits are half way across the contment, some 
estimate may also be arrived at concemmg the 
lengthy period of South Afnca’s exploitation by 
that superior race utihsmg the bronze 

To the physical anthropologist who has lived in 
South Africa and had the opportunity of seeing and 
disaectiijg representatives of practically every tribe 
in the south eastern end of the contment, there is 
concrete evidence in the thousands of negroid 
inhabitants with straight, aquiline, and hooked 

Fifty Years of Mi 

1 '^HE important subject of refrigeration on ship- 
. board has recently been dealt with in throe 
papers by Mr A (Jreenfield, Mr G W Daniels, 
and Mr H J Ward, read respectively to the 
Institution of Marine Engineers, the British Asso 
ciation of Refrigeration, and the Institution of 
Mechamcal Engmeers 

One of the earliest contributions to a technical 
society on this subject was the lecture of Alexander 
Kirk to the Institution of Civil Engineers in 1884, 
while two jears later J B Lightfoot read a paper 
to the Institution of Mochamcal Engineers on 
refrigerating and ice makmg machinery Associ 
ated with the production of artificial cold were the 
experiments and inventions of Cullen, Leslie, Carr6, 
Gome, Tellior, the Bells, Coleman, Lmde, Haslam, 
and others To Gome, an American doctor, we 
owe the first machine which caused compressed 
and cooled air to expand in workmg a piston m a 
cyhndor, his patent being taken out on Aug 22, 
1860 Five years later, Gome died at Apala 
chicola, Flonda, and there are memorials to him m 
that city and m the Statuary Hall of the Capitol, 
Washmgton, DC It was not, however, until about 
twenty years later that the matter was taken up 
seriously, and refrigeration on shipboard may be 
said to have come in definitely with the voyage of 
8 8 Slrathleven m 1879, just fifty years ago The 
StratMeven was fitted with a Bell Ailemon cold air 
machme, and brought home a small cargo of frozen 
meat from Austraha As Mr Ward said, that 
marked the economio beginning of the mdustry 
The Bell Coleman patents were then acquired by 
the late Sir Alfred Haslam , one of his first machines 
was fitted m the liner Orient in 1881, and in 1889 
jome 2,000,000 carcases of beef and mutton were 
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noses, elevated nasal bndges, reduced hp fullness, 
and lack of prognathism, to demonstrate beyond 
cavil the flood of Semitic and other Caucasian blood 
which flows m the veins of the Bantu peoples , just 
as the presence, in a more reduced proportion, of 
Mongoloid eye folds, slit like eyes, and high oheek 
bones of the “ Snese Hottentoten ” of the Eastern 
Provmce and the Bantu tribes of the eastern coast 
generally reveals past, but probably more recent 
and less widespread, contacts with the Far 
East 

With regard to the actual date of the Bronze Age 
in South Afnca, it seems clear that bemg provoked 
by one or more alien races who were interested m 
raw bronze and bemg absolutely dependent upon 
that alien mterest (as the lack of a typical and 
separate local bronze mdustry, such as those of 
Europe, demonstrates), there can bo little question 
that the South African Bronze Age synchronises 
with the Bronze Ages of the nearest ancient cultures, 
namely, those of Egypt and Sumena The im 
portanco to South African prehistoric chronology of 
the further prosecution of this absorbing piece of 
detective work in metallurgy and the exact chrono- 
logical estabhshment of the different ancient mining 
phases can scarcely be overrated 

rine Refrigeration 

brought to England, most of them in ships having 
Haslam ’s machines Compressed air machines then 
began to bo replaced by machines usmg other gases, 
and to day about 80 per cent of refrigerated cargo 
ships use carbon dioxide and 18 per cent am- 
monia , the advantages and disadvantages of 
which were touched upon by both Mr Ward and 
Mr Greenfield 

Nearly every writer on refrigeration acknow- 
ledges the great debt this branch of engineering 
owes to the scientific investigator, and frequent 
reference is mode to the well known standard 
treatise, The Mechanical Production of Cold,” by 
Sir Alfred Ewing Refrigeration m all its aspects 
18 almost entirely the outcome of research, and the 
various investigations now bemg made by the Food 
Investigation Board, at the Low Temperature 
Research Station at Cambridge, and at the National 
Physical Laboiatory, are of great value to the 
industry 

Fish, moat, cheese, butter, apples, oranges, 
bananas all require different treatment, and the 
refngeratmg engineer is faced with many problems 
Mr Greenfield’s review of the arrangement of a 
large refrigerated cargo ship is of especial mterest 
With a sectional profile of sUch a ship, ho gave 
particulars of the mechanical apphsmees and pipmg 
Tlie ship he described has 64 mdependent msulat^ 
cargo spaces of a total capacity of 660,900 cubic 
feet cooled by 37 miles of bnne coolmg pipe divided 
into numerous circuits The temperatures used 
vary from 10° to 20° F for fish and buttei, to 
34° to 40° F used for vegetables and fruit Frozen 
meat u kept between 16° to 24° F , and chilled 
meat at 29° or 30° F 

Fruit was first brought to Great Britam from the 
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West Indies m 1888 in the s s Nmparexl, apples Bnne at four different temperatures is available for 
were successfully earned home from Australia in circulating through the vanous chambers, flow 
1888 m the s s Oceana, while the banana trade meters bemg used to mdicate the amount flowmg 
began m 1900 “ through the enterprise of a in each circuit All such installations are erected 
Liverpool shipowner who sought to aid a Bntish according to the rules and under the direction of 
colony at the call of a great Colonial Secretary” the surveyors of Lloyd’s Register, iv ho also periodic- 
This trade has grown to such an extent that in ally inspect the ships on behalf of the insurance 
1927 more than 18,000,000 bunches of bananas were and other interests involved During 1927-28 
shipped from the Gulf ports to depots m Great installations were fitted in 62 vessels with a 
Britam and European countries total insulated capacity of 6,600,000 cubic feet. 

Hitherto, refrigerating machmery has lieen driven while on June 30, 1928, 424 vessels held the 
by steam, but oompressors and pumps are now Society’s Refrigerating Machinery Certificate 
sometimes connected to electric motors or to oil with a total capacity of more than 70,000,000 
engines In one of the fine new Nelson hners, the cubic feet of insulated space Ships, however, 
motor ship HtpAiond Monarch, of 14,137 tons gross, are but the connecting links between the 
which m«^e her maiden voyage last autumn, the producers abroad and the distnbutors at home, 
insulated spaces have a capacity of 600,000 cubic and the extensive nature of the refrigeration 
feet The ammonia compression system of re industry m Great Britain and Ireland can be 
fngoration with brine circulation is used, the am- judged from a glance at the Ice and Cold Storage 
monia compressors being driven directly by two Trades Directory for 1926, a book of some 236 
four cylinder Diesel enginesof 300 horse-power each pages 

Evolution througfh Adaptation ^ 

By Dr F A Batheb, F R S 

I T IS a hundred years since Francis Egerton, Earl changed as either to accommodate themselves to 
of Bridgewater, died, leaving a sura of money changing conditions or to become (inmost instances) 
for the preparation and publication of works ” On more and more fitted to diverse states of life ^ 
the Power, Wisdom, and Goodness of God as mam Many answers to this question have been pro 
fested in the Creation ” At least half of the eight pounded, but, since controversy still continues, it 
Bridgewater Treatises thus engendered exemplified is plain that none of them is wholly satisfactory 
their subject by the fitness mutually subsisting A theory of revolutions of the earth’s surface, 
between living creatures and the outer world each accompamed by a special creation of fresh 
The facts which by them were so easily explained forms of life, has long ceased to fit the known facts 
have presented to us one of the fundamental Even if an external guiding power were admitted, 
problems of biology The first question is How one would still seek to discover the mochamsm 
far are ammals and plants really fitted to their sur through which it worked From such a theory it 
roundmgs 1 Then, if not, why not t And again, is but a step to the conception of development m 
in so far as they are fitted, how did they become so ? definite directions, each according to some pre- 
No living being can be considered without its determmed plan Palseontologists have indeed 
siUTOundmgs , indeed, it is hard in some respects to made known to us m various groups of animals 
say where the creature ends and its surroundings numerous senes, each apparently following a trend 
begm An mdividual must be fitted to its sur of evolution, and some have claimed each trend 
roundmgs, or must make some effort, conscious or as inevitable and accident apart, predestined 
unconscious, to become fitted Thus when we But it will be realised that any Ime of evolution, as 
observe the multifanous forms of life fitted ade we look backwards, appears to have been regular 
quately, if not always perfectly, to varied habitats and mevitable From eolith to steel axe the ascent 
and modes of living, we need feel no surprise, and is straight and unbroken It is just liecause the 
we perceive no difficult problem later shape proceeds so naturally and, to all appear 

(Jeology, however, has taught us that conditions anco, inevitably out of the former shape that we can 
have constantly been changing, and that the forms speak of an unrolhng or evolution But when we 
of life also have changed, and it has revealed to us examme any such line more minutely we find that 
a succession of creatures constantly becommg fitted, matters are not so simple Take the evolution of 
or as wo say adapted, to diverse conditions The either the horse or the oicycle and it will be found 
problem is no longer the fitness of the individual, that there are some side hnes which failed to wm 
but the adaptation of the race or Imeage An approval, others that were adapted for special 
mdividual is adaptable, but only up to a point, and conditions and so diverged , or two stocks of differ- 
any mcreased fitness of the mdividual is not — ^at ent origin and structure may have been similarly 
anyratemthevastmajonty of oases open to human moulded to meet a similar environment and have 
obwrvation — handed on to the offsprmg How thus assumed a close resemblance Clearly pre- 
then are we to explam the fact that numberless determination cannot apply to such cases, and 
senes of forms have gradually changed, and so therefore cannot be called m as a general expression 

of evolution 

Broadly speakiM, there is a conflict between 
on Feb & the View of evolution as essentially a process of 
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adaptation, and the view that it follows predestined 
courses The essence of the latter view is that the 
trends do not necessarily accord with the surround- 
ings, but may indeed run counter to them, so that 
the hneage ceases to be fitted and comes to an 
inevitable end Now it cannot be denied that, 
according to our present lights, there are such 
examples of evolution at cross purposes with 
environment Any solution of the problem of 
ad^tation must apply also to maladaptation • 

The problem may be bmited and perhaps clarified 
if taken in connexion with another generalisation 
of palsBontology — the irreversibihtv of evolution 
This, which we owe to Louis Dollo, states that a 
structure once lost is never regained Should the 
need agam arise for the performance of the same 
fimction, some other organ must be modified for 
the purpose This irreversibility may be extended 
to the history of the Imeage There is, all must 
admit, a cunous parallelism between the develop 
ment of the individual and that of the race , and, 
just as the individual’s growth never really returns 
on itself, so is any true rejuvenation excluded from 
the history of the race More obviously connected 
with ureversibility is a further generalisation, 
particularly associated with the name of D Rosa, 
stating that a race as it progresses loses its power 
of adaptive change At first it can vary in numer 
ous directions and is not bound to any one road 
But every step that it takes m one of those directions 
forbids its return to seek another path Thus by 
degrees all roads but one are barred to it, and if that 
one road ceases to lead to salvation, the race must 
pensh 

Let us combine these statements of palaeontology 
with the geological teachmg that from the begiimmg 
the surface of our planet has constantly been 
changing, a fact that has involved, inter afto, 
changes of chmate, changes of depth and salimty 
m the waters, and migrations of tneir inhabitants 
It follows that the surroundings of a race are con- 
tmuously altcrmg , the race has perpetually to 
catch up with the change in so far as the external 
changes proceed m the same direction, so do adapta 
tion and specialisation follow m what seems to be 
a defimte trend Now suppose the external change 
to be diverted from the normal course, then a race 
that by its specialisation has cut of! all chances of 
adaptation to the new conditions will necessarily 
perish Or suppose the external change merely to 
cease , it does not follow that the internal condi 
tions of the organism will cease to move along the 
Ime hitherto found beneficial , thus arises the 
phenomenon of a trend which, beginmng m bar 
mony, has been turned to disharmony 

This seems to be a fair expression of well known 
facte It suggests to us tnat not only is there 
irreversibility and a consequent loss of adaptabihty, 
but also that there is some tendency for change of 
form and structure to proceed m a definite direction 
In most cases the direction will accord with the 
envi^ment , otherwise the world would cease to 
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be peopled In the remamder, and eventually in 
all oases, the direction becomes in disaccord , the 
race dies out, and its place is taken by one more 
adaptable Hence special evolution of the race is 
replaced by that general evolution of the world- 
population which we call progress 

Consideration of the two chief theones of the 
evolutionary process m the hght of modem know- 
ledge has seemed to pomt to this same conception 
of an internal direction 

The Lamarckian theory, thus regarded, implies 
that a modification of the mdividual to meet the 
pressure of the environment is somehow transmitted 
to the germ cells, and that these produce an altered 
offspnng, or mutant, already m accord with the 
environment It is generally agreed that characters 
are transmitted from parent to offspnng through 
the chromosomes or nuclear elements of the germ- 
cells Now it 18 known that change of outer con- 
ditions (food, hght, temperature, moisture, and the 
like) may have such a physico-chemical action on 
these chromosomes as to induce some change or 
mutation , but if, as the Lamarckian theory de- 
mands, the mutant produced is just the one that 
fulfils the requirements, we still have to ask why 
this should be so 

In most cases that appear to exhibit a direct 
action of some outer physical agent, it may be that 
the agent merely stimulates mutation, and that 
among numerous mutants only those survive which 
harmonise with the environment The remamder 
may never actually come to birth, and even fertil- 
isation may be hmdered by a change in the germ- 
cell due to external influences Such instances in 
fact are familiar to geneticists When the stimulus 
of a changed condition is continued through long 
ages, the probability of its producing a mutant m 
harmony with the requirements is enormously 
mcreased 

In so far as this is a true reading of the facts, 
it imphes that the apparent Lamarckian effect is 
nothing but a special case of the Darwmian selection 
But, whereas Darwin called on unstable random 
variations to provide the material for natural 
selection, Mendel, De Vries, Morgan, and others 
have shown that the new material really consists of 
stable, true breeding mutants So far from up- 
settmg the Darwmian theory, that emendation 
makes it more workable , and if to it we add the 
conception of an early massacre of unsuitable 
mutants, the tempo of the selective process will be 
further accelerated 

It IS possible to imagme still greater speeding up 
by viewing selection at a different angle The 
Darwinian regards what he calls Nature — that is, 
the totahty o? environment — as the selector But 
what if we lay the burden of selection on the 
creature ? No more m this case than m the former 
IS any conscious choice imphed An ammol with 
defective pigment and siAt will not escape its 
enemies unless it skulk m dark comers A mutant 
that can exist only m warmer water than that 
suprarted by its parents will pensh if it do not 
find such a habitat Individuals that happen on 
smtable conditions will be saved 
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A jmpulation is subject to both kinds of selection 
Whether the environinent of a given looahty change 
or no, the fit among the offspring that remam m 
it are passively selected by Nature , those that 
migrate, because uncomfortable, actively, though 
accidentally, select a fit habitat Thus arises 
divergence 

If the problem of adaptation is brought nearer 
to solution by these modem extensions of theory, 
there remam the questions of irreversibibty and 
trends, especially those that seem to us out of 
harmony with the environment Those pheno 
mena suggest a tendency of mutation to follow the 
change m environment , and they do so far more 
than the rare and somewhat doubtful instances m 
which an expenmenter claims to have produced a 
heritable modification, or a mutant oonformmg to 
some modification that he has produced by outer 
stimuli in the adult parent If, then, we could find 
some general prmciple govermng mutation, we 
might approach an explanation of the whole 
evolutionary process 

May I suggest a possible direction of search for 
such a pnnciple ? The evidence thus far available 
indicates that mutation depends on some physico 
chemical change m the particles that make up the 
chromosomes of the male and female germ cells 
That chromosome particle, or gene, on which a 
certam structure of the adult is beheved to depend, 
must have a chemical constitution more compli 
cated than that of any orgamc compound as yet 
elucidated by chemists, but the changes in its 
composition must follow the same laws 

The ordinary chemical changes of hvmg substance 
are reversible , that is a character of hfe , a coni 
pound broken down is at once reformed But 
certain reactions are irreversible, and conspicuous 
among them is the whole process of growth and 
senile decay If, then, some external agent produce 
a change m the molecular arrangement of a gene, 
that change may well be irreversible Indeed, the 
mere removal of the external agent could not be 
expected to cause a reversal of the reaction Agam, 
just as other irreversible changes in an orgamsm 
proceed m defimte directions, so a succession of 
changes uutiatod m a gene would be likely to follow 


Db H Brauns 

H ans heinrich Justus carl ernst 

BRAUNS, who died on Feb 3 at his resid- 
ence m Willowmore, Cape Ptovmce, at the age of 
seventy -two years, was bom m Hannover, Germany, 
and spent his sohool-days in Mecklenburg, where he 
also entered the Umversity, obtaining the Ph D 
degree He studied medicine at severu places, in- 
cluding Gottingen and Leipzig, from wmoh latter 
luuvei^ty he obtained the M D degree Thehcmdr- 
ary degree of D So was conferred upon him m 1928 
by the University of Stellenbosch in recogmtion 
of his semces to entomolo^ m South Africa He 
was a member of the Royal Society of South Afnoa, 
and shortly before his death was elected an honorary 
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a single hne Whether a chemical change consist 
m the loss of a molecule or m a rearrangement of 
molecules, it seems that the number of possible 
changes would become increosmgly limited This 
limitation would, in course of ages, apply to each 
of the genes 

If the changes in the genes were merely random, 
then the organism would bo just as likely to vary 
m a negative as m a positive direction But if the 
evidence convinces us that variation is more m a 
positive direction, then the changes m the genes 
cannot be random, but must be produced or con- 
trolled by some factor external to them 

How, precisely, external mfluonces are conveyed 
to the chromosome particles is another question 
Some researchers, as J T Ciinmngham, rely on the 
action of hormones, internal secretions conveyed by 
the blood to the germ cells But what happens 
when the hormones get there ? The chromosomes 
he m the plasma of the germ cell, and it has long 
been recognised that this is not without effect on 
inheritance Now Hirata has recently described a 
chemical mechanism by which a change in this 
plasma acts to some extent on the gene At first 
the mfluenco is mamfested m the adult offspring as 
a non hentable modification, but it is suggested 
that a contmuance and intensification of the stirau 
lus might be so firmly impressed on the gene that 
the change would ^ passed on to the offspring 
Thus the modification would become a mutant, 
and our problem would to that extent be solved 

I have attempted to keep my speculations con- 
sistent with recent work m genetics and bio 
chemistry If some such physico chemical struc- 
ture be admitted as the basis of vanatioii, and if 
the irreversibility of the chemical changes in it be 
allowed, then it seems to provide that fundamental 
premise from which, in combination with a vary 
mg environment, one can deduce irreversibility of 
evolution, redliction of vanation, and orthogcnetic 
trends The decisive prmciple is still natural 
selection, but the material on which selection 
acts IS not supplied at random , it is subject to 
certam laws, and those laws assist the progress 
of that evolution of life which is revealed to us by 
palaeontology 


member of the Soci^td des Sciences NaturoUes, 
MusiSe du Congo Beige, Tervueren 

On the completion of his medical studies, 
Brauns travelled m the East, India, and North, 
Cmtral, and South America In 1896 he went to 
South Afnca, setthng eventually at Willowmore 
m the Karoo, where he worked until 1925 
Brauns collected insects all over South Afnoa, 
but mostly from the Karoo His chief mtereet 
was centred m Hymenoptera, his collection of 
which is now m the Transvaal Museum, Pretona 
He published numerous pa^rs, memoirs, and mono- 
graphs (m South Afncan H^enoptera, especially 
on the Apidffi, Sphegidse, Masandse, and Chrysi- 
didte, and his systematic work on genera such as 
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Cercena, Crocxaa, Epeolus, etc , is important He 
was a keen observer and first class field natur 
ahst, and his many observations on the habits, 
development, nest building, prey parasites, food 
plants, and general bionomics of Hymenopterahave 
earned for him a prominent position as an ento- 
mologist He also contributed to our knowledge of 
termitophilous and m 3 rrmecophilou 8 insects His 
indefatigable spirit prompted him to collect even 
up to the last, and shortly before his death he 
published descriptions of new Chrysidid® 

Thomas Owen Bos worth, who died m London 
on Jan 18 last, was bom at Spratton, Northamp- 
tonshire, on Mar 28, 1882 He was educated at 
St John’s College, Cambridge, and was on the 
staff of the Geological Survey of Scotland m the 


years 1908 and 1900 The remamder of his life was 
mamly spent abroad as an oilfield geolo^t In 
this capacity he travelled extensively in Arnenca, 
ig from Pern to withm the Arctic circle His 

S hed works include “ The Keuper Marls around 
wood ” (Leicester, 1912), ‘'^Geology of the 
Mid Contment Oilfields, Kansas, Oklahoma, and 
North Texas ” (New York, 1920), “ Geology of the 
Tertiary and Quaternary Periods m the North West 
Part of Peru ” (London, 1922), and several papers in 
the Oedogical Magazine In the work on Peru, Bos 
worth gives a fascinating account of the later geo 
logical history of the region, and his desenption of 
the present conditions and processes m the desert is 
full of interest to both geologists and geographers 
Bv his death at the ettfly age of forty six years, 
geology has lost a very able mvestigator 


News and Views 


The Soviet Government has now completed the 
first part of an extensive electrification scheme which 
was begun almost immediately after the Revolution 
A large 80,000 h p hydro electric station has been 
bmlt on the^ River Volkhov about 80 miles east of 
Lenmgrad The power is supplied to Lemngrad by 
overheesj lines at 120 kilovolts Tlie Swedish General 
Electric Co (Asoa) supphed most of the eqmpment 
and assisted m the planning of the station Metro 
politan Vickers Electrical Company of Manchester also 
supplied some of the equipment In the communica 
tion between the generating and distributing station, 
the transmission lines are used as part of the circuit 
The communication between the machme room and 
the control room is by slup’s telegraphs According 
to Reuter (Moscow), the Soviet Government has also 
started broadcasting, the control of which has boon 
put in the hands of the Comnussariat of Posts and 
Telegraphs In addition to radio techmeed and agri 
cultural courses, a umversity has been opened the 
lectures in which are all given by radio By means 
of telephone lines, broadcastmg is being extended to 
isolated villages A very rapid increase in the number 
of radio listeners is expected According to the 
estimates of the Commissariat, the number of listeners 
will have increased by a million before the end of 
this year Radio theatres have been opened in both 
Moscow and Lemngrad and experiments are being 
made with radio films On Aug 1 next, a new radio 
station with a power of 76 kilowatts will be opened 
in Moscow 

In January tlus year, Dr T A Jaggar, Director 
of the Hawaiian Volcano Observatory, predicted that 
an eruption of either Kilauea or Mauna Loa was to 
be expected during 1929 The prediction, based on 
the c>chc behaviour of tlie Hawaiian volcanoes first 
reoogmsed by Dana, was made good in spectacular 
fashion on Feb 20 On that day, Washington received 
the following radiogram Kilauea flashed into mag 
mfleent eruption at 1 00 a m Hawaii tune this 
mormng ” Wo learn from a Dady Science Newt 
Bulletin issued by Science Service of Woshmgton, D C , 
on Feb 21, that the opening phase began with vast 
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foimtams of lava, spurting to heights of two hundred 
feet from a long crack in the floor of Halemaumau Pit 
In twelve hours the pit was filled wnth a lava lake to 
the depth of sixty feet By that time the fountains 
were still playing to a height of a hundred feet, and 
the level of the lava lake was rising at the rate of 
five feet per hour Dnblet cones formed above the 
effervescent lava, and from the higher jets liqmd 
drops were blown off to fall at first as pumice but 
later as clear brown glass relativelj poor in gas 
bubbles Quantities of the fine spun glassy threads 
known as ‘ Pel6 s hair ’ have been formed by wind 
action from the crests of the waves of molten rook 
The seismograph at Volcano House records a constant 
tremor, and an inclination from the vertical away 
from Halemaumau Pit Since the eruption started, 
constant additions have been pouring into the cauldron 
as a result of landslides of volcanic detritus from the 
steep slopes of the sides It is anticipated that the 
present pheuie of intense activity will continue for 
several weeks 

Mr R A Watson Watt delivered the Symons 
Memorial Lecture of the Royal Meteorological Moiety 
on Mar 20, taking as his subject “ Weather and Wire 
less ” Mr Watson Watt stated that wnroless as 
a means of coinmumcation is essential in modem 
meteorology because it alone is capable of giving 
sufficiently rapid interchanges of data over wnde areas 
The results of observations made etll over Great Britain 
are in the hands of the central forecaster wothin an 
hour, the majority of the data for Europe are re 
ceived within an hour and a half, and that for the 
whole Northern Henusphere within six hours It wats 
announced that an expenmental transmission from 
Daventry of daily weather charts is to commence 
shortly Wireless has a ‘ climate ’ and a ‘ weather ’ of 
its own The weakemng of signals over different kinds 
of country, according to time of day and season, and 
the dependence of atmospheric disturbanoe on latitude, 
place, and time, are climatological m scope The 
qmck period changes, the erratic phenomena of fesling, 
are part of the ‘weather’ of wueless — atmospherics are 
its ‘rainfall ’ 
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Mb. Watson Watt stated that the average atmo* 
spheric is a hundred thousand times as strong as a read 
able signal They have been known to disturb broadcast 
reception up to four thousand miles from their place of 
origin They originate in thunderstorms and the pre 
dominant source of the world’s supply of atmospherics 
at any moment usually lies in a land where it is sum | 
mer afternoon The average atmospheric received in 
England is of such strength as would be sent out by a 
thunderstorm 2000 miles away tipeaking of the al 
leged effects of wiVelesa on weather, Mr Watson Watt 
stated that the average rainfall of England requires for 
its production the ox{ienditure of energy at the rate of 
a third of a million horse power per square mile, night 
and day throughout the year The total rate of omis 
Sion of energy from alt the broadcasting stations of 
(Ireat Britain and Northern Ireland, in the limited 
periods during which they work, is less than 66 horse 
]X)wer Any effect of broadcasting on weather would 
therefore be due to ‘ sub homeopathic doses ’ of leas 
than one in a thousand million The lecture was illus 
trateil by the reception of current weather majw and 
written forecasts on the Fiiltograph system, and by 
demonstrations of the cathode ray direction finder, a 
visual direct reading instrument used for locating 
wireless transmitters and thunderstorms 

In his Friday evening discourse, delivered on Mar 
22 at the Royal Institution, Sir Ernest Rutherford 
dealt with “Penetrating Radiations’’ There exists 
in our atmosphere a type of ultra penetiating ravs 
often called the cosmic ravs of about a hundred 
tunes the penetrating pxiwer of gamma lays The 
frequency of vibration of these cosmic rays is from a 
hundred to a thousand nulhon times greater than that 
of ordinary light For ordinary X rays, the quantum 
of radiation, in pausing through the atoms of matter, 
occasionally interacts with one of the component 
electrons and the whole wave energy of the quantum 
18 given to the electron, vhjch is set in rapid motion 
and ionises the matter m its path The chance of 
such a conyersion of the energy of the railiation, calleil 
the photoelectric effect, increases rapidly with the 
weight of the atom and falls off markedly as the 
frequency of the radiation is raised Another process, 
called scatterings, is also always present T he effect 
18 small for ordinary X rays, but becomes predominant 
for very high frequency rays In this process, called 
the Compton effect, the radiation is scattered and at 
the same time the electron is set in motion The 
scattered radiation is degraded in frequency in amount 
dependmg on the angle of scattering In very pene 
trating rays, the average frequency of the scattered 
wave is reduced to about one half for each scattering 
collision, when about half the energy in the average 
18 given to the recoil electron Consequently, when a 
very penetrating radiation posses through matter, 
recoil electrons of high speed, and degraded radiations, 
are always present The experimental information 
18 at present too scanty to fix with certainty the origm 
and nature of these penetrating rays It has been 
suggested that they come from outer space, and 
represent radiations which arise in the destruction 
or creation of atoms The energy of the quantum 
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in the most penetrating radiation measured by 
Milhkan is of the order of 1000 million volts It may 
prove sigmfioant that radiation of this energy may 
be expected to arise if the proton can be converted 
into radiation by a single catastrophic process 

The Medical Research Council has lately issued 
three importfuit monograplis m the Special Report 
Series (H M Stationery Office) No 124, by E Q D 
Murray, gives a cntical account of the general biology 
of the momngoeoocus, the causative micro orgamsm 
of cerebro spinal fever No 126, by Hugh Caims, is 
a study of intra cranial surgery, based upon a year’s 
residence as assistant surgeon m Dr Harvey Cushing’s 
clinic at Boston, USA The medical reader, even, 
will bo astonished at what can now be accomplished 
in this brancli of surgery, and it is remarked that, 
apart from the diflirultits of diagnosis and surgical 
approach, the brain is just as amenable to surgeiy as 
are the penpheral nerves No 126 contains a sum 
mary of reports for 1927 from research centres in 
Great Britain and Ireland on the medical uses of 
radium There can now bo no doubt that raihum is 
a valuable aiijunct, properly applied in the treatment 
of cancers borne mojierable cases are apparently 
cured, and even when this happy result does not 
ensue, life is frequently prolonged and the last days 
of the patient are rendered more tomforiable Much, 
however, remains to be elucidated us to the proper 
dosage, and the best inethoil of application, of radium 

The value of the work earned out at wliat are 
termed forest products laboratories is now beyond 
cavil The first was established in the Unitwl .States 
m Madison, Wisconsin An imjxirtant branch of 
the Research Institute at Dehra Dun, India, is 
occupied with similar researches , as also a section 
of the Bureau of S( lenee at Manila in the Philippines 
The lorest Produits Research Laboratoiy at Piincea 
Risborough in Croat Britain has already been alluded 
to in Nature A pamphlet (No 9 Melbouine, 1928) 
has been recently issuer] in which Mr A J Gibson, 
a conservator of forests in India, lent to Australia 
for the purpose of the inquiry, discussc's the question 
of “A horest Products Laboratory for Austjalia ’’ 
Mr Gibson arrived in Australia in August 1927 and 
spent four months in visiting all the States of the 
Commonwealth, his report hi mg based on the results 
of his investigations In publishing the report the 
Council for Scientific and Industrial Research, under 
the auspices of which the investigation was carried 
out, states that its publication does not assume ‘ that 
the opinions expressed therein are its adopted views 
nor that it is intended to follow, m their entirety, the 
recommendations made ’’ 

As a result of his investigations and tours in which 
Mr Gibson acknowledges his indebtedness to the forest 
and research officers of the various States, he ex 
presses the opinion that the establishment of a central 
Forest Product* Laboratory for the Commonwealth of 
Australia is advisable One of the reasons given 
is a common one, and yet not the less important for 
that reason In the past, he says, there has been 
much overlapping of research work and waste of 
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money owing to the absence of oo ordination between 
the various States and the Federal Oovemment in 
this matter He recommends the setting up of a 
central laboratory, and estimates the rough cost as 
follows A capital expenditure for erection of 
buildings and equipment of £49,000 , cm annual 
expenditure of £10,400 for the personal staff, and 
another £8600 for maintenance or a total for per 
sonnel and maintenance of £19,000 per annum 

Volume 2 of the BuUetin of the HtU Muatum (1928) 
has recently come to hand Tlie first volume of this 
publication was completed m 1924, and it is announced 
that with the commencement of Vol 2 a part will be 
issued each quarter The journal is devoted to the 
publication of original papers on Lepidoptera based 
upon the splendid private collections of Mr J J 
Joicey, housed in the Hill Museum at Wormley, 
Surrey Contnbutiona from outside sources are also 
accepted, provided they deal with collections mcule 
for the Hill Museum or are based upon studies carried 
out there Among the various papers included in this 
volume. Prof E L Bouvier’s finely illustrated account 
of the Satumiid moths from the East Indies is im 
portant on cuscount of the new species and varieties 
described Mr Arthur Hall's revision of the genus 
Phyciodts and papers by Mr G Talbot (and others) 
on material from Matto Grosso, Brazil, and the Great 
Atlas Mountains, are also noteworthy The BuUettn 
IS admirably pnnted, and is illustrated by well 
executed coloured and other plates The subsenp 
tion price is SOs per volume, payable to Mr G Talbot 
at the Hill Museum it is also announced that the 
BuUetin will be sent m exchange for other publica 
tions on Lepidopteia 

A SEN ERE earthquake, that must have shaken a 
wide area m British Columbia and southern Alaska, 
occurred on Mar 1 at 2 31 am (Eastern Standard 
Time) The epicentre is placed by the seismological 
section of the U S Coast and Geodetic Survey m lat 
63° N , long 122° M , or in the strait between Queen 
Charlotte Island and the mamland An after shock, 
almost as strong as the first, occurred in the same 
place a little more than an hour later {Daily Science 
Neum Bidletm, Science Service, Washington, D C 
The epicentre of both shocks lies about 160 miles 
south east of that of the Alaskan earthquake of Oct 
24, 1927, which was probably situated near Wrangell 
and Juneau m the narrow sounds of the Alexander 
Archipelago (Nature, vol 120, p 667) The central 
areas of the two earthquakes thus seem to occupy a 
submarine band parallel and close to the western 
coast of North Aiinenca. 

Until comparatively recent years, earthworms 
have been regarded as entirely useful animals, as they 
benefit the agncultunst by opening up the subsoil and 
improving the general condition of the land, and also 
they provide a prohfic source of bait for mland fishing 
Under modem conditions, however, they are a nuis- 
ance on lawns and golf couraes on account of the 
mounds of earth they build up at the entrance to 
their burrows, which are unnghtly ahd interfere with 
play in golf W R Walton {Farmer* BuU , No 1669, 
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U S Dept Agrio ) epitomises our present knowledge 
of the life history and habits of earthworms, mdioat- 
ing the chief species that are of economic importance 
Earthworms are a favourite food of wild song birds 
and domestic poultry In the latter connexion it 
should be noted that the eggs or larvts of the gape- 
worm are swallowed by earthworms, and if m their 
turn these are eaten by chickens, the latter may con- 
tract the disease of gapes, for which the mortality is 
very high among young birds The collection, stor 
mg, and rearing of earthworms for sale is a regular 
industry m fishing areas, and methods used m con 
nexion therewith are desonbed When it is desirable 
to reduce earthworms, as on lawns and golf courses, 
various vermicides may be utihsed, including corrosive 
sublimate, ammonium sulphate, powdered arsenate 
of lead, and mowrah meal In flower pots and flower 
beds saturated limewater apphed freely to the soil 
will destroy earthworms and not injure the plants 

At the end of the third volume of the Quarterly 
Remew of Bwloffy (December 1928) the editor. Prof 
Raymond Pearl, repiorts on the cost of the biological 
books received during the year 1928 These books 
are classified by origin — Umted States, Germany, 
English Amencan (that is, published in England and 
imported by a branch in America), England, France, 
other countnes In the last named group two ex 
pensive books with many pistes should be omitted 
before taking the average pnee Leavmg these two 
books out of the reckomng, Germany heads the list — 
the price per page working out at I 48 cents, the 
Enghsh Amencan at 1 46, British Government publi 
cations 1 26, Umted States 1 14, England 1 09, 
France 0 45, and Umted States Government publi 
cations 0 21 cents per page Prof Pearl states that 
the sample of British Government pubhcations was 
small and does not give an entirely fair represen ta 
tion of the case He points out the low cost of the 
U 8 Government pubhcations, and that French 
scientific books are still marvellously cheap as com 
pared with the commercially published books of the 
rest of the world There has been a slight fall (4-4 
per cent) in the cost of biological books produced in 
England as compared with 1927, but the German 
books received were 23 3 per cent higher in cost in 
1928 than in 1927, and 36 8 per cent higher than m 
1926 The corresponding increases in the pnee of 
French biological books were 26 0 and 28 6 per cent, 
but the absolute pnee is so low that the increases 
are scarcely significant Prof Pearl interprets the 
feelings of many biologists in Great Bntain when he 
states that it is a question whether the German 
“ publishers are not dangerously close to the piomt m 
their pnemg of scientific books where they will bring 
mto operation that other sad economic law of which 
the effect is that absolute returns dimmish. There 
cem be no great profit in publishing books at such 
high pnoes that nobody buys themu” 

In accordance with the recommendations of the 
recent Committee on the organisation of a Colonial 
Agricultural Service and of the Colonial Vetermary 
Services Committee, the Secretary of State for the 
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€k>loiue8 has appointed the following Colonial Advisory 
Council of A^oulture and Animal Health s Mr W 
Omwby Gore (temporarily chairman), Mr F A 
Stookdale (vice chairman), Lieutenant General Sir 
Wilham Furse, Dr A W Hill, Dr O K Marshall, 
Dr E J Butler, Prof T B Wood, Dr W H Andrews, 
Dr A T Stemton, and Mr R V Vernon The Lawes 
Trust Committee and the Jomt Committee on Research 
m Animal Nutrition of the Uruversity of Aberdeen and 
the North of Scotland College of Agriculture, respec 
tively, have been invited to give their consent to Sir 
John Bussell and Dr J B Orr servmg on the Council 
Mr G H Creasy, of the Colonial Ofhoe, has been ap 
pointed secretary to the Council No terms of refer 
enoe have been given, but the Council a functions will 
be generally those recommended by the Committees 
named above 

The International Council for the Exploration of 
the Sea will hold its annual meeting this year m 
London on April S 15 1< if teen countries are now 
represented on it, namely, Belgium Denmark, France, 
Finland, Germany, Great Britain, Holland, Irish Free 
State, Italy, Latvia, Norway, Poland Portugal, Spam, 
and Sweden The headquarters of the Council are m 
Copenhagen, smd it is there that the annual meetings 
arc normally held The Council last met in London m 
1920 when it first reewsembled after the War On 
April 12 and 13 special meetings will be held, by 
the courtesy of the Zoological Society of London, in 
the Society a raeetmg rooms, for the discussion of the 
fluctuations of Ashenes and methods of measuring 
currents On April 17a joint meeting with the dial 
longer Society will bo held at the station of the Marine 
Biological Association at Plymouth 

A SECTIONAL meetmg of the World Power Confer 
once on the ‘ Complete Utihsation of Water Power 
Resources will be held at Barcelona on May 16-23, 
at the same time as the Barcelona Fair It will bo 
followed by visits to places of mterest in Spain The 
meeting is being organised by the Spamsh National 
Committee of the World Power Conference, with the 
official CO operation of the Spanish Government 
The subjects to be dealt with are general hydro 
logical problems , techmcal problems of water power 
utilisation , economic and financial problems , legal 
problems , protective measures and defence works of 
undertakings Copies of the techmcal programme 
<m English, Spanish, French, and German) with forms 
of apphoation for membership, can be obtamed from 
The Secretory, International Executive Council, 
Central Office, World Power Conferenoe, 63 Lmcoln s 
Inn Fields, London, W C 2 

The unique collection made by Mr and Mrs A C 
Bossom of the crafts of the Indians of British Columbia 
has been loaned to the Imperial Institute, South 
Kensington, 8 W 7, for display durmg the penod 
Mar 27-May 20 The Bntuh Columbia Indian or 
Siwash IS a mixture of the Mongoloids and Rod 
Indians, and this heredity appears m bis art, os some 
of it IS sunilar to that of the Chinese and Japanese, 
Hu artistic mstmct u more highly developed than 
that of the Bed Indian, because he u a house dweller 
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and not nomadic The exhibits consist of about 
1600 articles, illustratmg workmanship in wood, metal, 
bone, ivory, leather, basketry, etc It is a curious 
fact that these Indians had no pottery The exhibi 
tion 18 open daily on week days from 10 am to 
6 F M and from 2 30 to 0 1 M on Sundays Admission 
IB free 

The proceeds of the Daniel Pidgeon Fund for the 
year 1929 of the Geological Society of London have 
boon awarded to Mi J Selwyn Turner who proposes 
to investigate the faunal succession in the Coomhoola 
Gnts and Carboniferous Slate of County ( ork 

At the annual general meeting of the Geological 
Society of London the following officers were elected 
Presuient Prof J W Gregory , Vtce Presidents 
Dr F A Bather Prof E J Garwood, Dr E Greenly 
and Mr H W Monckton Secretaries Mr W 
Campbell Smith and Prof W T Gordon Foreign 
Secretary Sir Arthur Smith Woodward Treasurer 
Mr k N Ashcroft 

Motions on the subject of nomenolature for con 
aidoration by the fifth International Botanical Con 
gress to be held at Cambridge in 1030, should be in 
the hand of the rapporteur g4n4ral Dr John Briquet, 
before Sept 30 next Further information on the 
programme of work on nomenclature can be obtameil 
from Dr Briquet, Conservatoire botanique Geneva, 
Switzerland 

The Ministry of AgnciiUiire and h isherios has issued 
anew the Leaflet (No 138) on fowl pox which has 
been re written It gives a complete summary of the 
features of the disease and its treatment with illus 
trations The Ministry also caiTies out veterinary 
tests for poultry diseases a charge of 3s being made 
for a post mortem examination and 10s for a com 
plete examination m outbreaks of bacillaiy white 
diarrhuta 

In our issue of Dec 1 1928 p 860 an account was 
given of the Kimberley meeting of the South African 
Association for the Advancement of Science held on 
June 29 July 4, 1928 The full report of the meeting 
has now been issued (Johannesburg South African 
Association for the Advancement of Science 30s net) 
In addition to the presidential addresses the volume 
contains all the papers recommended for publication 
after presentation at the meetmg There are author 
and subject mdexes 

Eveby scientific worker must have hml the expen 
enoe of being askeil to recommend for popular reading 
a book in some branch of hia own science, an4,of being 
hard put to it to find a satisfactory answer The Com 
mittee of the Leeds Public Libranoa has got over the 
difficulty by inviting experts to compile, with suitable 
comments, lists of works dealing with all the aspects of 
various subjects of popular appeal The hats sue pub 
lished as smalt booklets at a pnoe of 3d each, and are 
suggestive library guides In the scientific senes the 
latest to appear are “ What to Read in Zoology ” by 
Prof J Arthur Thomson, and “ Wttpit to in 
Bicdogy ” by Prof W J Dokm 
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MsssBfi W Heffer and Sons, Ltd , Canibndge, have 
just issued a catalogue (No 323) of some 1800 works 
dealing with agriculture, botany, zoology and biology, 
chemistry and chemical technology, medicine and 
physiology, mathematics and physics, includmg long 
runs of publications of the learned and scientific 
societies The list can be had free from the publishers 

Applications are invited for the following appoint 
ments, on or before the dates mentioneil — A tern 
porary zoological assistant for work on the zoological 
collections of the Ducotvry — The Secretary, ZHs 
covery Committee, Colonial Office, Whitehall, S W 1 
(April 7) A full time lecturer on electrical engineer 
ing at the Leicester (’'olloge of Technology — ^The 
Registrar, College of Technology, Leicester (April 8) 
A demonstrator in the department of chemistry as 
apjilied to hygiene, at the Lonilon School of Hygiene 
and Tropical Medicine — The Secretary of the School, 
Malot Street, W C 1 (Apnl 10) A physics tutor at 
the Umversity Correspondence College — ^The U C C , 
Burlington House, Cambridge (April 12) A junior 
assistant under the Air Ministry, with good general 
technical knowledge of wireless ground stations. 


directional wireless and wireless in aircraft, and of 
development of short wave wireless telegraphy and 
telephony especially in its use in airorah — The 
Secretary, Air Ministry (S I ), Adastral House, 
Kingsway, W C 2 (Apnl 15) An assistant curator 
in the Royal Botanic Gardens, Kew — The Secretary, 
Ministry of Agriculture and Fishenes, 10 Whitehall 
Place, S W 1 (April 16) A prmoipal of the Shore 
ditch Techmoal Institute — The Education Officer 
(T la). The County Hall, Westminster Bridge, S E 1 
(Apnl 10) A pnnoipal of the Hackney Teohmeal 
Institute — The hlduoation Officer (T la), The County 
Hall, Westminster Bridge, S E 1 (Apnl 16) An 
inspector of ancient monuments for Wales — The 
Chief Inspector of Ancient Monuments, H M Office of 
Works, Westminster, 8 W 1 (April 21) A chief 
inspector of the West Riding of Yorkshire Rivers 
Board — H F Atter, 71 Northgate, Wakefield 
(April 30) An independent lecturer in econoiiucs 
at the University College of North Wales — The 
Registrar, University College of North Wales, Bangor 
(May 1 1) An advisorj dair^ bacteriologist at the 
Harper Adams Agricultural College — The Principal, 
Harper Adams Agricultural College, Newport, Salop 


Our Astronomical Column 


Auroral Arcs on Mar 14 and 16 — Auroral arcs 
were seen on Mar 14 and 10 at 7 pm by Prof H 
Bassett and Mr R C Durrant and bj several other 
spectators at Reading On both occasions the 
phenomenon presented itself in precisely the same 

E osition, but it was fainter on Mar 16, the moon’s 
ght being stronger The altitude of the brighter 
part of the arc was approximately 30" above the 
horizon and its breadth about half a degree The arc 
stretched over an expanse from south south east to 
north north west or 180° It passed below Venus, the 
moon, and Jupiter on one side, and between two bright 
stars at a considerable distance on the other Mr 
Durrant refers to the event as being on apparition of 
the zodiacal light, but the aspect of the latter is usually 
that of a glow m the shape of a cone He alludes to 
Sir John Hersohel’s suggestion that the zodiacal light 
represents a denser region of planetary inatenal con 
sisting of the tails of comets, while Lord Kelvm con 
sidored it as the reflected light from a cloud of meteors 
revolving round the sun There is very little if any 
distinction between these views Mi Durrant re 
marks that if the theory just mentioned still meets 
wuth acceptance, this solar crape ring must circulate 
just within the path of Venus, but the object witnessed 
in the sky at the middle of March seems to have been 
consistent with that of an aurora 

Rbcknt Solar Activity — A lar^e metallic promin 
ence was observed by Mr Newbegin at Worthing on 
Mar 18 at the sun’s west limb He states that the 
prominence consisted of delicate filaments in a senes 
of interlacing arches culminating in a dense mass at 
the top which was 106' in height This part was dense 
m helium (D,) The observation is of interest because 
it seems likely that this prominence was connected 
with the disturbed area embracing the large sunspot 
desonbed as No 4 m Nature of Mar 16, p 426 (for 
Mar 6 — date when first seen— read Mar 4 ) On 
Mar 11-13 a considerable magnetic disturbance took 
place, the measured ran^ at the Greenwich station 
at Abinger being 47' in declination and SOOy in hon- 
zontal force The storm began with a very pronounced 
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I ‘ sudden commencement ’ at 13 0 hr on Mar 11 the 
large leader spot crossed the sun’s central meridian 
! about 20 hours earlier 

Another Miniature Maubllanic Cloud — Dr 
W Baade contributes to Aatr Mach , 6612, a note on 
the nebulous object N G C' IT 1613, the position of 
which for 1900 0 is O'" 68 O'" + 1° 26 , near 26 f'eti It 
was found by Prof M Wolf from photo^aplis with 
the Bruce telescope, and described by him in Mon 
Not Roy AbI 6oc,60,p 01, os a faint nebulous cloud, 
30' by 40 m si/e, with brighter condensations em 
bedded in it He suggested that it was a cluster of 
small planetary nebul® An exposure by Prof H D 
Curtis with the Crossley reflector did not lead to any 
decisive result Dr Baade has now taken several 
photographs with the Bergedorf reflector, with en 
posures ranging from 60® to 120® He describes it 
as a star cloud of the type of the Magellanic oloudj, 
the longei exposure gives its dimensions as 14' x 12S, 
tho brightest stars in it are of mag 17 to 18 It 
appears to resemble N G C 6822 , a photogi aph of 
this by Dr E P Hubble is reproduced in “A«- 
tronomy,” by Russell, Dugan, and Stewart, p 804 
(1027) 

The Lioht Curve or Nova Tauri, 1927 —Aatr 
Mach , 5613, contains a table and diagram showing the 
changes in the bght of this star, whi A was discovered 
at Bergedorf on Nov 18, 1927, by Prof Sohwassrnann 
and Dr Wachrnann, being then of mag 9 6 

Tho Harvard plates enabled the lustory of the star 
to be earned two months further back It was in- 
visible (fainter than 11® 7) on Sept 11 , 8® 2 on Sept 
26 , 8® 0 (maximum) on Sept 30 , it sank fairly 
rapidly to 13® 6 at the end of the year , there was then 
a slight revival to 12 6 m March 1928 13 6 was again 

reached m mid Apnl, after which the star was lost in 
the sunlight An exposure on Aug 28, 1928, with 
30 minutes exposure, gave the magmtude 14 4 

’The light curve gives no evidence of the rapid 
oscillations of bnghtness which were such a oon- 
apicuous feature in Nova Persei 1901 a few weeks 
after the maximum 
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Research Items 


Naga Customb — Owing to head hunting troubles 
m 1023 it beoame necessary for Mr J H Hutton to 
make two tours to parts of the Naga Hills not hitherto 
visited by white men One journey was made in 
April, the second m October Mr Hutton has pub 
liwod a diary of the two tours as No 1, vol 11, of the 
Memcnrg of the Anattc Shciety of Bengal Many types 
of implements, utensils, and weapons entirely new to 
the author were recorded, also new data relating to 
the bunal and head customs, forms of tatoo, etc , as 
well as much information supplementary to that noted 
by the authors of the various monographs on the 
Naga tribes published by the Assam Government In 
connexion with the Yun^a custom of disposing of 
the dead in trees, the head being afterwards removed, 
the sacred tree m question is the Ftcus, for which 
some veneration is consistently shown among the 
Nagas Among the Wa of Burma and the Dusun of 
Borneo it is ^e head tree The Mafulu of New 
Giunea use it much as the Yungya, and the Papuan 
tribes reverenced it Women m southern India who 
desire children pay reverence to it, and the Alukuyu 
of East Africa regard it as the abode of the souls of 
the dead It is, therefore, suggested that the behefs 
about, and veneration for, the fig tree may bo a negroid 
cult spread all over the Indian Ocean which has grown 
up mto Hinduism from below Similarly, a negroid 
belief may survive in the custom of hanging the 
combs of bees and wasps in the entrance of houses, 
a custom witnessed everywhere on the first tour A 
similar custom is recorded m the Andaman Islands 
and in the Malay Peninsula Its occurrence m the 
Andaman Islands certainly suggests a negrito ongin 

The Purposes or the Pbcten in the Eye op 
Birds — In the Doyne Memorial Lecture for 1928, 
Prof Arthur Thomson discussed the functions of the 
pecten in the light of certam experiments earned out 
by him He suggests that this cunous structure 
serves other purposes than the nutrition of the vit 
reous humour and retina and possibly the regulation 
of inter ocular pressure Its pipnentation, jxisition, 
and structure, all suggest that it may act as a dark 
mirror which reflects as well as absorbs hglit Rays 
of light, which in the normal position of a bird’s head 
fall upon the pecten from the zenith, have been shown 
by experiment to be reflected from it, and can be 
projected upon some sentient part of the fundus, with 
the great advantage that, so reflected from a dark 
mirror, they are depnved of the dazzle and glare of 
bright sunshine and produce a more defined and 
detailed image The biological advante^ of such a 
device is obvious, for it means that a bird of prey 
hovering overhead can be seen even against the sun, 
and the position of the pecten is such that the 
threatened victim can fly in another direction whilst 
still ‘ keeping an eye ’ on the source of danger The 

n ection of two images upon the fundus may enable 
B to estimate distance more accurately, a valuable 
power where dense fohage has to be traversed at 
speed Though the pecten in birds is biult upon a 
general plan, it shows remarkable variations m size 
and form, and these are oharactenstio of difilerent 
species 

Biology op the Bay or Peter the Great {Sea or 
Japan) — ^The cunous pecuhanty of the Bay, acoordmg 
toO U Lmdenberg {/Virodo, No 11), is the fact that 
Its fauna is similar in its character to the terrestnal 
fauna of the Ussun region. Even the first explorers 
of Ussun noted the mixture of such typically northern i 
forms as the fir and cedar, the sable and the arctic | 
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deer, with such typical southern forms as the American 
vino and the Manchurian walnut, tiger and the racoon 
like dog This is analogous with the aquatic fauna 
of Peter the Great Bay The conditions which gave 
nee to this pecuhanty are not the same in the cases of 
the terrestrial and the aquatic fauna The chmatio 
conditions of the great ice age played an important 
part in dotermimng the character of the terrestnal 
flora and fauna, whilst the aquatic fauna is greatly 
influenced by the hydrological remme of the Sea of 
Japan The occurrence of senes o? southern forms in 
the bay during the last three years may be partly ex 

E lamed by hydrolojncal changes of the renme of the 
ay It cannot bo denied, however, that the southern 
forms were overlooked by previous explorers Such 
typical representatives of the northern fauna as cod 
(Qadu» cculanaa macrocephalus) and dorse [Elegtnue 
navaga gractlts) are found among the Ashes of the bay 
At the same time, many of the southern forms, such 
as the herrmg, Chvrocenlrua dorab, Sphyma zygeena, 
Alecits ciltarts, Pnacenthue hamrus, and others are 
found m the bay The sword fish, Tnchiunia Japoni 
eus, the flymg fish, Cypselurua agoo, Stromateotdee 
echtnogaster, Hemvrhamphtdce, Seombretoetolce, Bela 
ntdcK, Mugxhdoe, Scombndee, Monacanthtdas, Tetro 
donttdcB, Tngltdoe, Echentidae, Oobttdce, and other 
representatives of southern seas are numerous So 
far as is known at present, the fish fauna of the Bay 
of Peter the Great consists of 233 species, belonging 
to 63 families Quantitatively, the fish fauna is 
richer than that of other Russian seas, such as the 
Block Sea, the Baltic, the Arctic Ocean, etc The 
character of the fish fauna of the Bay of Peter the 
Great is nearer to that of northern Japan and Korea 
than to the Okhotsk and the Bermg seas 

Two New Hydroids — A E Briggs describes 
(Recorda Auatraltan Mua , 16, 1028) two now species 
of the hydroid genus Myriolkela collected near Sydney, 
New South Wales Six species of the genus are 
known from northern seas and one from antarctic or 
subantarctic waters The discovery of these two new 
species considerably extends the known range of 
distribution of the genus M australut was found 
attached to seaweed thrown up on the beach and 
may prove to be a shallow water species The 
sjiecimenB range m length from 4 mm to 30 mm 
M hamaoni was found on the imder surface of rocks 
below the level of low sprmg tides A large number 
of capitate tentacles is present — up to 1600 in auatralta 
and up to 600 in harrtsoni In both species the 
gonophores home by one individual are of the same 
sex Both male and female gonophores have an 
apical opemng representing the velar aperture The 
salient structural features of M austraha are 
described ' 

Leaf fau, in Frost — It is well known that frost 
may cause a premature leaf fall, but the relation of 
this phenomenon to the normal process, m which 
leaf fall is preceded by the differentiation of a special 
absciss layer, has seldom been followed m detail 
Studies of this nature have recently been oameil out 
by Dr Anton MUhldorf, who, in addition to observa 
tions m the field in the autumn, exposed plants at 
vanous stages of development to freezing tempera 
tures which were produced artificially An account 
of this work appears m the BulletmtU FacidhUit de 
Stnnte dm Cemoutt, vol 2, pp 267 304 , 1928 
Briefly, his conclusion is that this leaf fall is a special 
case of the normal process of leaf abscission, m which 
the actual separation of the leaf is accelerated as the 



606 


NATURE 


[March 30, 1920 


result of the changes set m motion by freezing For 
example, sap is released into the intercellular spaces 
where its subsequent expansion on freezmg facilitates 
the separation of the cell walls in the region where 
abscission takes place If, however, leaves have not 
yet commenced to differentiate the usual speoiahaed 
abscission layer at the time when they are exposed to 
frost, they die and decay on the plant and do not fall 
off before decaying Dr Muhldorf notes that the 
vacuole sap released by the cell at the moment of 
death by freezing has a weakly acid reaction, and 
this mav favour the subsequent hydrolysis of the 
middle laniella, but tlus factor alone is quite m 
operative in producing leaf fall unless the usual 
absciss zone is already differentiated 'Ihis paper 
contains a very full discussion of the general phe 
noniena of leaf fall accompanied hy an extensive 
bibho^aphy in which, however, British and American 
work IS not cited 

Coal in South Afbica — The Geological Survey 
of the Union of South Afnca has published the third 
volume of “ Tlie Coal Resources of the Union of South 
Africa ” as Memoir No 19 of the Survey Th^ first 
volume contained descriptions of the coalfields of 
Witbank, Spimgs, and Heidelberg, and of the Orange 
Free State, the second volume desenbod the inland 
coalfields of Natal, and the present volume deals with 
such of the coal bearing areas of the Transvaal as 
were not descnbeil in Vol 1, together with the coal- 
fields of the Cape Province The Transvaal area 
here desonbed comprises the Eastern Witbank coal 
field, the Bethal coalfield, the Ermelo and Middelburg- 
Belfast coalfields, the Piet Retief Wokkerstroom 
coalfield, and a number of less important fields, such 
as Springbok Flats, Northern Waterberg, Zoiitpans 
berg, and Komatipoort The Cape coalfields apiiear 
to M of but httle importance , the only area in winch 
coal has been workeil to any extent is the Stormberg 
area, but even hero the coal is of infenor quality and 
the seams are thin and much intermixed with shale 
bands, so that competition with the Transvaal and 
Natal coalfields is practically out of the question, and 
the author of the memoir, W J Wybergn, states that 
although there are actually many milhon tons of coal 
m existence m the Stormberg coalfield, it is highly 
improbable that it will over be economically possible 
to work It ai>art from very unimportant local require 
meats Tlie important Transvaal coalfields are fully 
described, the quantities of coal reserves are carefully 
estimated and numerous analyses are given, so that 
the present volume may be looked uiion as satis 
factonly completing the information contained m 
the two previous volumes on South African coal 
resources 

PaIuBOzoic Insects — The meagre but interesting 
faima of the Rhyme chert found in the Old Red 
Sandstone of Abei deenshire comprises a minute 
branchiopod crustacean {Leptdocarta) allied to the 
Anostraca (Nsttre, 118 , p 80 , 1920), some arachnids, 
including the only true mite known in the Palaeozoio, 
and the remain'i of some minute insects — the only 
insects known in rooks of earlier date than the Upper 
Carboniferous These insects, which were first do 
scribed by Hirst and Maulik, have been re examined 
by Dr R J Tillyard (Trane Entomol Soc London, 
p 6S , 1928), who notes the resemblance of the 

mandible and antenna to those charactenstio of the 
order Collombola, especially to the family Podundte, 
and concludes that th^ either belong to that order 
or are ancestral to it From coramrative morphology 
It IB inferred that the primitive I^ysanura must abo 
have been m existence in Devonian tunes The 
epeounens consist of four more or less perfect heads 
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for which the genus RhynitUa was estabhshed by 
Hirst and Maulik, and some jaw hke structures for 
wluoh the generic name Rhyniognaiha is used In 
part 10 of his senes of papers on Kansas Permian 
insects. Dr Tillyard (Amer Jour Set (6), 16 , p 185 , 
1928) gives a detailed account of the genus Lemmato- 
phora , this has hitherto been referred to the order 
Protorthoptera, but is now shown to be related to 
the recent order Perlana (stone flies), and is taken as 
the type of a new order, the Protoperlana Tlie wing 
of a damselfiy (genus Pennagrum.) from the Upper 
Permian of the Falkland Islands has been studied oy 
Dr Tillyard (Trane Entomol Soc , p 66 , 1928) It 
IS the oldest known typo which can be definitely 
referred to the sub order Zygoptera of the order 
Odonata (dragonflies), and is aUieil to the more 
primitive form Kennedya from the Lower Permian of 
Kansas The evolution of the order Odonata in 
Palaeozoic times is discussed by Dr Tillyard (Rec 
Indian Mue , 80 , 161 , 1928) Tlie characters of the 
two related orders Protodonata and Odonata are 
analysed, and it is ooncludod that the common ancestor 
IS to bo found in the Westjihahan genus Brndta of the 
ordei Megasecoptera The evolution of the Odonata in 
Mesozoic and Tertiary tunes will be dealt with m the 
second part of the paper 

Ultbasonio Radiation — In the February issue of 
the Journal of the American Chemical Society, Sohmitt, 
Johnson, and Olson describe further experiments on 
the chemical action of very intense sound waves 
Iodine 18 liberated from a solution of potassium iodide, 
probably owing to the mtermcdiate formation of 
hydrogen peroxide, since a reaction was obtamed 
when a titamum sulphate solution was irradiated 
bohitions contaimng hydiogen sulphide and air be 
come strongly opalescent after exposure for a few 
minutes, owing to liberation of sulphur 

Eabth Current Reoistbation — Dr S K Bunerji, 
Director of the Bombay Observatory, informs us in a 
recent oonimumcation that ho has succeeded in register- 
ingearth currents withhnesonly 260 yards long, whereas 
usually lines of some miles m length are employed, m 
order to mimnnise polarisation effects at the electrodes 
He overcomes jxilansation difficulties by making the 
electrodes neutral with resiieot to the soil, each elec 
trode being acombination of electropositive and electro- 
negative metals, the actual composition being found 
by trial, and varying with the soil The neiitrahty 
IS not maintained indehnitoly, and to avoid frequent 
removal and scrajimg of the electrodes, small separate 
electrodes of the positive and negative metals are 
sunk, and one or other of these is joined to the main 
as and when found necessary to oorroct for any small 
[KilariRation current that may develop Such in 
stallations have been set up at Colaba and Ahbag, 
which are about 16 miles apart, and about 6 and 18 
miles respectively from the centre of tlie Bombay 
electric railway network Photographic records of 
the earth currents show the leakage from this network , 
the oscillations are in excellent agreement with the 
voltage record at the power station The amphtude 
of the oscillations of the leakage current is about 1 10 
microamperes at Colaba, and only 5 at Ahbag , the 
reduction in amplitude agrees roughly with that 
oorresponding to laminar flow A plane current 
sheet of even 6 imcroamperes is sufficient to disturb 
the magnetic registers very appreciably Besides 
the leakage currents, the earth current records show 
the natural diurnal ourrent variation, and disturb 
ance currents during magnetic storms 

Chemotherapy with Lead Compounds — It is now 
some years smee Prof Blair Bell first pubhshed m the 
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Lancet an account of the use of lead in the treatment 
of malignant tumours, and his work has attracted a 
considerable amount of attention Another question 
which has also been discussed recently is that of the 
toxicity of organic compounds of lead, for example, 
lead tetraethyl These two fields of inquiry have 
lately been combined in an mvesti^tion which has 
been earned out on the chemical side by Dr Ench 
Krause, of the Technisohe Hochschule, Berlin, who 
contnbutes a paper to the January number of the 
Beneh(e(vol 62, pp 136 137), and on the pathological 
side by Dr W A Collier Various organic compounds 
of lead (and also of tin) are worked into emulsions 
with a gum arabic solution, and are mjocted into the 
necks of mice The tolerated dose of substances 
applied in this way vanes considerably, and does not 
appear to depend on the solubility Thus tnphenyl 
lead fluonde or tnphenyl tin bromide is fifty times as 
poisonous as diphenyl lead dibrormde Aliphatic and 
nydroaroraatio lead compounds aie among the less 
toxic substances, and are therefore used in the treat 
ment of expenmental cancer A caremoma emulsion 
18 injected into mice, after which half the animals are 
treated once with load compounds as above The 
results indicate definite curative effects, the treatment 
either preventing the development of tumours, or 
causing tumours to heal after partial development 
The most effective substances are found to be tn 
normal propyl load fluonde, or the less toxic tn iso 
butyl lead bromide, and lead tetraphenyl and tn 
oyofohoxyl 

Automatic Rectifier Substations — Recent 
statistics show that the owners of railway and tramway 
systems and lighting and power networks are adopting 
the policy of malung their substations completely 
automatic This mov ement began in Amenoa, whore 
the need of highly efficient plant is felt very ai utely 
In Europe the economic conditions involve the factors 
of high labour costs, the eight hour day, and the 
necessity of safeguarding the workman m the best 
possible way In the Brown Boverx Bevtew for 
February, a full account is given of the automatic 
substations this firm has installed for the Bmo 
tramway company in Czechoslovakia Instead of 
using rotewy converters and complicated combinations 
of standard relays, mercury arc rectifiers eue used 
These are of robust construction In order to connect 
the rectifier set with the network, it is merely necessary 
to close two switches When working with rotary 
converters it is necessary to synchronise the machines 
and also verify that the polarity has not been reversed 
after every operation The vacuum in a rectifier is 
maintamed by a pump set which is started working 
or shut down accordmg to the value of the vapour 
pressure m the rectifier A time switch automatically 
closes the circuit breakers This is the first stop in 
operatmg the substation By means of a remote 
controll^ switch m the distant central power station, 
the plant is started up or shut down Should the 
load become excessive, a thermal relay automatically 
puts the reserve set into operation All the control 
gear is kept m oases which are sealed and completely 
dust tight The average daily efficiency of the 
rectifier substations is stated to be 92 3 per cent 
This compares with an efficiency of 87 6 per cent 
for a rotary converter station A brief inspection 
of these plants is made once a week and their working 
IS controlled m detail every month 

Photo Cells — Great progress has been mode 
recently m the development of photoelectno cells or, 
as they are now more commonly called, photo oells 
Compared with selenium cells, they are much more 
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trustworthy and consistent, unlike them, their response 
to vanations on the hght falling on them is practically 
instantaneous They have numerous practical appli 
cations Most systems of ‘ talking films,’ for example, 
use these cells, so as to convert varying light impulses 
into electneal currents which are applied and repro 
ditced as synchronised sound in loud speakers in the 
cinema Another application of importance com- 
mercially IB to picture telegraphy Variations of light 
falhng on the photo cell cause electno currents which 
can be transmitted by land lines and cables and radio, 
and are then converted into varying hght impulses 
which are recorded on sensitised jihotographio paper 
In the February number of the Osram O E C Bulletin, 
the principles of the action of this new development 
are given The action of the valve depends on the 
emission of electrons from a suitably prepared metallic 
surface when light falls on it The photoelectno 
currents are extremely small, being of the order of one 
microampere even with strong souicos of illumination 
They have the invaluable proprty, however, of being 
proportional to the incident light They tan thus be 
used for most forms of light measurement They can 
be made sensitive to particular colours, and this enables 
them to bo usefully applied in practical photometry 
It seems certain that within the next year or two 
practical photometno measurements will be made by 
their use Baird uses them in his system of television 
A special cell can be made which only responds to 
infra red hght invisible to the human eye This can 
be used as a burglar alarm 

A New Equation of State — Paper 6 of Volume 
63 of the Proceedings of the American Academy of Arte 
and Sciences gives an account of a now equation of 
state for fluids introduced by Drs J A Beattie and 
O C Bndgeman of the Research Laboratory of 
Physical Chemistry of the Massachusetts Institute of 
Technology It is pF* = RT( 1 - <)( F+ /?) - A,( 1 - a/ F) 
where iS,( 1 - 6/ F) and « = c/FP, o, 6, c are constants 
and the other symbols have the usual meanings The 
terms mvolving A, and P, represent the effects of the 
interactions of the molecules of the fluid, while < re 
presents the effects of temperature and density on the 
time of encounter of the molecules h or tlus equation 
(S*plST*)„ IS always negative but approaches zero at 
lugh temperatures and volumes , p approaches RTjV 
as Finoroases anil (SpVISp), at low pressures is negative 
for low and positive for higher temperatures The 
five available constants of the equation are all readily 
determined from observed data, and comparisons are 
made between calculated and observed pressures at 
1777 points for ten gases and the average difference 
only amounts to 0 18 Jier cent 

Tantalum — An interesting account by G M 
Dyson of the metallurgy, properties, and uses of ton 
talura appeared in the issue of The Chemical Age for 
Mar 2 Since its replacement by tungsten for the 
manufacture of lamp filaments tantalum has been 
utilised 08 a substitute for platinum It is un 
attacked by acids, with the exception of hydrofluoric 
acid, but reacts with fuseil alkalis Henoo, tantalum 
cannot always be employed instead of platinum for 
making chemioal app^tus, especially as it is unsiut- 
able for use above red heat, when a superficial oxide 
film IS formed and nitrogen is absorbed Tantalum 
yull absorb all the common gases when heated to a 
lugh temperature, and is thejefore used in some radio 
valves since it functions sm its own ‘ getter ’ and 
hardens any vacuum in which it is heated Other 
uses of tantalum are for the manufacture of sui^cal 
mstrumants and for electrodes in electrolytic rectifiers 
for alternating current 
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Ultra-Microscopic Viruses infecting Animals and Plants 


TN oi)erung the (linuussion on ultra miorosoopio 

viruses infeoting animals and plants, held at the 
Royal Society on Feb 28 and continued on Mar 14, 
Sir Charles Martin pointed out that the first virus, 
that of tobacco rnosaio, was discovered by Iwemowski, 
a Russian botanist, in 1892 Five ^eara later, 
Lnofflor and Frosch ascertained that foot and mouth 
disease of cattle was due to a filter passing contamuin, 
and since that time numerous virus diseases of plants, 
mammals, birds, insects, and even bacteria have be 
come known These show no common clinical or 
epidemlolomcal features, and simply form a hetero 
geneous collection of contagia, all filterable with an 
infective filtrate and with at present no proved 
microbial connexion In certain cages distmotive 
intracellular bodies occur which may be used m 
diagnosis 

Filterability, which gives entry to the group, de 
pends ufjon numerous and obscure factors Viruses 
may be good or bad filterers, and this is not simply a 
uestion of size That vinises are invisible is merely 
ue to the fact that the finest filters stop particles of 
about 0 1^1, whilst the limit of microscopic resolution 
IS about 0 2m The dimensions of virus, probably not 
less than collargol (20 m/i)> raise tfie uuestion of the 
mimmum size of living organisms and have suggested 
the alternative hypothesis that viruses are propagat 
ing catalysts Viruses, however, show the characters 
of living things and there are no essential distinctions 
save those of size and cultivabilitv Fven the latter 
may ho due to a size limitation of their powers of 
assimilation which renders them obligate parasites, 
a view supported by the absence of any evidence of 
saprophytic viruses The study of virus diseases is 
oertamlv one of the most important and difficult 
fields of biology to day 

Dr Henderson Smith was prevented by influenza 
from opening the discussion from the plant side In 
his communication he emphasised the fact that 
viruses causmg disease in plants are of the same nature 
as those causing it m animals Some plant viruses 
attack numerous hosts, whilst others are more nar 
rowly adapted Many viruses can be transmitted 
by juice or tissue, and these ore filterable and highly 
infective Others can only be transnuttod by graftmg, 
and their hlterabihty cannot be detemunM Prob 
ablv, in the held, all plant viruses are normally 
transmitted by insects , in certain oases the relation 
between a vector and a particular virus is highly 
specific, and in a few it has been definitely prove*! thkt 
the insect becomes infective only after a period has 
elapsed since feeding upon, a diseased host Such 
relationslujis suggest that viruses are some kind of 
hvmg parasite The intracellular inclusions in certain 
plant virus diseases give protein reactions but them 
selves do not seem to be alive The claim that virus 
disease can lie originated de novo by moculation of 
normal tobacco with normal potato has not been 
confirmed 

Prof P A Murphv emphasised the strong family 
rosomblanoe between the virus diseases of plants and 
the difficulties introduced into their study by the fact 
that many diseases can only be transnutted by grafting 
or an appropriate insect vector Viruses ore not 
found outside the plant, and there is no good evidence 
of their culture %n vitro Fungal and bactenal dis 
eases of plants are looal, and the fact that virus 
diseases are systemic possibly indicates that vinu u 
different m nature fioin bacteria or fungi Viruses 
can be attenuated temporarily or permanently , dis 
eases caused ore permanent , as a general rule there 
18 no recovery and an attack does not confer immunity 

No 3100, VoL 123] 


Cases of apparent recovery are probably due to the 
oocurrenoe of carriers, a widespread phenomenon m 
plant VITUS diseases 

Foot and mouth disease was discussed by Dr J A 
Arkwright, who said it is notable for its easy filter 
abihty and high virulence in dilution The virus is not 
infectible to other animal species until adapted by 
passage Infection confers a short immumty, and 
susceptibility reappears in the same order as the 
natural susoeptibility of different regions in the 
normal animal Durmg the immune period the blood 
contains antibodies Foot and mouth vaccine in 
activated by formalin confers immuiuty m gumea 
pigs and resembles the vaceme of killed baotena in 
that the action is proportionate to the dosage The 
immunity is speoino for the three types of foot and 
mouth and also for the formolisecl vaccine The 
properties of the virus do not exclude its bactenal 
nature, and there is nothing m the available evidence 
to contradict the idea of its likeness to beuiteria The 
alternative idea of a metabohe product seems un 
hkely 

Mr J E Barnard desonbed some of his efforts to 
improve mioroscopio techmque, and emphasised the 
increasing difficulties of observational study as the 
limits of microsoopio resolution are approached His 
aim 18 to use hght of shorter wave length, which 
should make it possible to see characteristics of a body 
smaller than can be seen by visual light A recent 
development is a dark ground illuminator for ultra 
violet rays, whereby it is hoped to reduce the ex 
posures to workable limits ^ Barnard showed a 
number of lantern slides obtained by this method, and 
m one of bovine pleuropneumonia granules of 0 08fi 
were clearly revealed He finds that the virus of pleuro 
pneumonia, which consists of vesicles, shows two 
methods of reproduction, a normal bacillary type and 
a typie quite distinct In Ins work on this virus he 
has cultivated two saprophytes of ultraniicroscopio 
dimensions 

Experiments on insect transmission of plant viruses 
were described by Dr Kenneth Smith He thought 
that the incubation period which hod been found m 
certain \ectors might be the time taken for the passage 
of the virus from the mouth to the salivary juices 
The virus has no effect on the insect, the period for 
which vectors remsun infective vanes with the disease, 
and two years’ experiments have given no evidence of 
mlientance Lantern slides illustrate*! his studies of 
the transmission of potato mosaic to tobacco, and the 
oxtriiordmary splitting of the virus into a ‘ needle 
disease ’ and an ‘ aphis disease,' of which the former, 
but not the latter, may be made lethal to potBt*)e8 
by rapid transference As an explanation of these 
‘ two ’ iliseases. Dr Kenneth Smith su^ests that the 
sap of tobacco contains a substemee which reacts with 
the saliva of tho aphis and so modifies the disease 

Dr W E Oye gave an account of his researches on 
the Rous fowl sarcoma, from which a filter passmg 
virus may easily be obtamed capable of pniduomg 
true tumours giving further infective fUtrates There 
18 a group of such filterable tumours of diverse 
structure showing this power of giving rise to un 
hnuted growth Each gives a nitrate of speoifio 
nature The virus shows the properties of other 
viruses, and its susoeptibility to various antiseptics 
shows the same generiu range as other oivanisms, e a 
bacteria In its susceptibility to aonflavine it is 
similar to pleuropneumonia virus, and it seems of 
the same order as this virus and also of the same 
order as visible baotena. 

Prof J C Ledingham opened the second day’s 
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duouanon by Btunming up the impression left on him 
by the previous oontributions, namely, that viruses 
appear to be like baotena in most oharaoters save 
dimensions, that we have not yet exhausteil the 
possibilities of ordinary imoroscopio vision in the 
study of viruses, and that one of the most valuable 
Imes of research is the question of virus attenuation 
in relation to immunisation The importance of the 
latter is shown in vaccima and variola, where passage 
makes feasible vacomation which confers a prolong^ 
immunity With foot and mouth and oertam other 
viruses, the killed virus gives a vaccine conferrmg a 
brief immumty but the possibdities of virus attenua 
tion have not been sufficiently exploited in those 
Helds In its attenuation behaviour vaccitua shows 
inhibitions no different from those of expienmental 
erysipelas, which suggests that the virus resembles 
visum baotena No deflmte opinion can yet be mven 
regarding the nature of the included bodies, which are 
of umform size (0 2/i) and behave like staphylococci 
mooulated under similar conditions Woodruffe and 
Goodpasture were able to isolate a single body of 
fowlpox and found it to consist of innumerable 
elementary bodies Hegarding the question of con 
coimtant bacteria, for example, B stit pestts and 
Bwnne fever, the action seems to be one of sictiiation 
of the bacterium bv the virus in pigs carrying 
disease 

The more general principles of plant vinises as 
illustrated in potato mosaic were dealt with by Dr 
R N Salaman Ho has been unable to confinn the 
Amencan results that vinis disease may be caused by 
physiological disturbance duo to the introduction of 
foreign protoplasm into a plant, and thinks that the 
ongmal results are due to the use of earner plants 
Questions of osurying and tolerance underlie all plant 
studies By inoculation mto varieties having different 
tolerance, it is possible to distinguish viruses pro 
duoing identical symptoms such as crinkle A and B 
Certam viruses, fur example, crinkle, are not altered 
by passaM 

Rof F W Twort considered that, according to the 
theory of evolution, we should expect forms of life 
much more pnmitive than bactena, and that such 
primordial stages might be represented by the viruses 
Rresent research methods may not be suitable for the 
study of such orgamsms, and entirely new methods 
are desirable For example, rays below the infra rod 
may be essential to the growth of viruses, and work 
he has earned out with rays of 21 31 metres wave 
lei^h has given very promising results 

The differences between bactena and viruses from 
the immunological point of view were emphasised by 
Dr C H Andrewes The mam character of virus 
immumty is its solid or absolute character, the con 
dition often lasting throughout life and being related, 
probably, to the persistence of the virus in the tissues 
Although viruses inactivated by formalin, etc , confer 
immunity, it is not possible to immunise or to produce 
antibodies by heat killed virus In the former case 
the serum of immune animals contains antibodies 
different from other known antibodies, and the body’s 


defence against viruses is different from that against 
visible baotena 

Capt S R Douglas described the electneal be 
haviour of viruses In all cataphoretio experiments 
the virus passes to the positive polo The distribution 
of the virus in the blood m the several stages of certam 
vims diseases was also referred to briefly 

Dr E Hindle gave an account of his exueiiinents 
on the virus of yellow fever This normally passes 
moderately coarse Alters, but in the mosqiuto it is 
arrested even by those of coarsest gram, wluch 
suggests the occurrence of an evolutionary process 
inside the insect’s body Dr Hmdle thought tnat the 
undoubted vanability shown by viruses indicated an 
urganiamal nature, but the character of the immumty 
conferred was so different fi cm that in bacterial dis 
eases that vims could not be considered as merely 
\ ery nuniite bacteria 

Dr W B Bnorley emphasised the fact that plant 
workers give far less value to the character of filter 
abihty than do zoological students In many plant 
viruses fllterability cannot be tested, as the diseases 
are, under known conditions, not juite transmissible 
and can only be transferred by grafting or msoct 
vectors Plant viruses exist as numerous strains the 
virulence of which can in many cases bo mcreaserl or 
attenuated Two or more viruses mav act in con 
junction, producing characteristic diseases which can 
be analyseil and resynthcsised experimentally In 
insect transmitted diseases one insect may tarry 
different viruses or one virus may be corned by 
different msects, but in certain cases the relationship 
between virus and insect is amazingly specific, and m 
at least one case there m a prolonged ‘ incubation ’ 
penotl The systemic character of virus diseases is 
not distmctive, oertam fungal and possibly bacterial 
plant diseases being systemic Vinis intracellular 
inclusions have been loimd m numerous diseased 
plants, and evidence is accumulating that they arc 
characteristic of particular host virus relationships 
In spite of certam difficult pomts such as dimensions, 
and m the case of animals, iminunologii al characters, 
a survey of the evidence makes it difficult to visualise 
the viruses as propagating catalysts or as other than 
organisms of tlie same order of life as bactena 

Prof A E Boj cott discussed the nature of viruses 
and briefly summansed views which were published 
more fully in Nature of Jan 19 He considered that 
in manv ways viruses show the character of ordinary 
bacteria, wlulst in other ways they more resemble the 
unorganised growtli promoting substances and that, as 
it 18 ail a matter of analogy, which view one accepts de 
pends upon which side one’s piersonal bias tips the scale 

A discussion on viruses ’ is rather like what one 
would expect a discussion on insects ’ or ‘ bacteria ’ 
to be something large and hne, but not a little 
scattered and diffuse Apart perhaps, from ‘ the 
nature of virus,’ no coherent threart ran through 
the oontnbutions The raeetmgs were valuable, 
however, in bringing together workers from all the 
flelds of virus research and letting them hear and see 
each other in the flesh. 


The Chemical Society 

TTlOLLOWINO the precedent established in 1926, 
when the annual general meetmg and onm 
versory dmner were held m Manchester, the Chemical 
Society this year visited Leeds on Mar 21 The 
propoiM to hold such meetings away from London at 
irequent mtervals was one which was immediately 
commended , the present plan gives many fellowrs of 
the Society who for a vanety of reasons may flijd 
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it impossible to travel to London an opportunity 
of identifying themselves with the activities of the 
Society, and it also lends an occasion for the greater 
emph^s, in variously engaged oommumties, of the 
part which oheimstry plays m modem mdustry, 
health, and education, in the modern State, and above 
all m the world wide development eind mamtenance of 
a friendly rival^ m the service of mankmd 
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The official businetw of the Society was first trans 
actefl at a meeting held in the Colour Cheimatry 
Department of the University of Leeds Afterweuxls, 
fellows and others assembled in the Great Hall of the 
University to receive the presidential address A 
cordial welcome was extended to the Society by the 
Vico Chancellor (Dr J B Baillie) and by the Lord 
Mayor of Leeds 

In his presidential address, entitled “Co operation 
m boionco and Industry,” Prof J F ThorM takes 
stock of the position in which we hnd ourselves as a 
result of the stimulus applied by the War m the 
direction of scientific achiovoment, of the develop 
ments leading to co ojieration m various desirable 
forms, and of the way in which this stimulus and co 
operation are being apphed to increase the prosperity 
of Great Britain It is, as Prof Thorpe says, chieflj 
to the oheimoal and allied industries that the country 
turns to increase its productive capacity, its capacity 
to render available the potential wealth of the nation 
in a smtablo form, whereby alone a universally higher 
standard of living can be made possible He is con 
vmced that it is organisod industry, relying for its 
pohtical and financial strength on co operation — 
those who hold the keys of national prosperity — who 
will in the future (if they do not already) cull the 
major chords of the pohtical tune, which is not un 
reasonable, unjust, or even unlikely, seomg that 
organised industry both makes it possible to pay the 
piper and fashions his instrument By organised 
industry we suppose Prof Thoriie to mean the body 
corporate, composed of capital, and management, 
and labour ’ (that much abused term, by which wo 
will propose to descrilie every kind of human service 
except those accounted for as management and 
capital) — that body corporate which keeps in the 
closest possible touch with all sources of new know 
ledge, with all applications of knowledge both old and 
new, with human needs, and with national pokey 
Four kinds of co operation. Prof Thorpe remmds 
us, are essential to strength internal oo ojierution, 
CO operation with pure science, co operation with 
Government, and oo operation with labour Leaving 
aside the last, not because of any lack of importance 
(indeed, this form was described as being “ above all ” 
necessary), but merely because the occasion was un 
suitable for its discussion, he presents us with an 
analysis of ways and moans, of results and expecta 
tions in the domain of the other opportunities for 
oo operation 

As a concrete example of internal co operation ho 
selects the common use of hydrogen in throe industrial 
rocesses the production of methyl alcohol, of 
qmd fuels from coal, and of ammonia Close 
association of engineers with chemists has been indis 
penaable m order to render possible the establishment 
of a group of industries so largely dependent on the 
inauguration and control of reactions under pressure, 
and on the still empincal employment of chenucal 
‘ lubricants,’ as catalysts have, not inaptly, been 
described There remain, even in the single field of 
the hydrocarbon industry, vast areas awaiting oo 
operative exploration The co operation required, 
however, is not exclusively of the strictly scientific 
kmd Let us suppose that there is a country in the 
throes of a crisis in its coal mining industry, yet im 
porting vast quantities of hqmd fuel It is obviously 
to the advantage of that country hterally to liquefy 
Its assets Science and industry show us that one 
promising method of producing oils and numerous 
otlier valuable raw materials from coal is afforded by 
the low temperature carbonisation process , but, says 
Thoi^, albeit in other and more polished phrases, 
unsoientifio oitinsens of that country who still 
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bum raw coal on their domestic hearths no coke, no 
oil Again, we are asked to consider the enormous 
waste of natural gas — nullions of cubic feet each day 
m Canada twenty five million cubic feet daily in 
PersiHr— and to reflect on what co operative reaearoh 
might do to utilise it 

Co operation with pure science is a matter of special 
moment to our universities, where the human material 
acquires its knowledge, its impulse, and its outlook, 
and where opportunities for useful contribution to 
industrial and national piospenty abound, if only 
they are maile available by support from industrial 
and national resources It is, of course, the pnmary 
function of the umvorsity to attend to fundamentals, 
both in traiiung and in research , to produce men who 
are capable of applying their minds with intelligent 
imdorstnnding, with wise vision, with human Sym 
pathy, and with appreciation of moral values to the 
world and its affairs Prof Ihorpe has sneoial 
opjiortunities both to study the inevitable problems 
and to roach sound conclusions concermng their 
solution Discussmg the contribution of the um 
versities, so far as oo oiierstion between science and 
industry are ( onoemed. Pi of Thorpe speaks with 
experience of the training of the men, pointing out 
the necessity for research traiiung in order to dis 
cover the potential value of a student and recom 
mending that & higher standard be required of candi 
dates for entry into the honours school In his 
leinsrks on the fundamental research which can be, 
and IS, siieoessfiilly carried out in the umversitiee, he 
pays tribute to the far sighted policy of leailmg 
mdustiial oigainsations, particularly of Imperial 
Chemual Industries, Ltd, m affording financial 
support to enable such studios to be prosecuted under 
the direction of specialists in various branches of 
research 

The Government s part in u> operating in science 
and industry is being exercised in the two most profit 
able directions m which, in Prof Thorjie’s view, sup 
port could be given, namely, on one hand by protection 
of young and strugghng industries, and on the other 
hand by the promotion of research by means of 
the establishment of specific inquiry, of financial 
assistance to industrial groups, and of the provision 
of research studentships anil fellowships With the 
present policy of the Department of Scientific and 
industrial Research in reducing the number of mam 
tonance grants for students in training Prof Thorpe 
expresses dissatisfaction In fact, he uses words 
which indicate considerable disquietude “ the out 
look IS serious ” , “ it is essential that the State 

should provide the means for helping to meet this very 
real national difficulty ” , “ it is to be hoped that the 
diminution is merely a temporary expedient ” Prof 
Thorpe is right in saying that a policy which has pro 
videil a stet^y stream of research workers not other 
wise available ought not in any measure to be laid 
aside while there remains a national need for the best 
type of research worker He would be a brave man 
who would risk his reputation or his roubles m the 
attempt to prove that the need neither exists m Great 
Britain to day, nor is likely to be intensified to morrow 

In the evemng, the amuversary dinner of the 
Society was held in the Town Hall, the prmoipal guest 
being Viscount Lasoelles, who, in his speech welcom* 
ing the Society to the West Riding of Yorkshire, 
mentioned the special degree to which the prosperity 
of that port of the country is dependent on oo opera 
tion between science and industry The I«rd 
Mayor of Leeds urged the development of a spint of 
oollective enterprise, m addition to, rather than 
instead of, that of private enterprise The Vice 
Chancellor of the Umversity said that the theme of the 
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address was one which was constantly under dis 
oussion m that area it seemed to him that the 
practical application of science was often more diill 
cult than the fundamental theoretical considerations 
and he described chemistry as a blend of patience 
poetry and penetration ftof h Biilmann declared 
that national feelmg is not incompatible with an 
international spirit in science which is the qiuntessence 
of intemationality while Prof Max Bodenstein spoke 
of the common work and the friendship of the workers 


Electrical Conductivity in Strong Magnetic 
Fields 

P KAPITZA has contributed to the Proceedinqa 
• of the Royal Society dated Mar b two im 
portant papers on the change of the electrical con 
duotivity of metals m strong magnetic fields The 
first paper is expenmental and gives the results of 
experiments on some thirty five different km Is of 
metals all of which were subjected to enormous 
magnetic stresses 

In ordinary commercial magnetic testing we rarely 
go to magnetising foicea so high as 60 gauss In 
Kapitza 8 oxpenrnents the magnetising forces are 
taken up to 300 000 gauss In order to get con 
sistent results it was found necessary to obtain 
metals of the greatest purity and to make ceitain 
that the metals were all m thoir normal physical state 
at the commencement of the expeiimont Most cf 
the metals were stu lied at three temperatures at 
room temperature about 17° C (290° Kelvin) at a 
temperature of 193° K when the Dewar flask con 
taming the metal under test was filled with a mixture 
of solid carbon dioxi le and ether an 1 finally at a 
temperature of 88° K when the flask was failed wnth 
liquid nitrogen Most ( f the metals were subjected 
to both transverse an 1 paiallel (longitudinal) magnetic 
fields 

It was found that in all the metals the change of 
resistance follows the same law which can be ex 
pressed by a formula which gives good agreement 
with the expenmental results It shows that in 
weak fields tne resistivity of the metals increases in 
proportion to the square of the magnetic field but 
in stronger fields up to 300 kilogauss the increase 
of resistance is in direct proportion to the magnetic 
field It 18 shown that the physical change produced 
by hardening or annealing the metals has a great effect 
on the phenomenon of change of resistance m a 
m^netio field 

The exjierunental results mdicate that the resistance 
can be considered as made up of two components 
an ideal resistance which is a property of the metal 
and an additional resistance which is attnbuted to 
internal disturbances The ideal resistivity has a 
constant value for each metal at a given temperature 
but the additional resistance appears to be mdependent 
of the temperature 

Kapitza^s researches have a direct bearing on the 
theory of metallic conduction He has proved that 
both in a transverse and m a parallel magnetic field 
the increase m the resistance of the metal oonduotor 
due to the field is directly pri^rtional to the first 
power of the applied field BUa pioneering expen 
ments on the resistance of metals m very mtense 
fields bnng this out clearly Modem theones are 
based on the assumption that the paths of the free 
electrons are deflected m their motion by the magnetic 
field They lead to the conclusion that the effect 
must follow a square law As this is not trae the 
phenomenon cannot be merely due to the obatruc^on 
of the paths of the electrons Kapitza gives ^ theory 
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whioh assumes that the change of resistance follows 
a Imear law with the moreasmg field This effect is 
masked m weak fields by disturbances existing in the 
metal which are eqmvalent to that produced by an 
inside magnetic fiel 1 He obtains fomiulee which 
agree with the expenmental facts and permit the 
separation of the ideal resistance and the additive 
resistance which is produced by internal disturb 
anres 

It has been observed by Kamorhngh Onnes and 
others that close to the absolute zero of temperature 
theie IS a residual rcsistani e This resistance is 
the additive resistance winch is independent of the 
temperature 

The other component of the total resistance which 
Kapitza calls the ideal resistance has a constant 
value fra given tomporatur© in each metal and is 
independent of the chemical and physical state of the 
metal Mercury thalUum tin lead and indium 
which are supra conductors were very carefully 
examined but n exception to the general law m 
their change of resistance in magnetic fields was 
observed The exjDCriments definitely indicate that 
the phenomenon of supra conductivity consists in the 
lisaj pearanco of the additive resistance The resist 
anoe of the conductor is then equal to its ideal re 
sistance It follows that supra conductivity is not 
a phenomenon confine 1 t a few metals but probably 
exists in all metals The temperature htwever has 
to bo re lu ed sufl oioiitly low to make the additive 
resistance disappear 


University and Educational Intelligence 

Bristoi One or more rt search st i lentships in 
ixpenmental physics are being offeiel for the session 
1929-30 The en I inients will be from £200 to £300 
and the stu lentships may be roriewo 1 f ii a second or 
a third year k irther particulars may bo obtained 
from Prof lynlall to whom applications should be 
sent befoie May 25 

A stu lentship m theoretii al physics is also offered 
for the session 1929 30 of the value of from £200 to 
£300 and the studentshm may be renewed for a 
secon 1 or a third year Further particulars may be 
obtamed from Prof Lennard Jones to whom apphea 
tions should be sent bof re May 25 

Cambridgf — The Amy Mary Preston Bead scholar 
ship of value £ 1 60 ( )r research m a scientibc subject, 
has been awards i 1 1 H D L rsoll scholar of Tnnitj 
College B H C Matthews Beit Memorial Fellow 
1028 has lieen elected a fellow of King a ( ollege 

Euinbi rqh — At a grad lation coicinomal on 
Mar 21 the legree of doctor of science was o inferred 
on Gwendoline Hilda F aulkner for a thesis on The 
Anatomy and the Histology of Bud Foiraation in the 
Serpiili 1 bilograna implexa on Mr J M Quiland 
for a thesis on The Morphine and Aporphine 
Alkaloids and on Mr T A Sprague for a thesis on 

Taxonomic Studu s m TxtrarUhua and othei Phanero 
gamio Genera 

London — Dr Paul Dienee semor lecturer in mathe 
inatics at University Golloge Swansea has been ap 
pointed CM from Aug 1 to the University readership in 
mathematics tenable at Birkbeck College Dr Dienes 
was educated at the Presbyterian College of Debrecen 
Hungary and the University of Budapest where he 
obtamed his doctorate in 1906 On graduation he was 
appointed lecturer in mathematics at Budapest In 
1908 ho was given two years leave of absence to study 
in Fans and obtained the doctorate of the Umversity 
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of Pang in 1909 From 1918-19 he acted as etdviser to 
the Commissioner for the re orgamsation of the Uni 
versity of Bmiapest, and in 1919 he organised the 
i acuity of Science in the new Calvinistio University of 
Debrecen, Hungary His publications include “ Lefon 
sur les singulant^g des fonctions anaJytignes” 
(Qautliier Villars, 1913), “ Taylor Senes an Intro 
duotion to the Theory of Functions of a Complex 
Vanable ” (Oxford Univ Press, m the press), twid 
numerous jiapers in French, Hunganan, and Ita‘ 
scientidc journals 

The degree of D So in anatomy hag been conferred 
on Mr W B Crow (East London College), for a thesis 
entitled “ Contributions to the Pnnoiples of Mor 
phology ” 

An Academic Diploma m Public Health is to be 
instituted 


Oxford — The fifth Annual Report of the Lewis 
Evans Collection of Scientific Instruments was pre 
sented to Congregation on Mar 19 It contains an 
mteresting note on the original carved panels on either 
side of tho east window of the Old Ashmolean Museum 
The carving represents marmo shells and exotic fruits, 
having a direct reference to the use of the Museum for 
illustrating the natural productions of lands oversea , 
an object, as Mr R T Ounther, the curator, points 
out, always uppermost in the minds of the Tradescants 
and of Elias Ashinole The report also records a long 
hst of accessions, and speaks with appreciation of the 
encouragement derived from the inaumiration during 
the year of a ‘ Society of friends of the Old Ash 
molean ” 

The electors to the professorship of engineermg 
science propose to proceed to the election of a pro 
femor in the course of the ensuing Trinity Term 
Applications must roach the Registrar not later than 
April 27 


There will be an election to Beit Memorial nmior 
fellowshijis m medical research in July next Forms 
of application and all information can be obtained on 
request by letter addressed to Sir James K Fowler, 
35 Clarges Street, W I The latest date for the 
return of application forms is June 1 

Applications for a Ramsay Momonal FoUowshuj for 
Chemical Researc h, the annual value of wliioh is £260, 
with the jKJssible addition of not more than £60 for 
expenses, should reach the Secretary of the Ramsay 
Memorial Fellowsliips Trust, Universitv College, 
Gower Street, W C I, by, at latest, June 5 


Appijiations are invited for soholarshiiis for the 
promotion of research in sanitary science which have 
bron established by the Grocers Company The 
annual value of each scholarship is £300, plus an allow 
ance for expenses and the tenure is for a year, with a 
possible extension for a further year or two years 
Application forms, returnable before the end of April, 
may be obtained from the Clerk to the Grocers 
Company, Grocers’ Hall, E C 2 


The Board of Regents of the University of tho 
Philippines has established a Baker Memorial Pro 
feeson^p in the College of Agnculture This pro 
fessorship, which is in memory of Charles Fuller 
Baker, who was dean of the College of Agriculture 
from 1917 until his death in July 1927, provides for 
the services in the College of a roan from abroad 
who shall be in residence and teaching in the College 
eight months at least, and it is proposed to secure 
men who are specialists m the differttit sciences allied 
to agnculture 
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Calendar of Patent Records 

April I, 1614 — On Apnl 1, 1614, there was granted 
to William Ellyott and Mathias Meysey an Shiglisb 
patent for the first cementation process for converting 
iron mto stoel, and steel was successfully produced 
by tho mventors and by Sir Basil Brooke, to whom 
the patent was transferred m 1618 A second patent 
containing extended privileges was granted to Ellyott 
and Meysey, but a clause in it prohibiting the importa- 
tion of steel created international complications and 
tho patent was revoked 

April I, 1773 — It 18 not often that an invention is 
considered worthy of a public monument within a 
year or two of its birth But this happened in the 
case of David Hartley’s mvention for securing build- 
ings against fire by means of thin iron plates laid 
under each floor and m the ceilings, which was patented 
on April 1, 1773 The mvention was adopted m 
a number of buildmgs and received extraordmary 
support from the Corporation of the City of London, 
which not only attended offloially at a full scale trial 
of the invention, but erected an obelisk, which still 
stands, on Wimbledon Common, and meule Hartley a 
freeman of the City Parliament, too, was not far 
behind It voted £2600 to enable the inventor to 
carry on his exfienments, and extendeil the duration 
of the patent for thirty one years from 1777 

April a, 1713 — The first specification of an mven- 
tion to be enrolleil in the High Court of Chancery 
pursuant to a definite proviso m the patent grant was 
enrolled on April 2, 1712, in connexion with John 
Nasmith’s patent. No 387, for “ the preparmg and 
fermenting of wash from sugar molasses and gram ” 
The wordmg of the grant shows that tho insertion 
of the proviso, which later became a regular require 
ment of the Crown, was the suggestion of Nasmith 
himself (Cf this Calendar, Feb 29 and Mar 1 3 ) 

April 3, 1449 — The patent granted by Henry VI 
to John of Utynam on Apnl 3, 1449, for the exclusive 
nght of making coloured glass, is the earliest known 
example of an industnal monopoly patent m England 
or any other country John of Utynam came from 
1< landers at the King’s command to moke windows 
for colleges at Eton and Cambridge, and the grant 
recites that because the said art had never been used 
111 England, and John mtends to instruct divers hegte 
of the Kmg m its practice, no subject of the King Is 
to use It for a term of twenty years, agauist the wil 
and consent of John, under a penalty of £200 

Apnl 4, 1785 —One of the outstanding inventions 
of the eighteenth century — the power loom — wte 
patented by the Rev Edmund Cartwright on Apnl 4, 
1786 Neither this nor his other patents brought 
much reward to the mventor, but he received a 
special parhamentery grant m 1809 in recognition of 
his services to industry 

Apnl 5, 1839 — Josiah Marshall Heath’s patent, 
dated April 5, 1839, for the first practical process for 
the manufacture of memganese steel, gave rise to one 
of the hardest fought law suits in the annals of Bntish 
patent law Dunng the protracted proceedings the 
case at one time or another osune before no fewer 
than 18 different judges — of whom 7 decided in 
favour of the patentee and 10 Mainst — as well os the 
Privy Council and the House of Lords, and the final 
verdict of the latter was not delivered until 1866, 
thirteen yetun after the oommenemnent of the suit 
and after the death of Heath himself The value of 
the mvention to industry was not m question, and the 
Pnvy Council recommended the extension of the 
grant for seven years, but this decision was rendered 
nugatory and the case brought to a ohiee by the final 
I judgment of the House of Lords against the mventor 
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Societies and Academies. 

LoNDOir 

G«olo(ic«] Society, Mrt 6 — Mri M M OgilTie 
Gordon Structure of the Western Dolomites She 
described briefly the stratigraphical suooeseion of the 
Permian and Tnassio rooks which mainly compose the 
mountain lands of the Western Dolomites, and showed 
their character m a number of photowaphio slides 
Special attention was siven to the outbreaks of vol 
oanio action which took place in the Upper Buchen 
stem and Wengen periods at the close of the Alpine 
Middle Tnas The leading structural features were 
described, with the aid of the geolo^cal map of the 
OrOden and Fassa district pubhslied by the lecturer 
m 1927 

Institute of Metals, Mar 14 — W Rosenhain and 
W E Prytherch An improved form of electric 
resistance furnace Higher available working tem 
peraturos (up to 1400“ C ), durability, and freetlom 
from oxidation of the carbon resistor are claimed 
The heating element consists of carbon or graphite 
pellets, or short rods placed end to end in a 
refractory sheathing tube which fits easily over 
them Heating occurs by contact resistance The 
sheathing tube jireveiits the access of air sufficiently 
to avoid any appreciable burning of the carbon — 
C Sykes Allova of zirconium (2) Measurements 
of elei trical and magnetic properties of copper 
zirconium, iron zirconium, and nickel zirconium alloys 
show that zirconium gives no material improvement 
in the pioportios of the metals, tuid m certain cases 
IS detrimental Two further partial senes of binary 
alloys are described - aluminium zirconium and silver 
zirconium The systems exhibit little solubility m 
the solid state at room temperatures and mtennetallic 
compounds are formed In the low percentage etlloys 
(10 per cent) the comiwunds crystallise m the form of 
long, fane noetiles, and consequently the stnicture of 
the alloys is yery coarse — J Newton Friend and 
W E Thorneycroft The resistance of zme to 
indentation (a preliminary account) A machine is 
described for determining the rate of indentation of 
zmt by a steel conical die acting under small gravity 
loads — J Newton Friend The solution of plain and 
amalgamated zincs in electric batteries For use in 
electric battenoH with dilute sulphuric acid or with 
saturateil ammonium chloride solutions, plain high 
grade 99 9 per cent zinc cannot satisfactorily replace 
the amalgamated metal or amalgamated pure zme — 
J Newton Friend and W E Thorneycroft The silver 
contents of specimens of euicient and medieval lead 
Twenty speiimens of ancient, Roman, and medieval 
lead have been analysed bpartan lead votive 
hgurmes, c 700-600 b o , contain 0 0668 per cent 
silver, or 18^ oz silver per ton The pre Roman leail 
does not appear to have undergone any treatment 
for desilvensation 

Cambbiook 

Philosophical Society, Mar 1 1 — N F Mott The 
q^ntum theory of olectroiiio scattering in helium 
Bom’s oaloulatiou of the electron soattermg in atomio 
hydrogen is extended to the case of helium Tlie 
results agree well with experiments of Dymond and 
Watson — H M Cave Note on the number of high 
velocity p rays By a simple magnetic field method, 
it IB shown that, for radium B + C, the number of 
P rays having energies greater than 12,000 Hp must 
be less than I per 6M dismtegrations, and is probably 
less than 1 per 1000 dismtegrations — J L Hamshere 
The mobility distribution and rate of formation of 
negative ions in air The Rutherford Frank Lattfty 
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‘ alternating field ’ method of measuring lonio mobih 
ties in a gas has been modified Negative ions m dry 
air have a oontmuous mobdity distribution between 
the limits 2 16, 1 16, with a peak value about 1 8 
At pressures below 50 mm (Hg) the current is resolved 
mto tons and free electrons The ratios of the ion 
and electron currents show that the electron makes 
m air a mean number of 9 4x 10* collisions before 
capture, independent of electron velocity over a range 
2 to 7 X 10* cm /sec 

Dublin 

Royal Irish Academy, heb 25 — Miss M C Knowles 
The lichens of Ireland In the arrangement of the 
list, Praeger’s topographical divisions are used and the 
classification anil nomenclature of the “ Monograph 
of British Lichens ” 801 species are recorded , among 

them 7 new to science and 6 to the lichen flora of the 
British Isles — Rev R J Doyle and H Ryan 
Penoilic precipitation m the presence Euid absence of 
colloids Tlie equation of Jablczynski giving the 
relation between the ilistances of bands formed during 
periodic precipitation in tlie presence of colloids, and 
also the e<|uation of Morse and Pierre, hold approxi 
inately for the baiulerl prei ipitation of calcium 
hytlrogen phosphate m the absent e of colloids The 
present e of tho colloid cannot therefore be the mam 
factor ui tho phenomenon 1 1 was also shown by means 
of uidicators in gels that the tUifiisirig reagent is far m 
atlvance of a point at which a band begins to form 
The colour changes of the indicators showed clearly 
that band formation iloes not occur in the diffusing 
wave front as some theones of periodic precipitation 
appear to assume 

Pabts 

Academy of Sciences, Feb 18 — L Lecornu Tlio 
Clapeyroii cycle m the case of saturateil vapours - - 
H Douvilld The Western Pyrenees at the commence 
merit of tho Eocene and the formation of the chain - 

V Grignard and Tchdoufaki The additive properties 
of tho a diooetylonic liydrocarboris Oxidation with 
weak (1 2 per cent) potassium permanganate solution 
in acid solution gives a product of hydration and not 
of oxiiiation stronger solutions (5 6 por tent) give 
oxidation products The addition of water (sulphuno 
acid, mercuric chloride) gives always a p diketone 
Shaking with oxygon gives partial hydration — T 
Nagell The rmgs of algebraic mtogers — A Khint- 
chine A generalisation of some classical formula! - 
L Lusternik and L Schnirelmann The existence of 
three geodesics closetl on tho whole surface of genus 0 
— Th Anghelutza A new doss of nuclei for a Fred 
holm eauation —Vladimir Bernstein The singular 
points of functions ropresentoil by Dirichlet’s senes — ■ 
Jacob The application of Fourier’s generalisetl m 
tegrals to tho calculus of probabilities — N Neronoff 
A coiituiuous irrotational movement in two dimen 
sions of an miiehnite fluitl in the presence of a fixed 
cylindrical obstacle — Pierre Dupin A new method 
of measurmf^ the velooity of fluids based on the use 
of valve oscillators A doscnption with illustrations 
of an apparatus showmg the velocity of a fluid by a 
direct re^mg on a graduated scale It is based on the 
modification of the wave length of an oscillatmg cir- 
cuit produced either by a variation of capacity or by 
a variation of the self induotion of the circuit under 
the influence of the velocity of the fluid The con 
denser readmgs are a hnear function of the velocity — 
Benjamin Jekhowsky Tlie corrections of the ephem- 
ends of the mmor planets — A Vdronnet The ongm 
of tho planets and the formation of the world — 

Y Rocatd Hydrodynamics and the kmetio theory of 
gases The wall limiting the flmd absorbs molecules 
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»nd sends them out according to a law of distnbution 
of velocities other than that of Maxwell Near the 
wall of the vessel the gas or liquid is no longer a fluid 
and the equations of hydrodynamics are not satisfied 
At distances greater than thi^ or four tunes the mean 
free path, the ordinary laws of fluids hold — Jetui J 
Trillat The orientation of orgamc compounds by 
oyhndnoal glass surfaces and the superficial onenta 
tion of the glass —Ballsy The cathode yield in the 
deposition of nickel with high current densities The 
mfluenoe of oxidising agmts and of the hydrogm ion 
concentration — Pierre Bonnet The tectonic struo 
ture of southern Transcaucasia — Kadlec-Fleek The 
synthesis of cyanamide by combinations of carbon and 
calcium uitnde Calcium lutnde reacts with carbon 
at a red heat, giving cyanamide and calcium carbide 
Between 800° C and 1100° C the rapidity of the 
reaction uicreasoe with the temperature Above 1000° 
some calcium cyamde is also produced — Luigi Um- 
berto de Nsrdo A new method of colonmetno estima 
tion of nitrates in soils and waters Thw method is 
based on the use of pyrogallolsulphonio acid as re 
agent — Aug Chevalier and W Russell The sub 
family of Eirisma P Maid The mean temperature 
of the loaves of maire ex^sed to sunlight — Lucien 
Daniel The heredity of the ligneous transformations 
in the descendants of grafted Jerusalem artichoke and 
sunflower — Raymond Poisson The presence in the 

south of France of an American Hemipter homopter 
of the family of the Mombracidas Cereaa bubalut and 
Its biology This msect which seriously affects certain 
cultivated plants was noted ui Franco (Eastern 
Pyrenees) in 1927 and its possible extension must bo 
watched F Maignon and A Painvin The mflueiue 
of the seasons on the respiratory combustions of the 
dog — Pierre Mand Iho arthropods inhabiting the 
burrows of the Alpme marmots — E Aubel The rela 
tion between the production of lactic acid and the 
growth of yeast — M Javilher and Miles S Rousseau 
and L Emerique Ihe chemical composition of the 
tissues in A avitaminosis phosphorus Iipoid extract 
cholesterol Mile A Michaux The total albumens 
(seroalbumen or serme and serurngtobulm) of the 
serum of guinea pigs suffering from scurvy The 
firesence of albumen and heemoglobin m the urine of 
animals at the end of the disease — E Wollmann and 
Ach Urbain The reaction of fixation m grafted 
tumours of mice R Douris Ch Mondain and Mile 
M Plessis The differentiation of normal and iiatho 
logical sera The oxidisabdity of the sera The diluted 
sera wore oxidised by a chromic sulphuric acid mix 
ture under comparable conditions The oxidation co 
efficient expressed as oxygen absorbed, was least for 
cancerous sera higher for syphilitic sera, and highest 
for normal sera The coefficients overlap to an extent 
which deprn es the method of diagnostic value 
SyuNBiy 

Royal Society of New South Wales, Deo 6 — A R 
Penfold and F R Morrison The chemistry of the 
exudation from thewocnl of PerUa»podonMotUyx\ This 
tree occurs m New Gumea and is identified as close to 
PenUupodon Motley The crude oil was non volatile 
in steam and could not bo distilled without doooni 
position at 1 mm It contained 90 95 per cent of 
a new monocarboxylio acid of molecular formula 
C,4H„04 Tlie silver and copper salts are the only two 
derivatives which have so far been prepared — A R 
Penfold The essential oil from a pinnate leaf Boronta 
from Frazer Island, Queensland The oil contains 
75 80 per cent safrol lunonene, etc It differs m com 
position from all other pinnate leaf Borontae so far 
described, and on account of the inability of botanists 
to separate it from B thvyona it is known tentatively 
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as B lAwona, cor A — M B. Welch Exammatioo 
of defective Oregon An mveatintion was inade on 
portion of an eleotno crane which broke suddenly m 
Sydney l^e wood used was Oregon, and meohanioal 
tests ^owed that the wood was extremely brittle 
and unable to absorb energy due to sudden shooks 
Usually wood is far stronger in tension than in com- 
pression, but with the timber m question there was 
little differenoe m this respect It seems possible that, 
due to oontmual reversal of the stresses m the member, 
the wood had become fatigued — W R Browne The 
probable Tertiary age of oertam New South Wales 
soils It IS agreed that accumulation of residual 
sedentary soils is favoured by low phyaiogrraphic re- 
lief , consequently, when such dep^its are found m 
regions of high relief, they may be regarded as rehos 
from the latest stages of the cycle of erosion unmedi 
stely preceding Some soils occurring around Sydn^, 
on the Blue Mountains, and elsewhere on the highland, 
are beheved to have been produced during the Tertiary 
peneplanation , one mdication of this is found in the 
ironstone gravel or hardpan which is so frequent in 
these soils and must have been formed under physio 
graphic and climatic conditions very different from 
those prevailing at the present day — A R Penfold 
Ihe essential oil of a new species of Anemone leaf 
Boronta, nch m ocimene — W R Browne On some 
aspects of differential erosion Examples are given 
from New South Wales lUustratmg the effect An 
explanation is develoiied of anomalous behaviour of 
rook masses in regartf to erosion, whereby rooks hke 
granite really resistant to mechanical wear, are eroded 
moie quickly than lees resistant ones These masses 
may, durmg the last phases of the preceding cycle of 
erosion, have suffered deep and thorough decay, so 
that on the uplift of the r^on they succumbed very 
quickly to river attack — E Cheel Further notes 
on the genus Boronta, Some of the specimens dealt 
with were collected about eighty years ago by Allan 
Cunningham and other explorers who considered 
them to be good speciee, but several of these were 
reduced to mere forms or varieties by Bentham 
Seven of the earlier names are worthy of rehabilita 
tion to specific rank, and two are proposed as new 
species — W R Browne and H P White Alkalisa 
tion and other deuteno phenomena m the saddleback 
trachybasalt at Port Kembla The changes were 

C roduced partly by residual solutions, but mainly 
y post volcanic solutions, which have given rise 
to zones of progressive alteration roughly parallel 
to the intrusive contact, the greatest changes bemg 
m the mtruBive rock These solutions introduced 
much soda and potash, the former entering into 
roplacive abbte and the latter partly mto aencite, 
but there is chemical evidence that most of the potash 
IS oontamed m lihe albito The term ‘ alkalisation ’ 
IS proposed to cover cases of magmatic alteration 
wherem both alkalis are introduced, or in which either 
base appears m more than one deuteno nuneral — 
G L Windred Notes on some organisms of tomato 
pulp (founts of micro organisms oooumng m com 
mercial tomato pulp revealed the presence of large 
numbers of various species of moulds, yeasts, and 
bactena An organism causing slimmees of the pulp 
was isolated , it resembled Baemua rumtnatua Gottneil, 
but there are marked differenoes Qas production m 
sealed metal cans causing the bursting of the con 
tamers is due to (1) production of w from carbo- 
hydrates by the organisms, (2) and the action of the 
acid produced by them on the metal of the contamer — 
M B Welch Notes on some Australian timbers of 
the Monimiaoese The genera described are Dory- 
phora, Atheroaperma, D^hnandra, MoUmetha, and 
Htdycarya The vesaeb show soalanform end per- 
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forationa, and are usually vecy long The wood 
fibree have more or lees borderM pit£ and reach a 
maximum Im^h of almost 8 0 mm m Doryphora 
9(u»afrat A key is for the identification of 

the woods, based on the microsoc^ioal charaeters — 
C Chilton Note on a fossil shnmp from the Kawkee 
bury Sandstones. 
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Educational Broadcasting 

ALREADY we have heard much conoeming 
the powerful influence which broadcasting 
must have upon what we now accept as civilisation 
Its effect in helping to break down national and 
geographical barriers, and its consequent destruc 
tion of the suspicions, hatreds, meannesses, and 
intolerances which ignorance breeds among peoples 
living within narrow circles, cannot yet be fully 
estimated That effect is a result of a broad and 
informal educational influence It is an effect 
which IS inevitable just because broadcastmg can 
not be other than an educational influence If that 
be the case at present, it is clear that, W'hen the 
possibilities of broadcasting as a formal and deliber 
ately organised means of education are considered, 
there (an be no doubt that an instrument of 
inealculable value will be shaped for the service 
of mankind 

The British Broadcasting Corporation is to be 
congratulated upon the steps it has taken towards 
linking its activities with thi educational system 
of Great Britain From its early days it has striven 
uiiturmgly towards that end The history of those 
steps may be briefly doscribed It began with a 
committee of inquiry into broadcastmg and adult 
education under Sir Henry Hadow Then followed 
an interim committee to deal with that specific 
problem Finally, a central council for broadcast 
adult education was set up under Lord Justice 
Sankey That council is composed of representa 
tives of the most important national mterests, and 
it 18 now completing admirable organisation which 
will use wnreless in the great service of adult educa 
tion Meanwhile, the famous Kent experiment m 
the use of wireless to broadcast to schools having 
been successfully completed, the B B C has just set 
up a central council for school broadcastmg under 
the chairmanship of the Right Hon HAL Fisher, 
which 18 composed of similar national mterests to 
the council we have descnlxxi above This council 
18 proceeding to deal with the specific problem 
of broadcastmg to schools 

The building of such excellent machinery cannot, 
of course, be productive of anything but good 
If, then, at the very moment when we whole- 
heartedly welcome it, we also make one or two 
suggestions for its use, we feel sure that we shall 
be acquitted of any desire to make querulous and 
carping onticum at too early a stage The BBC 
IS, however, a very modem part of modem life, and 
we would be sony if it missed the special oppor- 
tumties it has of takmg care that its educational 
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activities follow, and get the best out of, the changes 
which are taking place in the structure of our 
civilisation That does not mean that it should 
’wholly Ignore tradition or indulge m a crude 
stamping upon our special — almost sanctified — 
academic traditions It means the frank recog 
mtion of new values which the changes we have 
mentioned are presenting us 
For our present purposes we have in nund the 
work of adult education rather than the work of 
our primary and secondary schools , and we 
direct attention to what we have called new values 
because, in a paper on the relation of broadcasting 
to further education read recently to the Associa 
tion of Technical Institutions, wo see a tendency to 
make the old distinction between what is called 
cultural and what is called vocational education 
" I have often wished,” said Mr Sicpmann, the 
author of the paper, “ that it were possible to 
introduce into the technical colleges more subjects 
representative of the cultural as opposed to voca 
tional interests ” (our italics) Later he suggested 
that by “ corrclatmg cultural and vocational aims, 
and by the establishment of a broader basis of 
instruction, and an attempt to give to the life 
and work of your institutes a social as well as 
academic significance,” a recruitment of dis 
interested students would take place Finally, 
he IS “ inclined to think that the technical sub 
ject [for the purpose of a broadcast talk] is less 
appropriate than the cultural,” and suggested that, 
while the BBC wiU go carefully and sympathetic 
ally uito the matter, there is no “ immediate 
possibiUty of the extensive adaptation of our 
programmes to your needs ” 

If Mr Siopmann thuiks that those needs include 
broadcast talks on engineering or chemistry or 
building, we are sure ho does not yet understand 
the tone and spirit of the modern techmeal insti 
tution If ho thinks that the curriculum of the 
same institution does not include subjects which 
he himself would regard as ‘‘ cultural as opposed 
to vocational,” he is very much mistaken His 
errors are however, common ones and anse out 
of the words ‘ techmeal education ’ Much nns 
understanding might bo removed if Lord Eustace 
Percy’s phrase ‘ education for industry and com 
merce ’ were used It is a term which may be 
neither entirely satisfactory nor descriptive, but it 
would help to do away with much of the false 
distmction between cultural and vocational eduoa 
tion — the new phrase under which the ancient and 
and controversies over, and distinctions between, 
science and art, tends to be revived 
No 3101, Voi, 123] 


If education is to help m the solution of our 
problems, we must realise that to treat academic 
matters apart from social and mdustnal matters 
u to fail m all of them What are usually known 
as academic or cultural subjects are only a part of 
education In themselves they cannot support hfe 
as we know it The spmtual values on which we 
set so great a store are dependent on what are, 
at first sight, merely matenal things But the 
two cannot be separated Education for mdustry 
and commerce can be, and is, used to make men 
and women realise social relationships Through 
the grouped course methods of techmeal institutions, 
students are shown how one subject is akin to 
others, how it has value not merely m its own 
utilitarian content, but also in kinship with others 
which are at first apparently independent and un 
connected 

The process is producing a culture which is wider 
and nobler than our older notions, a culture which 
IS neither lonely nor snobbish, a culture which docs 
not stop short at pleasant abstractions, but is 
forging a link between the many sides of our world 
and humanising industry no less than making it 
efficient Those who know techmeal institutions 
know that they are places where is taught not 
only the art of earning a hvmg, but also the sacred 
art of hvmg itself 

Wc hope, then, that the B B C ’s new educational 
machinery will not hold too fast to all the parts of 
academic tradition , that it will realise the vital 
need for education to march with our changmg 
conditions , that it will be thorough in its examina- 
tion of phrases like ‘ cultural and vocational and 
technical subjects ’ , and that it will regard the 
changes to which wo have referred not as tending 
to a bhnd and formless industrialism, but as the 
outward forms of the newer values which science 
has made available for us 


A Cnmtnal Tribe of India 
The Land Pirates of India an Account of the 
Kuravers, a Remarkable Tribe of Hereditary 
Criminals , their Extraordinary Skill as Thieves, 
Cattle lifters and Highwaymen, etc , and their 
Manners and Customs By W J Hatch Pp 
272 + 16 plates (London Seeley, Service and 
Co , Ltd , 1928 ) 21s net 
T NDIAN ethnology has been a favourite exercis- 
mg ground for theonsts Recent pobtioal 
developments have done much to encourage them 
along certam linos Startmg from above and adopt 
mg the view of a dominant social order, they have 
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tended to negleot the light to be thrown upon cul- 
tural hiatory by direct observation of the more 
primitive races It is to the credit of the late Su* 
Herbert Bisley, the late Mr William Crooke, and 
Mr Edgar Thurston, to name some of the prmcipal 
workers only, that they saw the study of India as a 
whole and each m his own special provmoe linked 
up the mvestigation of primitive and advanced on a 
basis of observed fact regardless of political or social 
theory The result is to bo seen in Mr Crooke’scon 
elusions as to the relations of the Hindu pantheon 
and local godhngs, and m Mr Thurston’^ treatment 
of the out caste and cnmmal and primitive tribes m 
the Madras Gazetteer 

It is inevitable that such reflections should arise 
on reading Mr Hatch’s book on the Kuravers, the 
tnbe whose thieving prochvities have endowed 
them with the name of ‘ Land Pirates ’ It is more 
than seventy years since officers of the Government 
whose duties were to prevent dacoity and Thvggee 
first made any study of their peculiarities Yet bo 
vend the notes of police manuals and the accounts 
in the Madras Gazetteer, practically no attempt has 
been made to give any account of them oommen 
surate with their mterost , and this notwithstand 
ing the fact that these nomad thieves are scattered 
all over the Madras Presidency, as well as in the 
Canareso Nadu and the Bombay Presidency, and in 
the Madras Presidency alone number just under 
two hundred and twenty one thousand The num 
her m the Bombay Pnisidency also is said to be 
considerable 

The Kuravers are systematic thieves by descent, 
by habit, and by procbvity They work only when 
they are not able to steal They wander from vil 
lage to village but may often earn a lucrative living 
by a species of blackmail, protecting the villagers 
from the predatory visits of their fellow tnbesmen 
for a payment Yet the Kuraver, unlike other 
cnmmal tribes, as a rule will not kill m order 
to rob Many of them practise palmistry, the term 
for which in Tamil is said to be the derivation of 
their name 

It IS always interestmg, but seldom easy, to trace 
the origin of a tnbe or caste in India General 
Hervey, the great authonty in the middle of 
the last century on Indian enme, says the tribe 
migrated from the south , but one version of their 
ongm makes them the descendants of Pnnoe Dhar 
raaraja by a fortune teller (Kuru), which would 
pomt to a northern descent Their language, how 
ever, is Dravidian Physically they are not a low 
type, and do not diSer materially from the other 
castes of Southern India One story adopted by 
No 3101, VoL 123] 


the Kuravers themselves {mints to their having at 
one time lived as hunters and having been driven 
out by pressure of population Mr Hatch is no 
doubt right m rejectmg the view that they were 
originally servants of the temples of Southern India, 
who were supplanted by the arrival of a higher 
grade of pnests 

The Kuravers are split up mto a large number of 
divisions, normally each hamlet or settlement con 
tammg members of one family only From early 
times they were distmguished as nomad and settled 
Four mam divisions fall mto a number of sub 
divisions, but there are also other classifications, 
generally based upon cKcupation, although this is 
not necessarily the occupation followed to day 
Such are the salt merchants, those who split bamboo 
for the making of baskets, snake charmers, and so 
on All these ostensible occupations disguise the 
real occupation of the members of the tribe, which 
IB thieving 

The Kuravers worship a number of deities These 
are, of course, ospocially propitiated to attain sue 
cess m thieving oKpeditions The temple of Subra 
mama at Palm is much frequented by pilgnms 
Another shnne of great sanctity is that at Chidam 
baram in South Arcot Magic and superstitious 
practices loom large m their lives Mr Hatch do 
scribes a remarkable belief that a man who has been 
killotl by magic may be resuscitated— a dangerous 
practice, but one which may prove of great utibty, 
as the nerves extracted from the dead man’s legs 
arc most efficacious m the practice of further magic 
against an enemy 

Mr Hatch has had a long oxiienenco of the people 
of whom he writes , but although ho describes the 
tribe and its life very fully and informatively m 
certain rcsjieets, a more systematic account would 
have been valued In the case of marriage, for 
example, it is desirable to know what, lieyond the 
bnde payment, is the basis of arrangement Mar 
riages are sometimes detormmed even before the 
birth of the children, and it is said that a man may 
claim his sister’s two oldest daughters in this way 
Within what degrees aie mamages forbidden or 
presenbed ! It is also desirable that the position 
of women should be more precisely defined Mr 
Hatch implies that their prominence and import 
ance in the Kuraver social system is due m part 
to the fact that their husbands spend so much time 
m pnson, m part to their utility and their skill m 
the less important branches of the tribal profession 
More information upon this and related matters 
would have beea welcome and would have moreased 
the value of this study of a remarkable people 
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Alchemical Manuscripts. 

(1) Union, Acadimique. InternalionaU Catalogve 
‘ dea mannscrita alchimiqueg greca Publi6 sous 

la direction de J Bidez, F Cumont, A Delatte, 
0 Lagercrantz et J Ruska Tome 5 i Lta 
Manuacnta d’Eapagne, decnts par Prof C 0 
Zuretti , 11 Lea Manuacnta d’Athinea, d^nts 
par A Sevcryns Pp v + 174 (Bruxelles 
Maurice Lamertin, 1928 ) 10 Belgas 

(2) Union Acad^nique Internationale Catalogue 
of Latin and Vernacular Alchemical Manuacnpla 
m Great Britain and Ireland dating from before 
the KV I Century By Dorothea Waley Singer, 
assisted by Annio Anderson Vol 1 Pp 
xxiu + 326 (Brussels Maurice Lamertm, 1928 ) 
np 

(3) Union Acadimique Internationale Catalogue 
dea manuacnta alchimiquea greca Publid sous 
la direction de J Bidez, F Cumont, A Delatte, 
0 Lagercrantz et J Ruska Tome 6 Michael 
Paellua, Epttre aur la Chryaopie , Opuacvlea et 
extraita aur Valchimie, la mitiorologie et la 
dimmologie, publics par Joseph Bidez , en 
Appendice , Proclua, Sur I’art htiraltque , 
Paellua, Choit de diaaertaiiona inidilea Pp 
XIV + 246 (Bruxelk s Maurice Lamertin, 1928 ) 
15 Belgas 

T he history of alchemy has a twofold claim 
on our attention In the first place, it still 
has ite adherents, who are found not merely m the 
Orient but also m America, Oermany, France, and 
England itself It was recently related that the 
philosopher’s stone had been prepared at Los 
Angeles by a woman alchemist, who thus takes 
rank with Mary the Copt and Cleopatra , while 
M Jolhvet Castelot from time to time issues reports 
of his successful transmutations That this art 
should flourish even in the twentieth century is a 
striking witness to human credulity, and as such 
may engage the notice of psychologists 

Secondly, alchemy is the diiect ancestor of 
chemistry , and m view of the modern trend m 
the philosophy of science, the importance of a study 
of origins need not be emphasised here Although 
there are dissentients, it is commonly believed 
that chemistry arose in the early years of the 
Chnstian era, as a result of the fusion of Egyptian 
metallurgical and other arts with the mystical 
philosophies of the Neo Platonists and Gnostics 
Unluckily, the Neo Platonists regarded matter 
08 the pnnciple of unreahty or evil, from which 
the disciple should attempt to detach himself, 
while the Gnostics oared httle for the phenomena 
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of the sensible world, being much more anxious 
to attam to a knowledge of the invisible cosmos 
It IS sigmficant for the later history of the soienoe 
that one of the earhest chemical writers, Zosimos 
the Panopohtan, was a Gnostic, while the Neo- 
Platonic conceptions of sympathetic action, action 
at a distance, the distinction between occult and 
manifest properties, the influence of the stars, and 
the mystical powers of numbers, all permeate 
chemistry from its begmnings at the tube of Plotmus 
until the close of the seventeenth century It would, 
indeed, sca^ely be gomg too far to say that some 
of these ideas are with us still nitrogen is mam 
festly inert but occultly active, and the structure 
of the atom is ultimately a matter of the relations 
between numbers, as Prof Dingle has observed 

To got a clear picture of the development of 
chemical thought throughout the ages, a great 
deal of work remains to be done Even the com 
paratively recent eighteenth century has been 
insufficiently studied, and the farther we go back 
the more hazy does our knowledge become The 
first step to rectify this unsatisfactory state of 
affairs is obviously an myestigation and classiflca 
tion of the material at our disposal The ancient 
literature of alchemy was incredibly large, and 
the number of manuscripts which have survived 
18 by no means msignificant The careful catalogu- 
ing of these manuscripts has been undertaken by 
competent scholars under the patronage of the 
Union Acadimique Internationale, and the three 
volumes now under review represent a valuable 
continuation of the programme of work 

(1) The fifth volume of the “ Catalogue des 
mannsents alchimiques grocs” deals with the 
manuscripts of Spam, described by C 0 Zuretti, 
and those of Athens, desenbed by A Severyns 
Certam of the Spanish manuscripts furnish useful 
data for the study of the relations between the 
principal Greek alchemical works, while others 
enrich our knowledge of the " Koeramdes ” The 
Athenian manuscripts are but five m number, and 
four of these date only from the eighteenth or 
nmeteenth centuries, the other being of the four 
teenth The modem ones are of value as probably 
representmg more ancient works which have to day 
disappeared or be hidden m obscure libraries 

(2) Of more general interest is the first volume of 
Mrs Singer’s great catalogue of Latin and verna- 
cular alchemical manuscripts m Great Bntam and 
Ireland, datmg from before the sixteenth century 
Mrs Singer’s enormous collection of bibhographioal 
data IS of course very well known to all historians 
of science, few of whom are not indebted to her 
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for information alwa}™ promptly and generously 
given It IS therefore with a gratitude partaking 
of a hope for future favours that we oongratulate 
Mrs Smger on the appearance of her catalogue 
and the British Academy on its hberahty in bearmg 
the cost of pnntmg it 

In an excellent little mtroduction, Mrs Singer 
explains the direct Greek influence on Latin 
alchemy “ The iconoclastic disputes m the 
Byzantine Empire led to the dispersal of artificers, 
who earned their workshop recipes with them 
westward In the work of the eleventh century 
chromcler , Adam of Bremen , we read of a converted 
Jew named Paul who, after having visited Byzan 
tium, came to Bremen brmging with him the art 
of transmuting copper into gold ” Several alchemi 
cal or rather technological manusenpts of evident 
Greek ancestry are described in the catalogue, and 
practical chemistry of a primitive nature was 
clearly practised m Europe before the great influx 
of chemical knowledge from Islam in the twelfth 
and thirteenth centunes This mflux is mam 
festod by the appearance of Arabic names, technical 
terms, and forms of expression, and in several 
cases we are m possession of the onginal Arabic 
texts of Latm alchemical works Mrs Singer’s 
catalogue will doubtless help us to find other such 
cases, for several of her titles are strongly reminis 
cent of Arabic alchemical books We notice, for 
example, a treatise by ‘ Mirer,’ whom we should 
guess to be Maharans, a Mushm alchemist about 
whom little is known but of whom some writmgs are 
extant , and a ‘ fihus Hahmil,’ who is undoubtedly 
Ibn Amyal, as the iTictpit of tlie manuscript agrees 
with the opemng sentence of an Arabic work by 
him These are but foretastes Mrs Singer’s 
catalogue is as full of good things as a Chnstraas 
puddmg and will require even more digestion We 
may perhaps direct special attention to the large 
number of manuscripts m English 

(3) Volume VI of the Greek catalogue is devoted 
to a study of Michael Psellus’s “ Letter on Gold 
making,” by Joseph Bidez, with appendices on 
certain inedited dissertations of the same writer 
and a tract of Proclus “ On the hieratic art ” 
Psellus, who was professor at the Academy at 
Constantinople abo^, the middle of the eleventh 
century, expressed very enlightened views upon 
the study of Nature Contemporary mdiflerence 
to natural phenomena aroused his indignation as 
only too likely to perpetuate or re-awaken ancient 
superstitions He beheved m the possibihty of 
the transmutation of the metals, but denied that 
a knowledge of alchemy was a secret confined to. 
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the initiated The operation of the alchemist, 
he considered, finds its explanation m the Aristo- 
tehan theory of the four elements, from which 
everythmg comes by combination and mto which 
everythmg is resolved by dissolution Nothing, 
he says, is produced without cause behef m 
prodigies is merely a result of our lack of compre 
hension of the causes of phenomena It is not 
without mterest, m view of the fact that at this 
time Arabic works were bemg translated mto 
Greek, that Avicenna had expressed an almost 
identical opinion in 1022, when he wrote (concerning 
a ‘ natural wonder ’), “ These things appear strange 
only on account of their infrequent occurrence,” 
the wonder vanishing when the causes are known 
One thing emerges very distmctly from the study 
of ancient scientific treatises It is that scientific 
gomus and scientific method are not entirely the 
monopoly of post Gahleaii days but that the great 
advance which science has made during the last three 
hundred years is due in no small degree to better 
CO ordmation and transmission of ideas by a much 
greater number of workers, rather than to any 
sudden eflBorcsconco of scientific ability 

E J Holmyaed 


A Hunter-Naturalist’s Memories 

Relroapeci Rem%macences and Impresatons of a 
Hunter Naturalvat tn Three ConttnenU, 1851-1928 
By Abel Chapman Pp xix + 353 + 56 plates 
(London and Edinburgh Gurney and Jackson, 
1928) 26« net 

M r ABEL CHAPMAN’S ‘ Retrospect ” is a 
fasematmg volume, richly illustrated from 
his own drawings and with coloureil plates of singu 
lar beauty from those of the late Mr Joseph Craw 
shall While most of the chapters will appeal 
chiefly to sportsmen, the author, as a trained and 
vigilant observer of ammal behaviour m many 
lands, provides just the kind of observation usefully 
to complement work in the laboratory and the 
museum He is puzzled by the enigma how ammal 
and vegetable bfe can persist m waterless, rainless, 
dewless African deserts 

‘ In the Sudan we have two closely relatedforms 
of the hartebeest group, namely, the Tiang (Dama- 
lescus txang) and the Komgum (D korrxgum), 
animals so nearly ahke that a casual observer 
would scarce differentiate between them , yet, as 
regards thirst, as wide apart as the poles m their 
h^its The tiang is a thoroughly bibulous beast 
It inhabits the Steppe regions bordering on the 
White Nile, and is specially careful to resort twice a 
day to that nver and enjoy two long drinks , 
the komgum elects to reside permanently m 
ol 
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the waterless deserts of Kordofan, hundreds of 
miles from the Nile, and where never a drop of pure 
water can moisten his tomd throat and tongue year 
in and year out It is a contrast that passes imder 
standing ” (pp 144 5) 

Fmding it equally perplexmg to comprehend how 
the plants on which the komgum feeds can exist 
without water, Mr Chapman put the case before 
the late Sir Isaac Bayley Balfour, and gives the 
following extract from his reply 

" Plants growing m waterless deserts are variously 
attuned to their environment Some may store 
water to tide them over long periods of drought 
Others, such as the mimosas which you indicate, are 
able to hold such water as they may obtain in the 
wood tissues which they form, and also obtam a 
certam amount from the atmosphere The roots of 
these plants spread for long distances, and their 
rootlets attach themselves very firmly to the par 
tides of sand in the soil There may be no free 
water m the soil, and yet an adequate amount of 
what we call ' hygroscopic water ’ m the particles, 
and from these particles the root hairs of plants 
may get their supplies ” 

Mr Chapman differs emphatically with those who 
entertain what he describes as “the Doctrme of 
Colour Protection,” regardmg it as “ based upon the 
supposition or superstition that the Almighty had 
so camouflaged His creatures as to render the harm 
less mvisible to their enemies , while the enemies 
themselves were equally aided m their predatory 
avocation by an obliterative coloration” (p 118) 
This 18 scarcely a fau- summary of the conclusion at 
which many observers have arrived , which, indeed, 
IS confirmed by Mr Chapman as an expenonced field 
naturalist, for he admits that many animals aasimi 
late so closely in colour to their environment as to 
be “ virtually invisible to the human eye ” (p 122), 
but as they are easily detected when they move, he 
objects to their colouring bcmg pronounced pro 
tective 

No one can have given much attention to birds 
without recognising m how many species colour 
serves the male for display and the female for con 
cealment dunng incubation This is almost um 
versal in the duck tribe , although the Sheldrake, 
Tadoma comula, presents a significant exception, 
the female being well nigh as brilliantly garbed as 
her mate, wherefore hereditary prudence causes her 
to moubate subterraneously m rabbit burrows 

Among fishes also, the remarkable result of Dr 
Francis Ward’s observation from his subaqueous 
chamber was to reveal how faithfully the ghttering 
sides of certain fishes reflect surrounding water 
weeds, stones, etc , with protective effect Mr 
Chapman’s long expenence in various chroes enables 
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him to show that m very many wild animals their 
colouring is the reverse of protective , but it u un 
philosophic to describe as ” poetic theorists ” (p 133) 
those who recognise a protective result from the 
colouring of certam other animals 

It IS a feature of these reminiscences that while 
m one chapter the author expresses vigorous 
dissent from the opimons formed by other 
naturalists, m another chapter he approves of 
action founded on those opuuons Thus, while 
he denounces the enactment of a close time for 
water fowl m Bntam as one of the “ long drawn 
bungles of those in high places at the instance of 
hysterical protectionists ” (p 42), he applauds en 
thusiastically similar legislation which has saved 
the bpanish ibex, Capra hispamca, from extermina 
tion (p 99) 

A discussion on the maximum speed of flight at 
tamed by different kinds of bird is an interesting 
essay contnbution on a difficult problem which Mr 
Chapman does not claim to have solved , but sug 
gests that, whereas Flight Lieut Webster m the 
international aeroplane trials at the Lido in Sep 
tember 1927 registered a speed of 289 miles an hour, 
the speed of bird flight has hitherto been greatly 
under estimated (Chap xiv ) 

Since this notice was written, the reviewer has 
learnt with sincere regret that the author is no 
more — regret that must be shared by all who 
esteemed Mr Chapman as an experienced naturalist, 
a skilful draughtsman, and an entertainmg writer 
Herbert Maxwell 


Photographic Star Fields 

Isaac Roberts’ Adas of 52 Reg%ons a Guide to 
Jlerschel a Fields {aiec texte anglais et texU 
frampiis) Edition commemorating Isaac Roberts’ 
Centenary (1829-1904) By Mrs Isaac Roberts 
(nie Dorothea Klumpke) Pp 44 + 61 plates 
(London Wheldon and Weslev, Ltd , n d ) 
42« net 

I N the Philosophical Transactions, 1811, Herschel 
gave a hst of fifty-two regions m the sky which 
he descnbed as showmg ’’ extensive diffuse nebu- 
losity ” Little attention would appear to have 
been given to the matter at the time, and it was 
not until 1862, when Auwers reprmted the hat, 
that we find further mention of the fields m ques- 
tion Thirty years later, Barnard reprmted the 
list m KnoivUdge, but ogam no observations are 
recorded 

It was to determine the presence and extent of 
the nebulosity observed by Herschel that, m 1903, 
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Isaac Roberts undertook a systematio examination 
of the fifty -two fields Roberts photographed each 
field simultaneously with his 20 inch reflector and 
with a 5 moh CJooke lens The result of this survey 
was given in a paper which appeared in the Monthly 
Notuxs, B A 8 , rol 63 In this, Isaac Roberts 
reported that in four of the regions only had his 
photographs confirmed Hersohel’s observations 
In the other forty eight regions no trace of nebu 
losity was shown on his plates In recordmg this 
he was reporting the result of a survey taken on a 
definitely determmed plan laid down beforehand 
The exposure time gi^en to both senes of photo 
graphs was ninety minutes, this being considered 
sufficient to show any nebulosity likely to have 
been seen by Herschel It was pomted out at the 
time that both Max Wolf and Barnard had photo- 
graphed nebulosities m some of these forty eight 
areas There the matter rested for a while, until, 
m 1926-27, Father Hagen published the results of 
his visual survey, in which he confirmed Herschel’s 
observations 

As a tribute to the memory of her husband, 
Mrs Isaac Roberts now publishes an atlas of the 
fifty two regions, consisting of sixty plates, repro 
(lured from the original negatives taken by him in 
the course of his survey The atlas is remarkable 
for the care which has evidently been taken to 
ensure a faithful copy of the original plates As 
photomechanical reproductions of astronomical 
photographs they are amongst the finest we have 
seen The atlas, as a whole, is very tastefully got 
up, and it IS an easy matter to make identifications 
on the plates, full particulars being given on each 
sheet The plates are reproductions in ‘ negative,’ 
the stars appearmg as dots on a white ground , 
undoubtedly the best way of reproduction To 
those interested, this atlas should prove to be one 
of the greatest value The plates have been repro 
duced on an enlarged scale of 10 mm =6 3' for 
reflector plates and 10 mm =32' in the case of the 
5 mch lens photographs 

The text which acoompames the atlas contoms 
a short account of Herschel’s observations of the 
fields, followed by Isaac Roberts’ report on the 
result of his photographic survey A very full 
and complete description of the charts, aooompamed 
by tables, is also given There is also a chart 
showmg the distribution of the fifty two areas, 
which are somewhat scattered over the northern 
hemisphere and extend to 100° N P D In a pre 
face. Father Hagen, Director of the Vatican Obser 
vatory, gives a histonoal account of the observa 
tions of these regions of the sky hitherto made ' , 
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In pubhshing this senes of plates, Mrs Isaac 
Roberts could not have chosen a mere fittmg 
manner of paymg tnbute to the memory of one 
who was a pioneer in astronomical photography, 
and whose work in this direction gained for him 
the well mented reward of the gold medal of the 
Royal Astronomical Society The plates now 
reproduced are further evidence of the skdl and 
devotion with which he apphed himself to his task 
No doubt many will be glad to know that copies 
of the atlas ma> be purchased 


Our Bookshelf 

Ice Cream a Textbook for Student and Manu- 
facturer By Prof G D Tumbow and L A 

RafTetto Pp ixh- 407 {New York John 

Wiley and Sons, Inc , Ixmdon Chapman and 

Hall, Ltd , 1928 ) 20s net 
The making of ice cream has become an important 
branch of the dairy industry in the United States, 
and the above volume has been written to serve as 
a text book for students — instruction in icc cream 
manufacture is now given m thirty of the State 
colleges in America — and a roferonoe book for those 
engaged m the trade 

The material in the book is well arranged First 
a historical introduction, then, after a discussion 
of the food value of ice cream, three chapters are 
given to recipes used in making the many different 
kinds of ICO cream which are mentioned, some of 
them of an elaborate nature The use of fresh 
fruit and fruit juices plays an important patt in 
these recipes In another chapter the basic 
materials of ice cream — milk, cream, butter, sugar, 
gelatine, and eggs — are dealt vnth, and a number of 
Formulee by which the proportions of the ingredients 
for any mixture may bo calculated are given 
Mixing 18 followed by pasteunsation and after this 
operation the mixture is homogomsod, to break up 
the fat globules and increase the dispersion of the 
fat , then comes the freezing of the mixture Com 
plicated machinery is required for the last two 
operations, and a good account of it is furnished 
^ important chapter is the one deahng with the 
various engineering questions connected with 
the runmng of a modern ice cream plant As 
dairy products are the main raw material, methods 
for then- analysis are given, as are also methods of 
baotenal analysis 

Although the manufacture of ice cream in Great 
Bntain in no way approximates to the industry in 
the United States, there are no doubt many 
to whom this book will appeal, and to them it 
can be strongly recommended Perhaps in time — 
and a start has already been made — ice cream will 
become as popular m England as m America , 
it is clear that an increase in consumption wdl be 
to the benefit of the dau'y industry Already there 
IB a demand on a small scale for instruction m ice- 
cream making, and two at least of our dairy 
iniititutes have taken up the subject 
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IHelectnc Phenomena 2 EUclncal Dtschargea tn 
Ltquxds S Whitehead Edited with a 

Preface WEB Wedmore (Published for the 
British Electrical and Alhed Industries Re 
search Association, being Reference L/T 30 ) 
Pp 137 (London Ernest Bonn. Ltd , 1928 ) 
12« (W net 

In the first volume of this treatise, Mr Whitehead 
discussed electrical discharges in gases So long 
ago as 1905, A Russell pomted out (Proc Phya 
Soc , vol 20, p 49) that the maximum stress at 
which a spark ensued between spherical electrodes 
immersed m a gas was constant withm certain 
hmits In 1910 the same physicist pomted out 
{idem, vol 23, p 86) that an algebraical expression 
of the form A + Bj^a, where A and D arc constants 
and a is the radius of either of two oylmdncal 
electrodes, could bo used to predict the stress at 
which lomsation begms in air 
Since then, an immense amount of research to 
discover new laws and to show how the results 
could be appbed to testing commercial materials 
has been done When the electrodes are in a 
liquid and the voltage is raised sufficiently, an 
unstable rise in the small conduction current takes 
place at a defimte voltage This may discharge 
the electrodes or may result in the formation of an 
arc This phenomenon the author terms ‘ spark 
over in liquids ’ Previous to its occurrence, 
transient flashes sometimes pass between the elec 
trodes, or streamers may spread out into the gap 
In rare cases a glow may be observed previous to 
the sparkover, somewhat similar to the corona we 
see in air In most cases the electric strength of a 
liquid depends on the impurities in the liquid, and 
hence a distmction has to be made between the 
electric strength of the pure hquid and the hquid 
in the commercial state The author states that 
theories put forward to explam the variation m 
the eloctnc strength of liquids generally discuss 
merely the behaviour of the impurities It appears 
that to get formulae for the electric strength in 
these cases both the effective and the maximum 
potential difference have to be taken into 
account 

Organic Syntheaes an Annual Publication of Salts 
factory Methods for the Preparation of Organic 
Chemicals Roger Adams, Editor m Chief Vol 
8 Pp vii + 141 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1028 ) 10s net 

Thk editors direct attention to two distinct pro 
cesses for making both /3-chloropropionic acid 
(from acrolein or tnmothylene chlorohydrm) and 
trimethylacetic acid (from tert butyl chlonde or 
pinacolone) One of the most interesting of the 
preparations mcluded m the volume is that of 
t arabmose from raesquite gum This material, 
which IS collected by the natives in the south- 
western United States and northern Mexico, is 
stated to furnish from 36 to 46 per cent of its 
weight of crude I arabmose, and a yield of 26 4 per 
cent of the punfied sugar is mentioned m the 
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preparation described The raw material is said 
to be abundant, the process is simple, and the 
yields are comparatively high A detailed descrip- 
tion of Prof Roger Adams’s apparatus for the 
catalytic hydrogenation of orgamc compounds is 
another feature of this volume which merits par 
tioular mention, for a working account of a really 
dependable apparatus of this type has long been 
needed Prof Adams’s hydrogenator is simple in 
construction, and the reviewer gladly avails himself 
of this opportumty of testifying to its effective 
working in actual laboratory practice J R 

Fluoreacenz und Phoaphorescenz im Lichte der 
neueren Atomtheone Von Peter Pnnmheim 
(Struktur der Matene in Einzeldarstellungen, 
herausgegebon von M Bom und J Franck, 
Band 6 ) Dritte Auflage Pp vii + 367 (Berlin 
Juhns Springer, 1928 ) 24 gold marks 
The first edition of Prof Prmgsheim’s book 
appeared in 1921, and it consisted of just over two 
hundred pages The preface to the third edition 
IB dated Chnstmas 1927, and this edition consists 
of more than three hundred and fifty pages Yet 
it IS clear that the author must have used con 
siderable restraint in order to keep the new edition 
within these bounds, when we remember the large 
amount of important work which has been pub 
lisheil dunng the interval between 1921 and 1927 
For example, we have the important work of Cano 
and his collaborators on the phenomena produced 
by collisions of the second kind, and researches, 
such as those of Wood and Ellett, on the polar 
isation of resonance radiation 
Prof R’mgsheim carefully desenbes all these 
new advances, and his book is a very useful guide 
to the whole subject of fluorescence and phos 
phorescence The subject is a very large one, 
which is continually growing at a rapid rate, and 
It 18 intcrostmg to remember that the recent work 
on the newly discovered Raman effect must already 
have provided sufficient material to encourage 
Prof Prmgsheim to look forward to the appearance 
of a fourth edition of his book 
Manuel de photographic Par H Vial (Biblio 
thhque professionnelle) Pp viii+276 (Pans 
J B BaiUifere et fils, 1928 ) 16 francs 
The pages are not very large, nor are they ex- 
ceedingly numerous, but M Vial has justified the 
title of ‘ Manual of Photography ” by giving the 
essence of each subject dosenb^, and avoiding such 
matter as belongs more properly to trade lists and 
circulars The treatment is quite modem, includ- 
ing desensitising, sensitometry, enlargmg, bromoil, 
ozobrome, photography of coloured objects, photo- 
graphy in colours (autochrome), and stereoscopic 
work The subject is divided into four parts 

(1) Qeneral and mtroductory, including elementary 
optics, objectives, perspective, and apparatus , 

(2) the negative , (3) the pnnt , and (4) sundry 
matters mentioned above, and the use of artificial 

ht The illustrations are all helpful and nearly 
are ongmal, and the practical directions are 
sufficient in the more important sections 
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Letters to the Editor. 

[Thti Editor doe» not hold himself responaible for 
opmums expressed by hts correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, ejected manuscripts intended for this 
or any other part of Naturk No notice is taken 
of anonymous communications ] 

The Cameroon Gorilla 

In Natcrh of Dec 24 1927, Sir Arthur Keith dis- I 
cusaed a collection of gorilla skulls which I niaile in the 
Mamfe diatwot of the Cameroon German authorities 
had long separated this western race from the bettei j 
known Congo gorilla and had given the Cameroon 
gorilla the title of Oonlla gorilla diehli Yet no akin 
of this now siieciea has yet been described, and so great 
an authority as the director of the Berlin Zoological 
Museum has even iloubted if the species still exists 
Two skins liave recently come into my possession 
fiom the heart of the Mamfe area, one of which is a 
mature female, while the other is alleged to bo her 
offapiing and is a female of two or throe years In 
each case the skull was tied to the skin 

The coat of the infant is entirely black except for a 
patch of brown hair between the ears stretching hve 
inc lies back from the forehead There are howevei , a 
ff w sparse white hairs on tlie back, but not enough to 
render it in any sense grey It differs from the 
( himpanzee of the same age in this neighbourhood in 
that the liai r is shoi ter and coarser The older female, 
which 18 probably the mother, has a coat which is cpiite 
black on the flanks and belly, but ijuite grey on the 
hai k except for a jiatoh of brown six inches long above 
the forehead 

The hirsute appearance is, therefore m no resjieit 
different from the gorilla of the Ubangie distiict of 
tho Congo, several fresh spocinions of which I was 
privileged to see last year in Major Powell Cotton’s 
magnificent collection Nor is there any single 
feature of the skull which is pemliar to this now 
species 

It IS, therefore, open to question wliether it is proper 
to eret t a new species or oven siibsiiocieB on such 
slender grounds since such differences as can be shown 
to exist may well be racial 
T ho really striking differences between the C ameroon 
gorilla and his fellow at the eastern extremity of the | 
gorilla belt are those of habit and behaviour For 
whereas Carl Akeley and others have described the 
eastern gorilla as timid and retiring, the Mamfe gorilla 
IS excessively ferocious and neither timid nor shy 
Alone among wild animals with which I am acquainteil, 
the adult male gorilla will always attack man on sight 
This profoimd alteration m his behaviour as he 
approaches the western limits of his range might 
perhaps justify the creation of a new subspecies which 
could not be justifiod on anatomical grounds alone 
Akeley's gonlla differed in another important 
respect from his western prototype, in that he always 
slept with his female belongings m trees bo far as I 
am aware, and I have slept among them several times, 
and as lately as last week, this is never the case with 
the Cameroon gorilla, among whom the great male wull 
invariably make his bed on tho ground at the base of 
the tree m full view of his females and offspring in 
their tree beds 

This observation of mine has been held to be original 
and scarcely authentic, but on reference to the litera 
ture on the subject I find that H von Koppenfels 
more than fifty years ago made the some observation 
in reference to gorilla i^abiting the country that lies 
between the mouth of the Muni River and that of the 
Congo 
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The point I am anxious to emphasise is this that 
if wide differences in habits and behaviour can give 
grounds for the creation of a separate species, then the 
Cameroon gorilla may fairly claim that distmction 
If, however, a new species must show some definite 
and constant physical variation either m tho bones or 
tho hirsute appearance, it is impossible to separate the 
most easterly gorilla, that from Kivu from those 1 have 
studied in the extreme west m tho Cameroon and 
Nigena Such differences as exist are rai lal and not 
specific N A Dy( k Sharp 

Ogoja, Nigoiia 

Jan 21 

Line Absorption Spectra In Solids at Low Tempera- 
tures In the Visible and Ultra-violet Regions of 
the Spectrum 

h ROM extrajiolation of X ray data, it is known that 
the electrons in the jV, (and N^) shell of the ions of the 
rare earths jiosacss kss energy than tliose in the 0 
, shells Expressed in teims of the Bohr btoner scheme, 
the electrons in tho shell arc held less tightly 
than those of the "ij oi 't, eti shells Arcoiding 
I to that scliimo tho electrons are uironKorl m the 
following iiianuei 



The proof that tho 4, shell is graduallj filled m this 
way was completely ostobhshod by Hiind {Zeit fur 
Phystk, 33, p 856, 1926) By assuming the above 
arrangement and tho piisonco of normal multiplet 
coupling between the orbital and spin moments of the 
electrons, he calculated the charactei of the most 
stable energy lovol for cai h ion and its corresponding 
magnetic moment just as if the ion were in the gaseous 
State Ills results were m beautiful accord vuth the 
magnetic ilata on the solids and on their solutions — 
with but two exceptions 

Similar < alculations fui the ions of tho iron group 
failed of agreement as might liave been expected, since 
cliromic ion, for example, in solution is the molecular 
ion Cr(H,0),'''+^ due to the water of co ordination and 
not the atomic ion Ci^^'*' {Jour Amcr Chem Soc , 49, 
p 2466, 1027) 

Such oxtraonlinary immunity fiom cxtomal couji 
hng as 18 exhibited by the ions of the rare earths m 
their magnetic behaviour siiggcsteil that their absorp 
tion spectra might resemble the line spectra of ions 
in the gaseous state I ho basic electromo level in each 
case would be, then, the one confinnod by Hund from 
Its magnetic moment 

X ray data lead to the conclusion that tho energy 
necessary to remove a 4. electron completely from its 
ion IS probably within tho range of a quartz spectro 
graph Indeed, most of the salts are coloured, so that 
the energies required for olectromc activation may be 
measured through glass We used a large quartz 
spectrograph from Hilgor and a three pnsm ‘ Uviol ’ 
glass spectrograph from Steinheil 

Of previous investigations which concern us here, 
those of Beoquerel alone in 1906, in collaboration with 
Kamerlingh Onnes m 1908, and finally with Kamer 
lingh Onnes and do Haas in 1 926, are the most import 
ant (See the remarkable suramaiy Iw J Beoquerel in 
"Gedonkboek aan H Kamerlingh Onnes," 1922, p 
288 ) They studied the absorption spectra of minerals 
principally, whieh contained mixtures of rare earth 
salts, and found that upon lowering the temperature 
the narrow bands appearing at room temperature 
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became much narrower, and in some instances at 
tamed a sharpness comparable with the line spectra of 
^ases However, they made no recorded attem^ to 
identify their spectra or to evaluate them 'Hieir 
measurements were limiteil on the short wave len|j;th 
side of the spectrum by the glass (Dewar tubes) which 
enclosed their ciystals 

We have begun a systematic study of tlie absorption 
spectra of the individual rare earths from room tern 
perature to that of hqui<l hydrogen, both in the visible 
and in the ultra violet At present we wish to report 
the general features of the spectra already obtained, 
those of gadolinium, samanum, and erbium 

OADoniNiUM — The uniaxial cnstal of GdCl, 6H.0 
was made from 0 d,(H 04 )j 8H,0 of atomic weight 
purity prepared imder the direction of Prof B S 
Hopkins of the University of Illinois, to whom we 
are extremely grateful The spectra were practically 
identical with that obtained from a crystal from 
another source The spectrum consisted of about sixty 
lines similar in sharfiness even at room temperature 
to the emission lines of non which were used for com 
panson At room temperature the entire siioctrum 
was m the ultra violet extending to about 2360 A 
Upon lowering the temperature now faint lines 
appeared in the visible, and most of the old lines 
shifted slightly toward the red There was but little 
change in the spectrum between the temperature of 
lic^id air and that of liquid hydrogen 

The substitution of bromide for chloride <lid not 
siffect the general appearance of the spectrum, but it 
separated the components of the multipiets a little, 
displacing some components toward the short ami 
some towanl the long wave lengths 

From the magnetic moment of gadolinium ion we 
know that the level lowest in energy is tm *S term, and 
by the Hund theory the other basic levels belong to 
systems of lower and even multiplicity Groups of 
Imes allow themselves easily to be arianged os multi 
plets in energy diagrams Many of the closely spaced 
lines appear to have originated by the splitting up of 
a * normal ’ energy level because of the mfluence of 
the electrostatic fields of the neighbours of the 
goilohnium ions, principally by the water molecules 
We are led to this comluaion by the small change 
induced by the bromide ion The fact that it displaces 
the lines m particular groups both toward the short 
and toward the long wave length ro^ons practically 
decides that the iStark levels arc shifteil above and 
below the ‘ ongmal undisplaced ’ energy level 

.Samarium — SmCl, eH,0 was prepared from a 
salt of samarium of unusual purity kindly furnished 
us by the late Prof C James, of New Hampshire 
College At room temperature its spectrum consisted 
of dinuse lines and bands mostly m the region between 
3000 A and 6000 A Upon lowering the temperature 
the Irnee sharpened and the bands became narrower 
At the tqmpeiature of liquid hydrogen the Imes were 
exceedingly fine, and the uneven intensity of the few 
remaining bands suggested a complete resolution into 
lines if the tom|)erature were further reduced At 
the low temperatures some lines disappeared and new 
lines, all extremely sharp, made their appearance 
The appearance of a new spectrum and its increasing 
prominence, at the lower temperatures, confirmed the 
exiiectations derived from magnetic measurements 
about to be pubhshed by one of us They show that 
samanum ion in the solid state is a mixture of eleo 
tronio isomers A considerable proportion of the 
samarium ion (the ratio var 3 ring witti the temperature) 
18 present in eaoh of two distmot eleotromo levels 
diflenng very httle m energy 

The spectrum which disappears as the temperature 
It lowerM IS due to the thermally excited state, and the 
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new sharp lines which become more intense as the 
temperature is reduced reveal the presence of the ion 
that IS more stable at the lowest temperatures 

Ebbium — ErCl, 6H,0 was recrystallised several 
times from an erbium salt inarked pure by the 
Welsbach Company Its spectrum at room tempera- 
ture consisted of very diffuse bands, but at the tem- 
perature of liquid air, and especiallv at that of liquid 
hydrogen, the banils became resolved into lines of 
extraordinary sharpness These lines clustered in 
groups, and the latter were separated by rather large 
intervals Tlie structure of the groups did not suggest 
hand spectra of gaseous molecules, but rather the 
multipiets of gaseous atoms imder the influence of 
external fields Very few lines were found below 
3000 A 

We are extending this woik to inoluile the other 
rare earths and are studying especially the influence 
of other negative ions and of water of crystallisation 
on the various spectra This work promises quanti 
tative information concerning such mfiiiences of far 
greater sensitivity and accuracy than can jiossibly 
be obtamwl by the use of the double X ray spectro 
meter with which many similai investigations are 
being undertaken S Freed 

F H Speddino 

Department of Chemistry, 

University of California, 

Berkeley, California 


Knock Ratings ot Pure Hydrocarbons 

Messrs Birch and Stansfiold have been good 
enough to send us a copy of their letter m replv to our 
communication wluch appeared in Nature of Feb 23 
Our remarks on the knock rating of pseudo cumene 
are taken from the Aeronautical Research C oinmittee 
Report and Memorandum No 1013 (1926), in which it 
18 stated that the adihtion of 6 per cent b\ volume of 
this hydrocarbon to a common No 1 petrol lowers the 
H U ( R of the latter to the extent of 0 4 per cent, 
whereas the addition of the saino amount of benzene 
raises the H U C R by 1 0 per cent 

With regard to the figures quoted by Mr Birch and 
Mr htansneld for triinethyl ethylene and chamylene 
wluoh do not agree with our owm, it will be observed 
that our figures refer to com entrations by volume, 
whereas theirs refer to eonoentrations by weight 
Therefore, the two sets of figures do not allow of 
strict coinpariMon, because relations between con 
oentration and anti knock value are often not linear 
and because of the comparatively large difference in 
the specific gravities of the two hydrocarbons eon 
cemed 

The observation that an acid refined unsaturated 
spirit has a lower anti knock value than the ongmal is 
readily explained by the foot that quantitative con 
version of olefines to polymers is never attained m 
ordinary refining practice Especially is this the ease 
with the butylenes, amyleties, and hexenes, the hydro 
carbons m question , m fact these aubstonoes are 
largely removed by the acid in the form of sulphuno 
esters Many references have been made of late m 
the Americam scientific press to the relative ments of 
the vanous methods of anti knock engine testmg 
commonly used, and it has often been ol^rved that 
exact correlation of the results obtained by different 
methods la frequently difficult to obtam (EJdgar, 
J Sqc AiU Eng,a2, 1, 41, 1928 MaoCouU, Od omi 
Go* J , May 10, 1028, p 208) Edgar has pomted out 
that the apparent diserepanoies are probably due to 
the different fuel air ratios employed It will be 
apparent that the addition of 20 per cent of such 
a volatile substance as tnmethyf ethylene (B P 
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38 42' C ) will raise the volatility of any apint m which 
it 18 dissolved to a quite awreoiable extent, and, 
beoause of this, the stren^h of the explosive mixture 
reaching the engine cylinder will be considerably 
altered unless precautions are taken to prevent this or 
unless the air fuel ratio is standardised in some way 
It IS highly probable that the difference between our 
figures for tmnethyl ethylene and diamylene and those 
quoted by Mr Birch and Mr Stansfield is due to such 
an effect Suffice it to say that in our determinations 
with the Deloo testmg umt fitted with the Midgley and 
Boyd bouncing pin the teolinique adopted was the 
same as that used by the Anglo American Oil Co and 
its associated American interests, and embodied the 
important recommendations on mixture stretch 
recently made by Campbell, Lovell, and Boyd ( J I EC 
20, 1040, 1928) The samples of tnmethylene and 
diamylene we used for the engme tests possessed the 
following properties, which show good agreement with 
those recorded m the literature 
Diamylene BP 160 166° C 


Trvmethyl ethylene B P 38 3-38 6° C 
D ^ 6669 
N p°l 3910 

We agree with the necessity of ensuring that all 
hydrocarbons are free from peroxides before conduct 
mg engine testa owuig to their extreme action m 
promoting detonation (Callendar, Engineering, pp 
147. 182, 210 1927 , Mardles , J C . p 872 , Apul 

1928 ) 

We are very interested in the observations of Mr 
Birch and Mr btansfleld on the auto oxidation of 
oyclohexene We have observed that oyolohexene 
possesses a greater affinity for gaseous oxygen than the 
straight ohaiii olefines (of Stephens, J A C S , 60, 
668 , 1928) , nevertheless pentene 2 and trimethyl 
ethylene as well as oyclohexene both decolorise 
indigo solution and liberate iodine from ai^ueous 
hydriodic acid and feebly acidified potassium iodide 
after exposure to ordinary light and air for a few days 
Kefluxiiig the hydrocarbons over sodium for some 
hours destroyed this action, but products of auto 
oxidation were again detected after a short exposure 
to ultra violet light Oxidation products such as 
peroxides and aldehydes have been detected m a 
cracked spirit long before any formation of gum or any 
discoloration has been apparent 

We have also observed that the two olefines di 
isobutylene and diamylene react with gaseous oxygen 
under the action of light much more slowly than do the 
simple olefines such as the pentenes, while pseudo 
cumene and m Xylene, aromatic hydrocarbons which 
have not the anti knock properties of toluene, suffer 
auto oxidation very qmokly It therefore appears 
that m the olefine senes, and perhaps in the aromatic 
senes also, ease of oxidation is mtimately connected 
with anti knock action , and m this connexion the 
phenomenon of auto oxidation is especially interestmg. 
Having m mind the results of expenments recorded by 
Callendar (loo oit ) This investigator has shown that 
peroxides and aldehydes are products of incipient 
oxidation durmp the compression stroke of on internal 
combustion enpne, and that the extent of such oxida 
tion 18 an important factor in the knock rating of any 
fuel Messrs Birch and Stansfield’s views about the 
compactness of the molecule among isomendes on 
knock rating are clearly complicated by their remarks 
on the behaviour of certam members of the aromatib 
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senes We feel that insufficient work on this subject 
has yet been published upon which to base such a 
generalisation which will apply to hydrocarbons of 
all types A W Nash 

Donald A Howfs 

Dept of Oil Engineering and Refining, 

The University of Birmingham 


The Boundary of the Solar Chromosphere 
In oonnexion with the theoretical side of tho tmos 
tion discussed by Mr R W Guriiej (Nature, Feb 
16, p 240) and further byfih’of I f M Stratton and 
Mr C R Davidson (Nature, Mar 2, p 318) the 
following pomts may be of interest 

In a paper shortly to appear (Monthly Notices, 
Roy Astr Soc , March) 1 have tried to interpret the 
recent published measurements of the hvdrogen 
chromosphere At present it is onlv possible to give 
orders of rnagmtude However, putting together tho 
observations of Davidson and Stratton (Mem Roy 
Astr jSoc , 64, 106, 1927) and Davidson, Mmnacrt, 
Ornstem, and Stratton (Monthly Notices, Roy Astr 
Soc, 88, 636, 1928), on the Balmor sonos and 

associated continuous spoctnun, with those of Paiuie 
koek and Minnoert ( Verh d Kon Alad Amsterdam, 
18, No 6 , 1928) on tho absolute intensity of the Hy 
line, one eoneludos that at the base of tho ohromo 
sphere there are about 2 2 x 10*® loiused atoms of 
hydrogen and about 6200 atoms m the Balmer state, 
per cm • (btross is not to lie laid on tho precise 
numlier 2 2, which is onlv an estimate of the oriler 
so far as it can bo derived from the present state of 
observation and theory ) Now, were there thermo 
dynamic e(]^uihbrimn these two nuniliers vioiild be 
characteristic of ionisation at almost exactly 6000° K 
The chromosphere is not in theniioilviiamic oqui 
librium, but I give reasons (loc cit ancl Proc Camb 
Phil Soc , 24, 600 , 1928) which I believe show that 
the various properties atomic motion, distriiiution 
among stationary states, degree of ionisation, all 
define temperature parameters of the same order, 
say, to give rather wide limits, 4000° to 0000°, Which 
18 also the order of the temperature of the incident 
solar radiation This agrees with tho above numbers 
I venture to suggest that these considerations 
explain why chi omosphnne Ca* at tho low pressures 
given by I^rof Milne s thoorj is not laigel> ionised 
to Ca*^ Milne explains it by the romov al hv gravity 
of the Cac+ ions as soon ns they are formed , but I 
boUeve it is due to the fact that tho large excess of 
hydrogen ions and electrons gives the Ca*"^ ion a 
vastly increased chance of recapturing an electron 
I find that if the were in equilibrium at 6000° 
with these 2 2 x 10>« free electrons per cm • it would 
be only 4 7 per cent lomsed, and I conclude that the 
order of ionisation must be the same m actual ohromo 
spheric conditions 

So long, therefore, as the hydroMn prov ides enough 
electrons to keep the lomsation of the Ua+ fairly low, 
I conclude the t>™ of equihbnum of the calcium 
18 that given by Milne’s theory But as we. ascend 
in the chromosphere and the number of electrons 
decreases we expect a departure from this type to set 
m until, at sufficient heights, the mcreosed tomsation 
prevents it holding Emy longer The radiation pressure 
on the calcium presumably then becomes negligible 
These ooqBiderations support Mr Gurney’s view 
that there must be a sharper upper boundary to the 
oaloium atmosphere than former theory predicted 
They show, however, that ionisation, and not, as he 
tentatively suggests, the ‘ coefficient of partial sup* 
port,’ 18 probawy the determmmg factor 

Unfortunately, one oannot discuss the height of the 
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Cft'*' layer, since one does not yet know the density law 
of the ionised hydrogen Pannekoek and Minnaert’s 
work indicates it only so far as 3000 km approxunately, 
and precludes extrapolation by suggesting that their 
ernp^incal law for Hy ceases to be valid at that height 
This work, too, it may be mentioned, gives a fairly 
rapid fallmg off of the hydrogen line intensities with 
moreasing height in agreement with Mr Gurney 
I attempt a discussion of the eqmlibnum of the 
hydrogen in my paper, but reach no positive con 
elusion W H McCrra 

Qdttmgen, Mar D 

Insects Flying to Ships 

Ani. those who have travelled about the world in 
recent years must have noticed the insects which fly to 
ships at anchor, attracted by the bright electric lights 
Some years ago I secured a moat interesting senes (in 
eluding a new species of moth) off the coasts of Chile and 
Peru, and in many other places have made collections 
where I could not go ashore The most remarkable 
occasion of this sort was jierhaps at Diamond Harbour, 
on the Hooghly River, near Calcutta, in December 
1927 Going up, wo waited some time, and agam 
gomg do wn (on the way to Rangoon) The latter delay 
was caused by a railway accident in Franco, which pre 
venteil the through mails from arriving in tune, so we 
hod to wait until they were brought out in a tender 
some tune in the night Thus the deplorable accident 
brought good fortune to an entomologist travelling in 
India — a curious example of the interdependence of 
things Diamond Harbour is not really a harbour but 
merely a station on the river where ships anchor to 
await favourable conditions, with the shore distant 
perhaps half a mile 

The insects which came on board at Diamond 
Harbour were of various orders, but I will now only 
enumerate the remarkable senes of Carabid® or 

S oimd beetles, and a few beetles of other families, all 
entiflod for me tluough the kindness of the Imperial 
Bureau of Entomology The Carabidw were deter 
mined by Mr H E Andrewos, the well known author 
ity on this group 

Cakabid,?: 

Oamiovlea cyanocephala Fb 
*Chmna tranquebartca Bon 
*Tachya tmpresnpennta Mots 
Tnchya untatrtatua Put? 

Apotomua hiratUua Bates 
*Oodea tueatermanm Laf 
*Ihplochetla impreasa Fb 
*Dtploehetla polxta Fb 
Liodavhua btrmanua Bates 
*Anoplogmt‘ua mtcrogonua Bates 
An(^logentua new species 

*Stetiolophxia amara^idua var qmnquepuatulatua 
Wied 

Andrewea has just published a long list of the Cara 
bidfB of Ceylon, which includes, of the above list, those 
marked by an asterisk Will some of the others pres 
ently reach there on ship board, and is it possible that 
some already noted in both lists were earned to one or 
the other place on ships T Three of the above genera 
are at present apparently absent from Ceylon 
Some other beetles represented at Diamond Harbour 
were 

Cicmdelidsa Ctctndela sexpunctata Fb 
Staphylinidffi Pcedenu fuaetpea Curtis , PhxlorUhua 
qutaqudutrttia var tnquxnatua Steph 
Mycetophagidee Litargtia vanua Grouv 
Donaoiidts Donacta deleaaertx Ou^r 
HaltioidcB Chartocnema conctnmpennta Baly 
Hispidffl fftapa armtffera 01 
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It 18 a remarkable fact that both the species of 
Staphybnidte cited also occur m Bntain, and Pcedenu 
fuaetpea also flew on to the ship when we were anchored 
off Sourabava, Java, on Mar 7 Who can doubt that 
these have been spread by shipping 1 

Wo have m recent years heard a great deal about the 
spread of insects by automobiles, but perhaps we have 
not always appreciated the importent part which must 
bo played by ships, now that the vessels are so large, 
and carry so many electno lights I surest that 
travellers, even if not entomologists, might frequently 
do a good service by collecting the insects coming on 
board , especially the beetles, which need only to be 
put in a small bottle of alcohol A more ambitious 
but interesting project would be to take out a small 
vessel with a bright light and determine just how far 
from the shore insects of different kinds can be 
attractwl T D A Cockkbell 

University of Coloiado, 

Boulder, Jan 29 


Fine Structure Absorption Fdges In Metals 
It is well known fiom tho evjieiiinenta of Lindh 
and others that when pure metals are examined, in 
general no fine structure edges (as distinguished from 
the secondary absorjitioii edges) are observed If, 
as 18 generally believ^ after Kossel, the fine structure 
edges originate m the removal of the electron from the 
K shell to the vaiioiis optical levels m the atom in 
question, it IS difficult to understand why these edges 
should be absent in them The non appearance of 
tho hno structure edges when metallic plates or 
metallic crystals (in the form of powdeis) are used 
as absorption screens can be explained on the 
hypothesis of tho existence of fi eo electrons m metals 
The primary absorption edge originates from the 
removal of an electron from one stationary orbit 
inside the atom to another optical orbit, both these 
orbits possessing dehnito energy value 

In metallic plates the outermost electron or 
electrons may be supposed to be free, and as such the 
optical levels of definite energy values, as are usually 
oLseived in tho vapours of these metals, can have 
no real existence The removal of an electron by 
tho absorption of radiation from the K shell to the 
jionphery of the atom simply sets the electron free 
fiom the atom, and imloss the former has sufficient 
encigy it will be confined to the metal itself The 
extra energy necessary to take the electron out of 
the metal clejiends on the nature of the material 
anil the crystal lattice, and is generally of the order 
of 4 6 volts Thus not only the fine structure according 
to Kossel will be absent m metals but also the most 
intense position of the white absorption will be 
confmed to a range (of about 4 6 volts) smaller than 
tho ionisation potential of the atom in question 

This statement is supported by the works of Fricke 
(aluminium and magnesium), Lmdh (potassium, 
titanium, vanadium, chromium, manganese, and iron), 
and Chamberlam(titanium, vanadium, and chromium) 
in metals Though we may not have fine structure 
edges of metal as predicted by Kossel, which should 
appear only m vapours of these elements one can 
surely expect secondary absoiption edges of these 
metals caused by the multiple absorption of the 
incident radiation by two or more electrons occupying 
different energy levels of the atom under consideration 
(see Ray, Natuee, Nov 17, 1928, p 771 , Lindsay 
and Voorheos, Phtl Mag , November 1 928) 

In vanadium metal, Lmdh has observed a secondary 
absorption edge with a separation of 8 7 volts from 
the primary Evidently this edge cannot be mcluded 
under the category of Kossel’s fine structure edge, 
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as the ionisation potential of vanadium is only 
6 6 volts A rough calculation shows that this edge 
originates from the double absorption of the radiation 
by the electrons in the and Af shells, the energy value 
of the latter being of the order of 8 9 volts 

The case of non metals and solids from this point 
of view will be discussed separately 

B B Rav 
P C Mahanti 

University College of Science, 

92 f^iper Circular Road, 

Calcutta Feb 7 

Origin of the Ultra-violet Beryllium Hydride 
Band Spectrum 

Thk berylhuin arc in a hydrogen atmosphere eiiuts 
two band systems — one in the green region at 4800 
6120 A , and the other one in the ultra violet from 
X3700 and extending as far as can be reached by 
quartz optics Very recently both band systems ha\ o 
been measured and analysed by W W Watson {Phys 
Rev, 32, 600, 1028), and independently of this, M 
Petor8on(Phys Ret ,31,1130, 1028) hasgivenashort 
aocoimt of the green system Both investigators 
state that this sjstein belongs to an electronic transi 
lion *P — of berj Ilium hydride, thus apparently 
corresponding to the long sot of well known band 
systems enutted bv hydndes of magnesium, calcium, 
zinc, cadmium, and mercury The idtra violet 
system was analysed by Watson only m the region 
X3700 2700 and thus permits no definite statements 
regarding the pure electronic transition n'=n' = 0, 
which falls below X2700 However, as pomted out by 
Watson, the investigation of the band n =>n* = 0 is 
necessary for infoniiation regarding the origin of the 
idtra violet system Watson hesitates between two 
alternatives the ultra violet system omitted by 
berylhum hydnde having a common final state with 
the p«en system ‘iS — >■ *6', or belonging to an lomsed 
BoH+ molecule, the transition being of the type 
'iS — *5 

More than a year ago I was engaged uponaumvesti 
gation of the band spectrum of ^ryllium oxide (Arfctv 
Jbr Mat eto.Bd 20 A, 1928), and m the course of work 
was led to study the spectrum of beryllium hydnde 
From this point of view I was interested in the 
two alternatives mentioned above The idtra violet 
system was photographed by a Hilger quartz speotro 
graph J?j which gives the spectrum completely 
resolved down to X2200 A large number of bands 
belonging to the final vibrational state n'««0 [0 — >-0, 
1 — >• 0, 2 — ► 0, 3 — ► 0, 4 — ^ 0], were measured 
and analysed The values of their final rotational 
term differences 2^F’ defimtely rule out the first 
alternative given by Watson Both 2^F' and 
2^^’* can be represented by the ordinary formula 
2CtF^\B] + »D] 

The values so obtained are here given 
2B',-14 46-0 31n', 2B'', = 21 7 - 0 62a' , 

(«“i, ) 

For the green system the values obtained from the 
measurements by Watson and myself are 

2B, = 20 9-0 66n , 2B', - 20 6 - 0-66n' 

The differences m the final states of both systems, 
though small, are very distinct The 0 lines (so — Rf) 
beet fit the formula 

»o = 3F41T r+ [ 1476 6a' - 14 9n'' - 0 42n'»] - 
[2221 9»' - 41 3a'»](a - J, J, ) 

The nuclear separation of the molecule as calculated 
from Bj' 18 r/ - 1 31 X 10 • cm 

From what is mentioned above I think no objeotians 
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can be raised to the statement that the known systems 
are emitted by two different molecules As the only 
possible ongm for the ultra violet bands there remains 
the lomsed BeH^ molecule This is also m eigreement 
with the fact that the bands are formeil by singlet 
senes, the transition being of the type *1, - 

Ernst Bfnotsson 

Physical Laboratory, 

University, I psala 


An Optical Method for Analysing Photographs of 
a-Ray Tracks 

Foclowinq a suggestion from Dr A v Hippel, of 
the University of Jena, I have tested the following 
optical method of analysing the right angle views of 
O ray forks The double camera for photographing 
a ray tracks is represented diagrammatically in Fig 1 

o o 



no 1 


These cameras take two views siniultaiioously on 
separate negatives In order to secure a full sized 
imago of tho o ray track in the plane ui which it 
occurred, it is only necessary to replace the developed 
negatives in the c smera and project them on the focal 
plane By adjusting and lotaling a thin translucent 
screen, a position is found whore no part of the com 
posite image appears double Tho screen is then in 
the proper plane This adjustment is verv sensitive, 
even slight displacements of tho screen from the 
correct position affecting some part of the image 
It 18 very easy to secure a permanent record of the 
projected image of the a ray track by replacing the 
screen by a photographic plate A photograph thus 
obtained is of course actual size and should correctly 
reproduce all angles of the track in the plane in which 
they occurred Fig 2 (o) shows a photograph of a 



(o) (W 

lio 2. 


model track which was secured as uutimed above, the 
plane of the model bein^ inolined at 30° to the hon 
zontal when the original negatives wfere made 
Fig 2 (6) 18 a direct photograph of the track itself token 
actual size in the ordinary way Within usual limits 
of error the two are identical 

L F CuRTisa 

Bureau of Standards, 

Washington, D C 

o 2 
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SoUr Diffraction Spectrum from a Single Strand 
of Cobweb 

The following account of an unusual observation 
of the solar spectrum seems worthy of record m the 
pages of Natdkb Recently, m brilliant sunshine, I 
was taking a country walk, and after walking north 
wards for a mile or so I turned towards the sun The 
dark shadow side of a hedge bemk was close in front, 
and at once I saw — through my spectacles clearly 
projected against the dark bank — a brilliant vertical 
strip of the solor spectrum NatursJly thinking this 
to be due either to scratches or dust on the glass, I 
took oft my spectacles and was surprised to see a 
single strand of cobweb stretched honrontally across 
one lens between the two frame attaehments, not 
touching the glass On replacing the speotacles and 
raising and lowering the nead through a range of 
about 70° or 80° it was easy to see the first and second 
orders of the diffraction spectrum, and part of the 
third The first order appeared, violet uppermost, 
when the head was raised, the sun being at an angle 
of about 20° or 30° above the line of direct vision 
As the head was gradually lowered the second order 
oonimenoeil os a hazy light overlapping the red end 
of the first order , then the second order blue and 
green shone out brilliant and pure , and, on further 
lowering the head, the unusual colours produced by 
the superposition of the yellow, orange, and red of the 
second order upon the violet and blue of the third, 
appeared with remarkable beauty 

So far, there is nothing new, for one has often seen 
diffraction spectra produced by scratches on a window 
pane, for example m a railway carriage , but the sue 
ceeding part of my observation is now to me A sudden 
brief period of dead stillness allowed the stretched 
cobweb to stop vibratmg in the breeze, and then 
appeared brightly and definitely (though somewhat 
out of focus, because, though myopic, my minimum 
distance of clear vision is 4 or 6 inches) the familiar 
lines of the solar spectrum, or rather the bright spaces 
between the lines The stnp of spectrum, which had 
appeared as a rectangle about ten tiroes as long as its 
breadth, with clean out edges, now appeared widened 
by irradiation at every bright space 

Bemg a speotroscopist of some experience I oould 
defimt^y reoogmse the ' pattern,’ especially in the 
bright yellow green and m the strongly marked 
portion of the blue , and, as the observation was 
several times carefully repeated whenever a dead 
calm interval occurred, there can be no doubt of its 
reality On moving the head shghtly from side to 
side I found that the cobweb was evidently finer and 
more polished m certain parts, and these parts gave a 
very bright spectrum with very marked alternations 
of light and efark Walteh Scott 

Crtuaford, Mansfield, 

Budlei^h Salterton, Devon 


PolUnatloii of Specie* of Primulm 
Dabwin (1802) showed that in some species 
Primula, which are dimorphic (heterostyled), a or 
between like forms was leas fertile than that between 
the two forms In other species the heteromorphic 
and homomorphic crosses are equally fertile 

Primula obcomoa is of the first type , a short styled 
plant orcMsed with another short styled plant or a 
long-styled wnth a long styled produces no seed, while 
long styled by short styled and the reciprocal is fully 

The following facte suggest that the physiology of 
the relationship of male gametophyte and style is the 
key to Uie situation 

■■ n of a long styled plant will not germmatc upon 


X 
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a long style of P obconusa Pollen of a short styled 
plant wiu germinate, but the pollen tubes will not 
p^etrate far into the stigmatio tissue of a short style 
Pollen of either short or long stvled plants will produce 
excellent tubes m the styles of opposite type Upon 
agar agar and 1 2 per cent cane sugar medium, pollen of 
long styled plants only germinates to the extent of 10 
jier cent, while pollen from short styled plants rer 
mmates to the extent of 75 per cent The succeetung 
growth of pollen tubes of the two types is in accord 
ance with the germination percentages 

In P sinenaia, in which the homomorphio and 
hoteromorphio crosses are equally fertile, the pollen 
tubes of Aort and long styled plants grow etjually 
well on both types of style In media there is no 
observable difference m the behaviour of the two 
types of pollen 

Similar work on other species is proceeding 

K W Sansomt 

John limes Horticultural Institution, 

Merton Park, London, S W 19 


The Electronic Charge e 
In a letter to Natubk of March 2, Dr R T Birge 
has (lointed out the difficulty of reconciling the 
experimental value of 137 2 of Ac/2ire* with Prof 
Eiidingtons theoretical value of 136 He oonoludes 
that It 18 highly improbable that any of the measure 
menls of the three physii al quantities involved could 
be so much m error 'J he only other possibility 
seems to be that the value of w we oaloulato for 
practically zero field is not the value that should bo 
inserted m obtammg the value of hejire* 

It is, of course, well known that m a raihal gravita 
tional field, the value of *• is less than the ordinary 
value Unfortunately, however, if we imagine that 
owing to the gravitational attraction of an electron 
we should use a smaller value of r m calculating 
hejire* it will only make the discrepancy between ex 
penment and theory worse T n any event, the mass of 

on electron is so small that its effect on the value of 
v would be completely negligible Is it possible that 
the intense oleotno field near the electron could have 
the reverse effect on the value of r, and thus bring 
the two values into a^Teement T This idea may appear 
rather fantastic, but is perhaps worth some oonsidera 
tion J H J Poole 

Trinity College, Dublm 


The British Museum (Natural History) 

Many biologists will be grateful for the two weighty 
leading articles in Natdbb of Mar 16 and 23, on the 
British Museum of Natural History and on the Museums 
of South Kensington This letter does not purpose 
to discuss the important questions therem raised nor 
the oonolusions drawn, but merely to dispel a possible 
confusion, which may arise m the nund of the reader 
of the earher article, between editorial opimon and 
the unanimous resolution of tho meeting of British 
zoologists 

At that meetmg, as the article m Natubb of Mar 
16 mdioates, it was shown clearly that it is the strong 
and unanimous desire of zoologists that the Rnti^ 
Museum of Natural History shall be mdependent of 
the British Museum of books and antiquities and on 
completely eijual footmg 

On the desirability or otherwise of ( 1 ) changing the 
Trustees, (2) coming under a government department, 
or (3) being ruled by a eotmcil of experts, zoolosioal 
opinion was shown not to be unammous On tnese 
pomts no resolution was passed. Qbo. P Biddbb. 

Cambridge, Mar 24 
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Co-operation in Science and Industry * 
By Prof J F Thobpb, C B E , F R S 


T he past ten years have witnessed a wonderful 
development of organised mduatry and organ 
ised science m Great Bntam, and although conditions 
are still rapidly changing it is nevertheless possible 
to look forward and m some measure to deterrame 
the position m which wo stand and the prospects 
for the future The War, although one of the 
greatest economic disasters the wond has yet ex 
penenced, gave without question a stimulus to 
discovery and production which no other event 
could have occasioned Especially was this the 
case m the ongmeermg and chemical industries, 
for the need of new appliances and methods, and 
the necessity for produomg m large quantities and 
in the shortest possible time, caused the keenest 
intellects to be brought to bear on the problems 
at hand, and led to the discovery of now and im 
portant processes many of which have now been 
mtrodue^ mto industry 
It 18 a prmciple conceded now oven by the 
enlightened leaders of labour that the universal 
demand for a higher standard of living necessitates 
a general increase m the national productive capa 
city, the term productive capacity ’ kemg used 
to mean the capacity to render available the 
potential wealth of the nation In a suitable form 
It 18 chiefly to the chemical and allied industries, 
mining, metallurgy, etc , that Groat Bntam turns, 
because it is their peculiar function, aided by the 
engineer, to make available its mineral, vegetable, 
aminal, and atmospheric wealth Provided chem 
ical and allied industnps are properly organised, 
they should be m a particularly strong position 
not only to increase the availabihty of wealth, but 
also to guide national policy m questions strongly 
afiecting material prosperity The age is at hand, 
if It IS not already here, m which the changmg 
majonties of governments will no longer be able 
to determine major pohcies as of war, flnancial and 
fiscal, except in directions approved by organised 
mduatry Control by those who hold the keys of 
national prosperity, that is, of organised industry, 
IS one of the alternatives to class control and is not 
only a desirable but also an emmently practicable 
ideal To achieve it soienoe and industry must 
organise so that they may become strong poutioally 
and financially 

Four kmds of co operation are essential to 
strength ( 1 ) internal oo-operation, ( 2 ) co opera 
tion with pure science, ( 3 ) co operation with Gov 
emment, ( 4 ) co operation with labour The last, 
that 18 00 operation with labour, is a human 
uestion rather than one of science or of policy 
ependent on soienoe and need not be further 
dtsoussed, espeoially smoe enlightened opuuon on 
the part of employers now realises that labour 
relations are as vital to prosperity as any other 
factor 

' From tii« pfMSdentUl addioM dsUveted at tba annoa) caaenl 
nMotlBg Q{ the ChemM Sodety on Mar tl 
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Internal Co operation 

Apart from more purely chemical or scientifio 
factors, there are two immediate advantages to be 
gained by the formation of biv combines, m the 
poolmg of capital and the pooTmg of engineering 
resources , the establishment of a balance m com- 
modities produced and in the method used for their 
production bemg dotormmed mamly by chemical 
and engmeoring conditions 

The standardisation of methods and the co- 
ordination of mterests as regards production and 
distnbution, the question of price and the preven- 
tion of over production are problems which mainly 
concern the business organisation of industry, and 
do not directly affect the relations between m 
diistry and science Yet their imjiortanee is mam 
fost, and in some instances, especially m connexion 
with the standanlisation of methoiis, the help of 
the chemist is essential The need for obtammg a 
balance in all those factors, a consummation which 
can only bo reached by a poolmg of like mterests, 
18 obvious 

Probably the best example of the common use 
of a chemical substance by a number of different 
manufacturers is that of hydrogen, which is at the 
present time used m vast quantities for the pro 
duction of (a) methyl alcohol, ( 6 ) luimd fuels from 
coal, (c) ammonia, to mention three of its most 
recent applications In pre War days it was used 
in large quantities, and still is so used, fur the 
hardening of fat Nevertheless, the three industrial 
operations mentioned also represent m a remark 
able degree examples of progress and develop- 
ment that have taken place within the last ten 
years 

At the present time we know nothmg of the 
reasons which determine the action of a catalyst, 
and although we have to hand a vast number of 
reactions which may be regarded as reasonable and 
bkely to occur should the right conditions be dis- 
covered, the search for a catalyst is always attended 
with difficulty and often ends in disappointment 
Prior to the ongmal German patent for the pro 
duotion of methyl alcohol from carbon monoxide 
and hydrogen, many attempts had been made to 
realise this very simple reaction even on the 
laboratory scale 

Other reactions readily suggest themselves, such 
as, for example, the formation of acetio acid from 
methane and carbon dioxide As a mectter of 
fact, this, and other reactions of a similar type, 
forms the subject of patent specifications, but 
whether they have been actually realised expen- 
mentally must remain an open question in the 
absence of deflmte evidenoe Our patent system 
unfortunately lends itself admirably to the pro 
duction of ‘ blocking ’ patents, and there is no 
Bubieot so suitable as OTganio chemistry as a 
memum for snoh patents 
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Co OPERATION WITH PCRE SCIENCE 

Tratntng — Chemical trade is at present in the 
midst of the most rapid expansion it has ever 
known and nowhere is the development more 
noticeable than on the research side This is as 
it should be, for the researchers are the scouts and 
it 18 essential that they should be far ahead of the 
army (the working process) It is necessary also 
that the scouts should operate on a broad front m 
order that no channel of advance should be over 
looked merely because it does not he m the ex 
pected direction The realisation of this principle 
by the greater manufacturers has led to a strong 
demand for iimversity framed men, and the number 
of research chemists in industry in Great Britam 
has been estimated at twenty times the number 
before the War , the demand is still mcroasiiig 
The universities have had and are having 
difficulty m supplymg this larger number of 
adequately train^ men, for they have to fulfil the 
majority if not all the demands made by chemical 
mdustry Manufacturers have come to realise that 
training should be essentially fundamental and that 
a wide knowledge of the principles of chemical 
science is a necessity The vexed question in what 
manner is this to be attained is being answered by 
the gradual adoption of at least a four years’ course, 
although the still more important one — ^that of the 
post graduate course — is not yet settled 

A long experience of university teachmg has 
shown me that it is exceedingly difficult to deter 
mme whether any particular individual is more 
fitted to succeed as a process chemist or whether 
he has that peculiar aptitude which will enable 
him to carry out effective work in the research 
laboratory Unfortunately, the positions are not 
mterohangeable A student who has showm apti 
tude for research may, if occasion demands, make 
an excellent process chemist , mdeed it often hap 
pens that he will have to elaborate a laboratory 
method so as to place it, with the help of the 
engineer, on the unit factory scale But it is very 
doubtful if the individual who has shown that he 
possesses no aptitude for research can be usefully 
employed m that connexion excepting under con 
trof The only manner in which the presence of 
the research aptitude can be discovered is by direct 
tnal, and therefore it is always desirable to subject 
a student to one year’s tramuig m research after 
graduation in order to discover if he possesses this 
charactenstic 

The term research traimng ’ must be interpreted 
m its widest sense to include tramuig in special 
branches of chemistry related to the industries as 
well as more general traming in the higher branches 
of chemical technolo^ 

InduMruU Eesearm tn Universities — At no far 
distant period in the past the great potentiality for 
research residing m our university laboratories, 
and m the personnel oontroUmg them, was not 
available for mdustnal purposes The reasons for 
this were many For example, industrial research 
was not regarded as of sufficiently ‘ pure ’ character 
to allow of its molusion m the academic cumoulum 
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There was considered to be something essentially 
different between ‘ applied ’ and ‘ pure ’ chemistry, 
and this was emphasised m the ’eighties by the 
formation of the Society of Chemical Industry as 
a distinct body from the Chemical Society The 
Americans knew better than this They have kept 
their chemists together as a homogeneous body, 
and the American Chemical Society with its mem 
bership of 17,000 represents m no uncertam manner 
the considered opinion of the whole body of chemists 
of that country 

The fault lay mainly with the universities of 
Great Britam, which w ere loath to mtroduce science 
other than ‘ pure ’ into their courses of instruction 
Hence there arose the multitude of techmoal schools 
which were originally mtended to supply the need 
for a vocational traimng without undue reference 
to the science upon which the trammg was based 
The establishment of new umversities m mdustnal 
centres, a period of reform ushered m by the break- 
ing up of the old Federated Victoria Umversity, 
soon produced a marked change, and research and 
mstruction m the fundamental pnnciples under- 
lying industrial science gradually passed into the 
hands most competent to deal with them 

Industrial research both of the fundamental kind 
as well as that which anses as the daily outcome 
of works practice should be and now is earned out 
for the most part by the firms themselves in their 
works laboratories But there are a number of 
problems, mainly of a ‘ long sighted ’ character, 
which are intimately related to mdustry The 
personnel on the scientific staffs of the universities 
of Great Britam are people who have throughout 
their lives specialised in some particular branch of 
research, and are therefore eminently fitted to solve 
problems m thoir special field This is now recog- 
nised by many leadmg firms who supply grants to 
enable post graduate research workers to mvesti- 
gate specific problems under the guidance of pro- 
fessors of chemistry and other directors of research 
laboratories, and m this connexion must bo men- 
tioned the far sighted TObcy of Imperial Chemical 
Industries, Ltd , which gives yearly substantial 
grants to research laboratones m order to enable 
them to obtain special types of apparatus and 
appliances which it w ould otherwise be difficult to 
procure 

Great advances m the development of scientific 
mdustry have been made m Great Britain smee 
the War, and every effort must be made to mam- 
tam and strengthen the causes which have led to 
this condition From the pomt of view of national 
prosMnty it is essential that active research centres 
should be mamtamed and still further developed 
m our universities, not only to supply the scientific 
abihty to foster and improve the mdustnes of 
our own generation, but also to pave the way 
by discoveries in science for future commercial 
prosperity 

Team Work — During the War very valuable 
work was accomplished by means of team work, 
by which is meant the solution of some problem 
by the united efforts of a team of workers under a 
directmg head There can be no question that thia 
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method of attack is usually most elective, especi 
ally m a works laboratory where some speoiiio prob 
lem may require rapid solution Its application to 
the university laboratory is subject to the difficulty 
that under team conditions the intellectual stimulus 
which attaches to the mdividual atteick on specific 
problems is sometimes lackmg, and it is m the 
highest degree desu-abJe that this stimulus should 
be developed and mamtamed Nevertheless, it is 
always possible so to divide a major problem as to 
make each section in itself a self contained research 
and thus to give each investigator what is essenti 
ally a defimte subject on which he can work in his 
own way and acoordmg to his own mentahty 

Co OPERATION WITH GOVERNMENT 

The Government of Great Britain has already 
discovered the two most valuable ways in which 
it CAn CO operate to the benefit of present and 
future chemical mdustry, namely, (a) by protecting 
young and struggling industries against competi 
tion from similar but established mdustrios abroad 
and agamst competition arising from deflated 
foreign currency, and (6) by promoting research m 
pure and applied chemistry by financial assistance 
Another way in which it has heliied the applica 
tion of science is by the provision of a free 
chemical advisory service in the interests of 
agriculture 

Hesmrrh Associations — There can be no ques 
tion that the value of co curative research in in 
ilustry has been established The Department of 
Scientific and Industrial Research has, therefore, 
rendered a valuable service to the industrial com 
munity and its initial policy has been fully justified 
Nevertheless, the time has arrived when the vary 
ing appeal which the necessity for scientific in 
V estigation makes to different mdustnos has made 
itself manifest, and the Department feels that any 


further support on general Imes would no longer 
be justified It proposes, therefore, to treat each 
case on its merits 

Research Studentships and Fellowships — The call 
for adequately tramed research workers m science, 
and especially in chemistry, is increasing It is 
therefore very disquieting to realise that the policy 
of the Department in connexion with the provision 
of maintenance grants for students in training 
appears to be changmg The outlook is senous, 
because it is quite impossible for the universities 
to provide funds for post graduate training m any 
way commensurate with the present day require- 
ments of industry, and as the average science 
student is usually drawn from a comparatively 

r r class, it 18 not likely that the necessary money 
an extended course will always bo obtamable 
from parental sources 

Every director of a research school has had to 
tell some promising student who wishes to undergo 
post graduate training and is, without question, 
likely to profit by bulIi training, that no funds are 
available to enable him to extend Ins course and 
that he must, therefore, seek any minor post that 
may he open to him The loss of such a man is a 
national loss, because his training is broken off at 
the stage where even one extra year would have 
enabled him to become a useful member of a re 
search organisation, whereas, in the circumstances, 
he has to take up some position, probably one 
involving merely niutino work, where the value of 
his early traimng will be lost and his imtiative 
and enthusiasm destroyed It is therefore to be 
hoped that the diminution in the number of 
research grants is merely a temporary oxpccLcnt 
and that it does not indicate a reversal of a 
policy which has proved so fruitful durmg the 
past twelve years and has shown itself to be an 
essential part of research development m Great 
Britam 


The Functions of the Human Skull * 
Bv Wilfred Trotter 


T he development of science involves the two 
processes of collecting facts and of elucidatmg 
their relations In the early dayscommonexperience 
so abounded with unrelat^ facts that an alert and 
contemplative mind was an adequate equipment 
for the man of science and could readily find 
material for generahsation Knowledge was like an 
unexploited gold field, in which the mere attentive 
wanderer might pick up nuggets of the metal So 
wore made the earhest discoveries m mathematics, 
astronomy, and physics When the surface of the 
field no longer yielded such finds, the digger with 
hia simple and homely outfit could still from easily 
accessible deposits gather with his own hand gold 
dust bv the ounce and pound This was the Golden 
Age o! science , it lasted somewhere about two 
hundred years, and was nobly marked near its 
begiilning by the “ Prmcipia ” and pear its end by 

* Lcctim delivered before the Anthropological Society ol Unlveralty 
College, London, on Jan 2S * 
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the “ Origin of Species ” It was the day of the 
individual digger, of simple apparatus and the still 
obvious predominance of the worker’s mental 
quahty over every accessory circumstance It was 
a time in which relatively simple efforts m the 
collection of facts might have great results Look 
ing back at it we discern as a characteristic object 
Wollaston with his laboratory on a tea tray, and 
as a charactoristio mcident Hans Christian Oersted 
noticing m 1819 the deflection of the magnetic 
needle by an electric current — an experiment it 
would not be very extravagant to call the most 
important event of the mnet^nth century , or as 
not less characteristic Joseph Fraunhofer in 1814 
observmg and thinking it worth while to map out 
the dark Imea m the solar spectrum — a dull looking 
task that was, however, ultimately to yield a 
ventable measuring rod for the universe and a 
most effective probe of even its stupendous depths 
At the present day what we may call the surface 
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depoeitH of truth seem almost everywhere to have 
been worked over, and ours la the time of the 
thousand vard shaft, the mile long galley, the 
battery of stamps, and the pennyweight yield to 
the ton The more collection of facts has become 
a difficult and elaborate enterprise, to which the 
sohtary worker is rarely equal In almost every 
branch of science complex equipments are necessary, 
the mere use of which may need years of training 
Even genius itself is no longer inspired by the 
fallmg apples and smuting kettles of the Golden 
Age , the powers of Emstein are called out by the 
quintessential zero of the Michelson Morley expen 
ment, or those of Bohr by the mcredible vacancies 
of the atom 

Smce the merely observational half of the 
scientific act has liecome so formidable, it is natural 
that the other half that comes of the speculative, 
contemplative, and relatmg turn of mind should as 
such have sunk somewhat in general esteem It is 
perhaps correct to say that, among scientific people, 
work of any general speculative kind is a bttle under 
suspicion unless it is closely associated with actual 
observation as well, and that anyone who tncs to 
correlate lar^e groups of f*wt8 is unlikely to be 
listened to with great attention unless he has been 
concerned at any rate to some extent m the collec 
tion of the facts themselves This attitude of the 
mind IS on the whole sound and practical, but it 
should perhaps be qualified by two small roserva 
tions In the first place, the j ustified predominance 
of observation may lead to a certain frigidity 
towards ideas as such, and even some risk of the 
automatic rejection of them 

In the second place, it must be remembered that 
there are still some few ‘ alluvial ’ deposits left un 
exhausted m the gold field of truth Hero the 
observational side of scientific work may seem 
when judged by modem standards primitive and 
‘ uneconomic,’ and yet it may be capable of yielding 
appreciable finds One such deposit is the great 
range of human behaviour, m which we all can be 
adequately skilled observers and need no more than 
the critically selective and relating turn of mmd 
Other such opportunities are apt to occur along the 
line where tw o fields of observation meet Medicine 
has many such lines of meeting with the sciences, 
and its contact with anthropology is one of the most 
obvious Medical men are interested in the same 
animal as are anthropologists and have to study it 
with some intensity 

When we study the boundary zone of two adjom 
ing departments of knowledge, we may expiect to 
find what instruction we are to get not so much m 
learning strictly ordered and diwumentod facts as 
in getting fresh points of view , we may hope that 
the well established and matter of course fact or 
principle from one side of the lino may prove new 
and illuminating when viewed from the other side 

In such a study, then, we shall do well not to be 
too exacting in proof or too systematic m method 
We must be willmg to accept new hght where we 
can find it, and to remember the old paradox that 
in science the primary duty of ideas is to be useful 
and mterestmg even more than to be ‘ true ’ 
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We must be ready to entertain ideas freely and 
famly, and no less ready to discard them wifhout 
regret, glad enough when we gain an unexpected 
ghnt from “ the blank face of famihar things ” It 
wdl be with very hmited pretensions, therefore, that 
certain considerations derived from surmcal ex 
penence will be set out here Nothing could be leas 
dogmatic than the spirit in which they are put 
forward or more submissive to the prmciple of 
the aphorism, “ Do not beheve new ideas , use 
them 

While the essential object of all biological know- 
ledge IS the elucidation of function, the work of the 
surgeon is actually engaged in the direct study of 
function in a very special degree He is concerned 
with the human body solely as a going concern and 
his umquo object is to keep it going In regard to 
the cramum, he has no dir^t interest m its size, its 
form, its types, its mdices , ho limits himself, with 
what for the anthropologist must seem a certain 
crudity, to the question what does it do ? In the 
bnefest possible terms, the cranium is to the 
surgeon the capsule and the skeleton of the bram 

Thb Capsule of the Brain 

It 18 not usual to regard the brain as among the 
encapsuled organs, but to do so brings out an 
interesting aspect of its functional relations with 
the skull If we consider encapsuled organs in 
general we at once see that the rigidity of the 
capsule IS an important character In regard to it, 
organs may be divided into throe groups In the 
first, which may be called the normal type and is 
represented by the kidney and spleen, the capsule 
18 fully extensible , m the second, represented by the 
testis, only very shghtly extensible, and m the 
thurd, represent^ by the bram and skull, it is 
absolutely rigid to all physiolomcal forces Such 
conditions have necessary and very important 
effects on the mechanics of the circulation in the 
vanous organs There is of course a primary need 
for the flow of blood through any tissue to be con- 
tmuous , this 18 effected m organs of the first group 
by the extensibility of the capsule permittmg 
pulsation and elastic recoil to occur In the case 
of the bram, however, a different mechanism is 
necessary The brain itself expands with each 
artenal pulse, but, as the skull is unyieldmg, room 
must be made at each pulsation by the expulsion of 
a corresponding volume of the low pressure mtra- 
cramal fluids This is why the veins leaving the 
skull and the cerebro spmal fluid m the sub- 
arachnoid space of the spmal cord show arterial 
pulsation 

The mechanism is adequate, but the margm by 
which it IS so 18 not very large After violent 
exertion, when the range of pulsation of the bram is 
at its widest, we are apt to be conscious of an un- 
pleasant thudding m the head, which shows that 
the brain can only just find room for its circulatory 
excursions Agam, if one has a slight headache it 
18 at once agmvat^ by exertion 

This curculatory peoulianty is fundamental m 
cerebral pathology uid makes it possible to say 
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that, apart from purely destructive processes, all 
cerebral symptoms are of circulatory on^ 

We vc^ bnefly mquire mto how uiis oomea 
about The low pressure outflow that must acoom 
pany each artenal pulsation is chiefly m t^e form 
of venous blood For it to occur the flow of blood 
m the veins must be quite free But the pressure 
in the vems is, very low, so that the least abnormal 
swelling of the brain or part of it causes collapse 
and obstruction of a greater or less venous territory 
Thereupon further swelhng from venous congestion 
occurs and the disturbance of function b^omes 
progressive 

Tlie brain is thus uniquely sensitive to any 
patholomoal change in its bulk When an organ 
like the mdney is bruised and swells, it matters very 
little how soon or if ever it gets back to its normal 
size When the brain has b^n bruised, it must got 
back to its normal size or its circulation will remain 
permanently disturbed A simple bruise of no 
ultimate importance to an organ with a yielding 
capsule, IS thus a relatively serious matter with 
the bram The great diflhoulty with which the brain 
recovers from even simple injuries that cause 
swelling IB one of the most important functional 
ronsequenoes of its rigid encapsulation by the 
skull * 


The Defensive Function of the Skull 


It 18 still a widespread opmion, even to some 
extent among medical men, that fracture of the 
skull IS the most important feature of head mjury, 
and that if the skull is not fractured not much barm 
can have been done There is no more complete 
delusion Fracture of the skull is usually an 
insigniflcant element m a heail injury, and nothing 
has done more to limit the knowledge of trustworthy 
principle than the traditional reverence for it 
A fracture means that the skull has been dis 
torted until the limit of its elasticity has been 
passed It is the distortion, and not the crack that 
may or may not ensue, that is important 
Now surgical experience m Great Britam shows 
that the skull is susceptible to considerable degrees 
of distortion by even only moderately severe 
external violence Because immediate and dram 
atic effects are not always produced, and because 
of the superstition about the sigmficance of fracture, 
it IB apt to be assumed that the average European 
cramum is on the whole very successful in pteserv 
ing the brain withm it from the effects of quite 
severe violence Smee the nature of what are 
called the mmor mjunes of the brain has been 
better understood, this faith m the beneficent 
fortitude of the skull has been considerably shaken 
We now know that the skull m its protective 
function 18 only moderately effective It is liable 
to bend under local violence and to permit of a 
localised bruismg of the brain beneath , it is also 
hable m appropriate circumstances, especially such 
as falls on the head, to a far more senous general 
distortion This general distortion causes the very 


• It li InteittUng to notice thet the teetle— the only other organ In 
the body that approadui the brain In the rigidity ot lt« oaixiile— ebowi 
the eaine eoacjipHliUl^to minor Injurtei Ai k waU known, K nay 
undergo oomplete atrophy after a ilmpla brutoe 
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interesting instantaneous and transient paralysis 
known as oonciission of the bram, and is aim apt to 
produce a widespread bruismg of the bram sub- 
stance that 18 of great practical importance It is 
important to note that all the evidence pomts to 
actual distortion of the skull being the immediate 
cause of most if not all mjunes of the bram 
There is no reason to suppose that mjury is com- 
monly if ever produced by the bram being thrown 
about inside an undistorted skull It is probably 
true to say m so many words, no distortion of 
skull, no injury of the brain * 

This liabihty to relatively easy distortion seems 
to be in some special degree a character of the 
modem European skull It appears to be fairly 
clear that in some races the resistivoness is de- 
cidedly higher For example, the negro, judged by 
purely chnical, that is functional considerations, is 
little hable to receive cerebral contusions from the 
moderate degrees of violence that an Englishman 
could not endure wnth impumty The willmgness 
of the negro to use his head as a battermg ram has 
often been desenbed, and it is said that an ex 

E enenced policeman will use his truncheon on the 
ead of a negro loss hopefully than he would use it 
on an English head 

We arrive then at the position that the modem 
European skull is demonstrably far from com- 
pletely effective m its protective function, and that 
this defect is not shar^ by all other races 
It will be noticed that we are not at all concerned 
so far with the anatomy of skulls It may or may 
not be possible to show a difference m the thickness 
or ngidity of European and negro skulls The test 
of function is far more delicate and trustworthy 
than that of structure, and it seems to show that a 
clear difference exists 

We have already seen that the bony capsule of 
the brain la a senous hmdrance to recovery from 
minor mjunes, so that the skull and bram mechamsm 
18 satisfactory only when the former is highly 
effective as a protective covering Once the pro 
tective function is impaired the physiological dis- 
advantages of the arrangement become fully 
manifest It seems clear, then, that the present 
functional relation of bram and skull — plainly 
disadvantageous as it is — must be the result of 
some strong evolutionary tendency or must be 
accounted for by some advantage that compen- 
sates for it 

In a very broad and general way, it does appear 
to be the fact that there has been an evolutionary 
tendency towards a reduction m the massiveness 
of the human cramum , there can be no doubt that 
the modern European cranium is m comparison 
with many of its predecessors remarkably hght and 
thm It is not improbable, therefore, that a tendency 
towards the lightening of the cramum is an inherent 
character of the race and progressive It is natural, 
therefore, to ask how far such a process could 
conceivably go The European skull bos already 
discarded a good deal of its protective rigidity , 
18 a rigid cramum a necessary structure ? 
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Thk Skblbtal Function of thk Skull 

Without oonsidenng any other matter but 
function, this question can be given a perfectly 
defimte answer However much more of its pro 
tective massiveness the skull may lose, it must 
always mamtam enough rigidity to preserve its 
form This is because it is a function of the skull, 
not the less important for bemg usually overlooked, 
to support the brain If we make in the treatment 
of mjury or disease a considerable hole m the skull, 
and after healing of the scalp is complete the intra 
cranial tension is normal, we find a tendency for 
the soft parts to sink mto the cramal opemng 
This depression is most marked when the subject 
IS standing and usually quite filled up when he is 
l«ng down With an opening 3 or 4 m across, the 
ilepression may perhaps reach a depth of as much 
as IJ in at its centre The larger the opening 
the greater the depression , and it is clear, there 
fore, that the exposed bram, when the intra cranial 
tension is at its lowest, cannot support the atnio 
spheric pressure and actually collapses under it 
In certain cases the subjects of openings in the skull 
suffer severely from the exaggerated movements of 
the brain that in them accompany changes of 
posture Such symptoms are always abohshed 
when the opening is closed by restoration of the 
skull 

In the cranium, in fact, the vertebrate has rc 
discovered tne principle of the external skeleton 
and exploited it m a remarkably interesting way 
that may be worth a moment s consideration 
What may be called the constructional problems 
of such an immense moss of neural tissue as the 
braui are very complex The obvious way of 
supporting a large moss of soft consistence would 
be the jirovision of a stiff stroma of ordmary 
connective tissue Such a solution is madmissible 
for very definite reasons In the first place, direct 
contact between mesoblastic and neural tissues is a 
physiological impossibility, so that every strand of 
the hypothetical connective tissue stroma would 
have to be clothed, as is every cerebral vessel, wuth 
a so calleil ‘ jienvoscular lymphatic ’ to its hmst 
ramifications At a moderate estimate this might 
double the bulk of the whole organ Again, the 
presence of an elaborate and alien fibrous network 
would immensely complicate the system of inter 
communication, which is the very essence of the 
brain as it is How neat a solution of the problem 
does the oxo skeleton provide With it, it is 
possible for the brain to be made up almost entirely 
of actual functional elements, and for the utmost 
complexity of communication to exist while the 
bulk of the whole organ is kept within bounds 


The Meaning of the Vulnerable Skull 
We have seen that the low strength of the 
Bmdem European skull is shown by actual expen 
ence to be pr^ucing serious effects in the way of a 
high susceptibihty to disabling injuries of the brain 
To discuss the meaning of iiiis remarkable and 
perhaps a little disturbing state of affau^ it is 
3101, VoL 123] 


[Apbil 6, 1929 


necessary to enter mto some rather general con- 
siderations 

There can be no doubt that m the growth side 
by side of the cranium and the bram, the latter is 
the predominant partner, and what it needs the 
former must on the whole provide If the skull had 
no other function whatever but to be the capsule 
and skeleton of the brain, the correspondence would 
be absolute and every least developmental variation 
of the bram would be accurately accommodated by 
the skull Now the skull or even the oramum does 
have other functions to fulfil than those concerned 
with the brain It is mvolved with the muscles of 
the tnink, with the apparatus of mastication, with 
the respiratory tract The provision for these 
accessory needs must, it seems reasonable to sup 
pose, have some influence however mmor on the 
growth of the cranium, and act as some restramt 
however minute on the control of it by the brain, 
and therefore on the freedom of variation of the 
latter When, therefore the skull is very massive 
and deeply mvolved with accessory functions, when 
it gives attachment to large neck muscles, when it is 
ridged and fortified for a neavy masticatory appar 
atus, the freedom of the brain to develop minor 
variations is perhaps less complete than when the 
cranium is stripped to the condition of a mere 
cerebral capsule 

Since it IS possible that free variability of the 
bram through a very small range is of value m 
fittmg man for a complex civihsation, it seems not a 
very extravagant supposition that the freeing of the 
skull from accessory functions has lieen a factor m 
human ov olution 

EyOLUTION OF THE BBAIN AND SkULL 

In considering the evolutionary process in general, 
then, we have to think not merely of a progressive 
expansion of the cranium to accommodate the 
increasing brain, but also of a growing independence 
of the cranium 

It seems obvious that the anterior end of the 
segmental animal was the inevitable site for the 
thief nucleus of a centrahsed nervous system The 
same region was equally inevitably annexed for the 
entry to the respiratory and the digestive tracts 
An interesting series of complications has ensued 
from this necessary crowding of function into one 
extremity It does not seem too fantastic to see 
two tendencies constantly at work and m conflict — 
the tendency on one hand to make use of the bram 
skeleton for functions connected with other systems, 
and on the other the struggle of the bram for 
autonomy and freedom from these burdens 
Wherever the former tendency has been defimtely 
the stronger, the progress of the bram has been 
arrested and the animal has found itself m an 
evolutionary bhnd alley The most strikmg illus 
tration of this process has been in connexion with 
apparatus of defence and attack Such apparatus 
has a natural and movitable localisation near the 
digestive inlet and at the antenor end of the animal 
Nature m her experiments with horns, antlers, 
fangs, and tusks has found the skull waitmg as a 
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convenient foundation for these useful but enslav 
mg structures The ancestors of man, with the 
steady avoidance of speciahsation to which he so 
largely owes his zoological position, kept their 
craniums free from such encumbrances 

It was, however, probably the begimung of the 
upright posture that was the decisive change in 
favour of the independent skull It has not, so far 
as I know, been much remarked upon that the up 
right posture changes the whole mechanics of 
attack and defence from that of the quadruped 
The head is withdrawn from the front of the ammal, 
and thus being no longer available as a foundation 
for offensive or defensive structures, the cranium is 
at last and finally safe from them Another and 
more famihar way m which the cranium was helped 
by the upright posture to free itself from accessory 
functions was in the limitation in the movements 
of the mandible that necessarily ensued With a 
poised instead of a slung skull, the mouth can no 
longer be openeil freely enough for the aggressive 
use of fangs Thereupon the cranium is no longer 
called upon to hnd attachment for the correspond 
ingly massive muscles 

When wo see an evolutionary tendency so strong 
as that seems to be which has stripped and lightened 
the cramum until it has reached the degree of 
fragility and simpbfication seen m the modem 


News 

Thk Postmaster General has written an excellent 
letter, dated Mar 27, to the Baird Television Develop 
ment Company Ho states that he has seen a demon 
stration of the Baird system and that he could 
recognise with sufficient clearness the features and 
movements of persons posed for the purjiose in the 
transmitting studio He is a little doubtful whether 
It IS at present praoticable to reproduce simultane 
ously more than two or three m^viduals, and they 
must bo staged m very close proximity to the trons 
nutting apparatus In his opimon the Baird system 
represents a noteworthy scientific aohievement 
Taking mto consideration the present hiuited scope 
of the objects which can be reproduced, he does not 
consider that it is at present practicable to mclude 
television in the broadcastmg programme m broad 
casting hours He is anxious, however, to give 
faoiUties so far as practicable without impairing the 
broadcasting service for continued and progressive 
experiments to be made with the Baird apparatus 
He consents to a station of the British Broadcasting 
Corporation being utilised for this purpose outside 
broadcasting hours The Company would probably 
have little difficulty m negotistmg satisfactory terms 
with the Corporation It is very desirable that expert 
mental demonstrations of television should be acoom 
pamed by the broadcastmg of speech Consequently, 
two wave lengths and two transmitters ore required 
It would be very difficult to provide a second trans 
nutter m a suitable locality which would not interfere 
seriously with important radio services m central 
London, until the new station of the BBC at 
Brookmans Park be opened next July In the mean 
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European, we are mebned to ask whether even yet 
its force 18 exhausted There are perhaps signs that 
even now the cranium is, so to say, mtolerant even 
of the bght burden of accessory function it still has 
to bear It is scarcely possible to be famihar with 
the lower jaw of the modern English without 
wondering whether the unexhausted tendency we 
have been considering is not at work to free the 
craiuum even of the temporal muscle It is clear 
that the molar region of the mandible is shnnking, 
and experience already suggests that 8 fully 
erupted molar teeth are nearer the actual normal 
than 12 Since the temporal muscle is especially 
concerned with the use of the molars, it is perhaps 
permissible to wonder whether it, rather than the 
jaw, 18 not the real object of evolutionary attack 

The tenuity of much of the foregoing speculation 
must be obvious The argument, however, makes 
no attempt to be rigorous, and is intended to be 
illustrative rather than demonstrative The object 
of it has been to find out whether the old fashioned 
method of general quahtativo survey might not in 
so favourable a situation as the frontier between 
two branches of knowleiige, present the familiar 
faits of one side of the line in a way that would 
have freshness and perhaps interest on the 
other 


1 Views 

time, the onginet'rs could jointlv discuss the best 
methods In ordei to get a telev ision service during 
broadcasting hours, wavelengths outside the bands 
now being used for sjieeoh broadcastmg must he used 
Unfortunately, these bands are iniii h congested It 
18 important, therefore, that the Company should 
press on with experiments on as low a band as possible 
Purchasers of receiving apparatus are warned that 
they buy them at their own nsk, as the system is not 
yet Huffioieiitly advanced to warrant giving it a 
pennanent place m the broadcasting programmes 

If IS interestmg to learn from a Daily Science Newe 
Bulletin, dated Feb 26, issued by Science Service, 
Washington, D C , of the paternal attitude adopted by 
the Federal Radio Commission towards the many 
applioants who are anxious to start television broad 
casting m the United States Fleven hconcos for tele 
vision broadcasting have already been granted, but in 
all cases precautions have been taken that such activity 
18 for a liimted period and is purely experimental The 
licences are onlj for six months The broadcasters 
have to give monthly reports of their activities and of 
the soientiflo work they are doing to advance the art 
The Commission apparently is not yet convinced that 
radiovision can render real service comparable, for 
example, with that of sound broadcastmg They are 
naturally anxious to prevent anyone broadcastmg 
radiovision with the mam purpose of selling radio 
vision receivers The Comnussion has allotted to 
radiovision, or, as they call it, ' visual broadcasting,’ 
which includes still pictures, ‘ radiomovies,’ and 
pictures of living actors, four bands of frequencies 
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The ftret two bands are between 2000 and 2200 kilo- 
oyoles (136 160 metres) and the other two bands are 
from 2760 2960 kilocycles A further band between 
2200 and 2300 kilocycles for radiovision may also be 
used in the future provided that it does not inter* 
fere with Canadian stations The present radiovision 
broadcastmg stations are situated in New York, New 
Jersey, Washmgton, East Pittsburgh and Spnngfield, 
Mass , Schenectady and Oakland in California Many 
apphcations ore still pendmg, and hearings will be held 
to detormme “ whether or not public interest, con- 
venience, or necessity would be fulfilled by grantmg 
their applications ’’ No television broadcastmg (that 
18 , by wire) will be allowed on any frequency m the 
broadcast band, except between 1 a m and 6am 
At a recent meeting of the Royal Statistical Society, 
Dr E C Snow, who read a paper on “ The Limits of 
Industrial Employment,” said that liefore the War 
the population of Bntain was increasing by about 

360.000 a year, but now the annual increase is not 
much more than half this figure In ten years time 
it IS estimated that the increase will not bo much 
more than 100,000 per annum Important changes 
have taken place in the age distribution of the popula 
tion In the decade before the War, 130,000 of the 
annual increase occurred in the age group 30 46 
(probably the most important penod of life os regartla 
the demand for goocls for consumption) anil only 

60.000 in the group above 00 At the present time 
the former group is increasing by only 30,000 per 
annum, while those over 60 are increasing by more 
than 100,000 per annum These changes, Dr bnow 
said, are of imjiortance m the study of the iinomploy 
meiit problem Modem industry requires a continu 
ously expanding market smeo many workers are 
engaged in manufacturing machinery and other 
capital goods which will help to increase future pro 
duction But if population does not increase oorre 
spondmgly, a state of over production will arise end 
this will react on the employment capacity of 
indiistnee which produce capital goods or their raw 
materials The effect on employment is cumulative, 
because those who manufacture capital goods are 
themselves consumers, and their demand as con 
sumers will be reduced The effect is the more sev ere 
in Bntam because this country is far more dependent 
upon industrial activity for employment than any 
other 

On April 6 occurs the centenary of the death of 
Niels Hennok Abel, the bnlhant young mathema 
tician who died at the early age of twenty six Bom 
at Fmdoh, Norway, on Aug 6, 1802, the son of a 
mmister, Abel was educated at the Cathedral school 
and Umversity of the capitcd, and from the age of 
sixteen gave evidence of stnkmg mathematical powers 
After the death of his father he was supported by the 
professors, and later by a pensicm from the govern 
ment He travelled into Qermany, Italy, Bwitzer 
land, and France, become mtimate with Crelle, but 
it IS said that his visit to Pans proved disappomtmg 
After hia return to Norway, however, Legendre, 
Poisson, and Lacroix wrote to the Kmg of Sweden on 
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' hiB behalf, but no notice was taken of the letter, and 
a few months later Abel died of consumption at 
Arendel ” The great pomt,” said De Morgan, “ to 
which Abel turned his attention was the theory of 
elliptic functions Legendre, who had devoted a 
large portion of his life to the development of these 
functions and the formation of tables by which to 
use them, found himself, when his toil was just finished, 
completely outdistanced by the young Norwegian of 
whom no one had ever heard ” The centenary of 
Abel’s birth was celebrated with great enthusiasm 
at Oslo in September 1902, when honorary degrees 
were conferred on many men of science, among whom 
were Kelvin, Rayleigh, Salmon, and Stokes, while in 
1908 a striking monument to him was erected close 
to the University building 

Thk differences of opinion which have arisen on the 
subject of the management of the New Forest have 
already been alluded to m Nature The Forestry 
Commiasion, on taking over the Crown Forests from 
the Woods and Forests branch, commenced certain 
sylvicultural operations in the Forest without reference 
to local opinion — operations winch were viewed with 
alarm by a certam section of the public The ideas 
of this section were powerfully voiced by the Now 
horest Association, winch represents, amongst others, 
the right and privilege holders (t e the commoners) 
in how far the New Forest Association can claim to 
voice the opinion of the general public is open to 
doubt It 18 this view of the question which Mr H H 
Haines, a well known botamst and formerly a member 
of the Indian Forest Service, considers in a small 
pamphlet which he has prepared and circulated to the 
members of the Society for the Promotion of Nature 
Reserves, follows of the Linnean and Royal Societies, 
and others Although wo are not m agreement with 
all Mr Haines's contentions, he presents the case for a 
correct management of the New Forest in a perfectly 
straightforward and fair manner If the absence of 
all efficient management which has persisted for many 
years is mamtaineil, the most beautiful parts of 
the Forest are doomed to disappear Professional 
opimon 18 at one on this matter Since Mr Haines 
can speak on the sound professional side, whilst being 
at the same time a botamst and a Nature lover, lus 
small brochure, wluch unfortunately bears no title, 
should be read by all lovers of the Now Forest 

In the Final Report of the Committee on Industry 
and Trade, which has recently been issued (Crad 
3282 London HM Stationery Office, 1929 6« ed 

net), considerable stress is laid upon the benefits 
which would ewerue to industry m Great Bntam from 
the greater recognition of the value of scientific 
research In certain other countnes, notably Ger 
many and the Umted States, a very great amount of 
research is earned out by vanous industrial ossooia 
tions, corporations, emd combines, and even by large 
individual concerns, though in Bntain the importance 
of scientific research is imperfectly realised by the 
leaders of industry In the opimon of the Committee, 
a change in this attitude would open up prospects to 
Bntish industry which at present are beyond the 
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range of possibiUty It ig true that certain, large the more powerful Marconi Type ADS eeta These 
works in Britain carry out much research work, but sets are also adaptable for telegraphy or telephonj, 
for the most part this consists of mere routme testing, enablmg the pilots to keep in touch with Italian and 
or what has been called ‘ tactical ’ as distinguished British Air Mmistry wireless stations imtil arrival 
from ‘strategical ’ research, that is, the improve at Alexandria In addition. Imperial Airways, Ltd , 
rnent of results obtained from a given process or the which is oonductmg the London Karachi service, has 
investigation of fundamental laws The latter has to stationed a depot ship in the (Iroek Arclupelago This 
be undertaken by the State or by CO operative research has been fitted with a Marconi valve transmitter of 
associations which represent a jomt effort of the m J kilowatt power (Tyiie U) and suitable receiving 
dustnes themselves and the Department of Scientific equipment (Marconi T>pe RG19 Reieivor), and will 
and Industrial Research The Committee suggests bo capable of commuiuoatmg with Malta, Alexandria, 
that the most hopeful direction of future development and other stations concerned with the service At 
18 to define more and more oleswly the hne of demaroa Alexandria a change is mode to aeroplanes again for 
tion between the kind of research which is the speeicd the final section of the route, tlirough Basrah and 
function of the State, namely, that concerned with over the Persian Gulf to Karachi Part of this section 
fundamental scientific problems and their application has been in operation for some time, employing De 
to industry as a whole or to great groups of mdustnos, HaviIIand aircraft fitted with Marcoiu AD6 apparatus 
and that which is the proper function of industrial and communicating with RAF stations and a J 
undertakings either smgly or in co operation kilowatt station at Rutbah VV ells During the flight 

from Basrah to Karaolu, the maclunos will be in 
The Committee finds moat cause for disquietu.le m Marconi stations in Persia, at Chabar 

the relations between the researcli associations and ^bbos Iho terminal wireless station at 

the industries themselves, since the response to the Karachi is one of the most powerful aerodrome sta 
propagandist efforts of these associations is frequently installed at anv air port, consisting of a 6 kilo 

most disheartening, oven when full allowance IS mode Marconi transmitter with direi tion finder 

foi difficulties such as trade depression and the receivuig apparatus Many features of the Marconi 
expense of installmg new plant and processes It apparatus for tlus service have been speciallv designed 
recommends that every important trmle association ^be conditions existing on this new route 

Hliould take into oonsi<ieration the exiflting means of 

disseminating technical and scientific information and, ■A-T the meeting of the Illuminating Kngmoenng 
where these are inadequate, should take steps to booiety on Mar 19 a paper on architectural lightmg 
establish suitable machinery for the purpose The was read by Mr Waldo Maitland The author defined 
research associations on their part should engage m a term as implying that tho lighting becomes an 

campaign of jiublicity and explanation m order to essential part of the architectural scheme, and in 
popularise their results There should be some re some cases the major element Amongst the devices 
spoiiaible;8Uitably qualified officer on the staff of each adopted, luminous panels in the ceiling and walls, 
firm, whose duty it would be to follow the progress of lighted columns and lintels, and comice lighting were 
eoientifio research as summarised m the bulletins mentioned, butm the examples shown by Mr Maitland, 
received It is also essential that at least an adequate wluch mcluded a number of original lighting schemes 
proportion of the responsible heads of industry should adopted m Pens, many other novel methods were 
have the scientific habit of mind, though it is not illustrated This mode of lighting lias been adopted 
necesaary that they should themselves bo trained present mainly m the cose of large sterea, reataur 
rosoMchers “ Before British industries, taken aa a “its- places of entertainment . but it has evident 
whole, can hope to reap from sciantiflc research the possibilities in modern buildings of architectural dis 
full advantage which it appears to yield to some of tinction Naturally these methods, which involve 
their most formidable trade rivals, nothing less than a *'^0 reflection of bght from clifFusing surfaces (con 
revolution is needed in their general outlook on science lighting) or its tranamiasion through more or 

and in the case of some mdustnee at least, this change I®** dense translucent glass, may require a higher con 
of attitude is bound to be slow and difficult, in view of sumption of energy than do conventional methods 
our deeply rooted mdustnal traditions ’’ B"* “ sacrifice in efficiency imght be 

tolerated m order to obtain the desired picturesque 
The wireless orgamsation for the air mail service effect Ckimplete succeas, however, can only be ob> 
to India, which opened on Mar 30, is such that the tained when the co operation of the lightmg expert 
aircraft engaged will be m touch with aerodrome and the architect can be secured in the early stages of 
ground stations throughout the 4700 air miles of the the design of the building At the conclusion of the 
journey On the London to Basle section, the present meeting a senes of demonstrations were given m the 
wireless orgamsation for eontmental aviation will be architectural lighting room of the E L M A Lightmg 
employed The aircraft are fitted with Marcom sets Service Bureau, various pleasing combinations of 
of 160 watts power (Type AD6), adapted for com hghting from artificial skylights, oormces, luinmous 
raiinioation over distances of 200 to 300 miles either bmids enoirolmg the room, and luminous lintels 6uid 
by telephony or telegraphy From Basle the mght doorways being shown The underlymg idea is based 
tram to Genoa makes the connexion with the eeoond on the reoogmtion that whereae the buildings of the 
section of the an route, from Genoa to Alexandna, past were desimed solely with a view to appearance 
operated by three ‘ Galcutta ’ Aying boats fitted with by dayhght, ^pearance by artificial light u now 
No 3101, VoL 123] 
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frequently of equal importcince This consideration 
may matenally mduence the architecture of the future 
Althocoh little 18 now heard of Tutankhamen m 
the daily Press, the tomb continues to provide from 
ita store a wealth of objects both of intrinsic beauty 
and of interest to the student of Egyptian culture In 
the Txmea of Mar 30 is given a long hat of articles 
from it which have recently been added to the Cairo 
Museum Some of these are umqu© and many of 
unusual type Among these is the only existing 
example of the well known sickle swonl known as 
‘ Khepeth ’ with which the King slew his enemies A 
model sickle of wood inlaid with gold m the shape of 
the jaw bone of an ass has rod, blue, and purple glass 
m place of the more usual seriated edge of flint 
Especially mterestmg are head rests of an entirely new 
form One is of blue faience with gold and poly 
chrome glass, another of light blue glass, and a third 
IS made like a three legged stool with logs ending m 
goose feet and with a grotesque figure of the god Bes 
with Its tongjue out on top Boomerangs include some 
apparently of the returning Australian type and unlike 
the Egyptian thi owing stick type Another object 
which 18 unique is the King's game board It is made 
of polished ebony marked off into 30 squares, of which 
some are marked with hieroglyphs The pawns are 
of faience, and in a drawer in the board were two 
ivory knuckle bones and due in the form of sticks, 
black on the one side and white on the other Mima 
ture boards of the same kind were also found Of 
special interest to technologists were a wicker basket 
covered with linen on which were a design m yellow, 
blue, red, and wlute beads, and a pattern of beads 
representmg captives on top, and a bow fire drill with 
wluch was a piece of wood boreil with twelve holes 
and marked with charring, which had apparently 
been used with the drill for producing fire 

A NOTABLE extension of the Manchester Museum 
18 recordeil m the Report for the year 1927-28 The 
Haworth Extension Building, which now becomes the 
centre and mam entrance of the Museum as a whole, 
waa erected at a cost of approximately £29,000, and 
£6000 has been spent upon cases and fittings The 
Haworth benefaction, a handsome gift, to which the 
extension was due, provides a further £1100 for 
additional cases, and a sum of £16,000 as a pennanent 
endowment lomially ojjened by Mrs Jesse Haworth 
on Nov 28, 1927, the building has been devoted to 
the exhibition of ethnological oolleotions m a senes 
of alcoves, which serve to emphasise the geograplucal 
and racial human groups, while room has also been 
found for comparative senes of weapons and utensils 
Of the six floors of the building, the top and the base 
ment, more than a third of the available area, have 
been allotted to work rooms and the storage of study 
collections— a welcome indication that the needs of 
the student as well as of the ordinary museum visitor 
are being kept well in view The removal of the 
ethnographical oolleotions has permitted an expansion 
of the natural history collections, and the rearrange 
ments thus made necessary are now m progress It is 
an excellent sign of the place taken by the Museum 
in the education of the city that the Education 
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Authority has delegated five teachers to conduct 
school classes m the galleries, to the extent of a 
hundred classes weekly, and the rearrangement of the 
oolleotions will now enable these teachers to be provided 
with gpeoial rooms for their class work 

The generally admitted superiority of Amenoem 
monthly journalism is ohallenged by a new monthly, 
entitled The Realist, the first number of which was 
published by Messrs Macmillan and Co , Ltd , at the 
end of March 1 his j ournal is to be devoted to science, 
industry, art, and etonomics, and the general editor is 
Major Archibald Church An editorial board has 
been appointed, on which the interests of science are 
represented by such names as Prof F G Donnan, 
Sir Richard Gregory, Mr J B 8 Haldane, and Prof 
Julian Huxley The new magazine stands for 
soientifio humanism, and we are mvited editorially 
to tost its scope by on examination of the subjects 
and writers of the ai tides jiublished in this first issue 
Literature is repiesented by Arnold Bennett, who 
writes on the progress of the novel, and by Aldous 
Huxley, who writes on Pascal Among the subjects of 
articles of scientific interest are “ Rejuyenation ” by 
Norman Hairo, “ Science and the Farmer ” by Sir 
Uaiucl Hall, ‘Scientific Hunianism ’ by Dr Charles 
Singer , and other articles deal with architooturo, music, 
and the moyies ’ The Realist is excellently printed 
and produced, and if the lugh standard sot by the 
first number is maintained the journal will soon secure 
wide recognition 

The non magnetic j acht Carnegie arnv ed at 
Papeete, Taluti, on Mar 13 Conditions throughout 
the passage from Callao, Peru, wore excellent On 
keb 16 the soundings obtained showed depths from 
2700 metres to 6400 metres and back to 4100 metres 
oyer a distance of 60 miles , the ocean deep thus 
reyealed was named ‘ Bauer Deep ’ Two uncharted 
submarme ridges were also discovered and rapid 
slopes off Tatakutu and Amonu Islands were deter- 
mined On Mar 8 five hours were spent ashore on 
Amanii Island The bottle sample obtained at 
2100 metres on Mar 10 (latitude 17° 6 south, longi- 
tude 141° 9 west) contained a few fragments of black 
lava with no trace of ooze, indicating recent volcanic 
origin The work done on this passage moluded 
63 determinations of magnetic declination and 17 of 
magnetic intensity and inclination , 17 ocean stations^ 
at 15 of which bottom samples were obtained , 
206 soundings , 36 pilot balloon flights, one of which 
was followed to a height of more than 6 miles , 
8 determinations of evaporation , 4 senes of atmo 
sphenc electnc observations by eye readings, each 
throughout 24 hours , and 23 complete 24 hour 
photographic electrograms of potential gradient The 
vessel left Papeete on Mar 20 for Apia, Western 
Samoa , she will also make a short stop at Pago Pago, 
Amencan Samoa 

His Royal Highness the Prmoe of Wales has con- 
sented to become patron of the Society for the Pre- 
servation of the Fauna of the Empire, which was 
founded in 1903 by a group of ammal lover* with the 
object of awakenmg public interest m the great 
heritage of wild life exisUng all over the British 
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Empire It has a very energetic president in the 
Ekirl of Onslow, and has helped in the formation of 
the many sanctuaries and national parka which are 
now to be found throughout the Empire There is, 
however, much more work to be done m this direction, 
and the Society neeils further support m order that 
it may continue to carry out its objects efficiently 
The Society’s secretary is Col J Stevenson Hanulton, 
well known for his work in the formation of the 
Kruger National Park recently opened in South Africa 
I urther information about the Society tan be obtained 
from the seoretsiry, S P F E , o/o Zoological Society , 
Regent’s Park, London 

His Royal Highness the Prince of Wales has con 
sented to become an honorary member of the Linneiui 
Society of London 

We much regret to announce the deaths of the 
Right Hon Lord Avebury, on Mar 26 at the ago of 
seventy years, and of Lord Montagu of Beaulieu, 
K C T E , C 8 I , on Mar 30 at the age of sixty two 
years Lord Avebury was a trustee and also the 
honorary treasurer of the British boienoe (luild, and 
Lord Montagu was president of the («uild m 1920-22 

Am Mt ATlONS are mvited for the following appoint 
inents, on or before the dates mentioiieil — A govern 
ment chemist in Iiji — The Private Secretary (Appoint 
ments). Colonial Office, 2 Richmond Terrace, White 
hall, h \V 1 (April 10) A lecturer iii metallurgy at 
the Technical College, Bradford — The Principal 
Technical College, Bradford (April 12) An assistant 


lecturer m preparing, combing, and spinmng and 
yarn manufacture at the Bradford Techmeal College 
— The Prmcipal, Technical College, Bradford (April 

12) An estabhshed analytical chemist. Class II , 
m the Royal Naval Cordite Factory, Holton Heath, 
of the Scientific Research and Expenmental Depart 
ment of the Admiralty — The Secretary to the 
Admiralty (C E Branch), Wlutohall, S W 1 (April 

13) A fellowship in the department of Coal Das 
and Fuel Industries of the Umversity of Leeds 
for post graduate research in gai chemistry — The 
Cleik to the Senate, The University, Leeds (April 19) 
A semor chemist under the Northern Coke Research 
Committee, Armstrong College — Prof H V A 
Briscoe, Armstrong College Newi astle upon Tyne 
(April 22) A director of the Dental Prosthetic 
Laboratory, Ouy’s Hosjiital Dental School — The Dean, 
(j'uv’s Hospital Dental School, London Bridge, S E 1 
(April 30) A professor of imperial economic relatuins, 
tenable at the London S< bool of F< onomics — The 
Acaiionuc Registrar, I niversitv of London, South 
Kensington, S W 7 (Ajiril 30) A head of the 
Navigation Department of the LCC School of 
Engineering and Navigation, Poplor — Tho Education 
Officer (T la), Comity Hall, Westminster Bridge, 
SKI (May 13) A government analyst, Cyprus — 
The Private Seiiotarv (Appointments) f olomal 
Office, 2 Hichmond Terrace V\ hitehall S W 1 An 
assistant editor of Scien(x Abutracts—Tho Secretary 
Institution of Ilectrical Fngmoors, Savoy Place, 
W r 2 


Our Astronomical Column 

Studies or Proper Motion — Prot J romaaSols, used A Throen’a results for this lovoliition, but 
of Fabra Observatory, Baroeiona, contributes an fmdiiig that he did not use the latest values for the 
oiticle oil this subject to fScietUia for March It planetary musses Prof Kamiensky has rtpeated the 
begms with a historical reyiew of the subject, and work with tho greatest care, carrving tho woik to 
goes on to describe the modern methods of picking units of 0 OOU Tlie differences from Ihruen, after 
out stars with sensible motions by moans of tho allowance has been made for the different masses 
stereooomparator This is essentially a stereoscope employed, are very small But it was iiei essary to 
m wluoh plates taken at an interval of a few years are repeat the work to obtain the degiee of ocouracy 
viewed simultaneously by the two eyes Prof Sola has neoessary to link together all the appantioiis of the 
deyised an improyod form m which the plates can be comet m a rigorous manner 
rotated so that the displacement due to proper 
motion of the two images of any star is parallel to tho 
lino joining the eyes Ho states that an interval of 
20 days between the exposures suffices to give a 
sensible displacementin the cose of 6 1 Cygni, the motion 
of which IS 0 2' per annum The focal length of the 
camera employed is only 80 cm He makes a com 
lanson with the ‘ blink ’ micrometer, but considers 
U9 instrument superior Work of this kind is very 
useful for detecting faint stars with appreciable 
proper motion 

Wolf’s Periodic Comhw — Prof M Kamiensky, 

Director of Warsaw Observatory, has been enga^ 
for many years m a detailed study of the perturba 
tions of this comet from the date of its discovery in 
1884 to the present time At the aphelion passage 
between 1918 and 1925, it approached very closely to 
Jupiter and suffered large perturbations that in 
creased its penhehon distance from the sun by nearly 
a umt These enormous perturbations were so 
accurately computed that the comet was found close 
to the predicted position 

Acta AetronomvM for January 1929 contains a 
careful recomputation by Prof Kamiensky of the per^ 
turbations ^tween 1801 and 1808 He had previously 
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Clustprs of I MIVKRSES — It has been long known 
that there is a iich nebulous legion in V irgo and t'oina 
Berenices, close to the north polo of the galaxy 1 he 
nebulsB in this region are of the tvpe which Dr 
Hubble’s researches markeil out os exteinal galaxies, 
so that we have oyidence that these objects are not 
scattered uniformly but are aggregated more densely 
in some directions than in others In Harvard 
Btdlelin, No 804, Prof Harlow bhaplcy and Miss 
A Amos show that, in addition to the mam assem 
blage, the distance of which is given as about 
10 million light years, there are three other hdjacont 
‘clouds of galaxies’ these are famter and smaller, 
so are probably much more remote The correlation 
between magnitude and angular diameter indicates 
the relation m = 2416-5 log d, where m is the 
^parent magnitude and d tho diameter in seconds 
This equation would indicate the perfect transparency 
of space the departure from it is so small that it is 
estimated that the loss of light through absorption in 
spaoo does not exceed one fifth of a magmtude m a 
hundred million light years This of course is not 
true m the special regions in our galaxy where there 
IS strong evidenoe of local absorption by dark matter , 
as, for example, m the ‘ Coal Socks ’ 
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Retearch Items 


WiroHCRAFT IN SouTHBBN INDIA — In Man, for 
March, Mr F J Richards publishes photoni^hs of 
houses in Arantdngi, Tanjore, which have been de 
mohshed by their owners in their fear of ‘ black magic ’ 
On the occasion of a visit to the village in 1900 he 
found the Brahmins in a panic, stripping the thatch 
from the roofs of their houses and removing their be 
longings into the street On the previous night no leas 
than seven houses had been set on fire by supernatural 
agency, and the whole Brahmm quarter had been 
pelted with stones thrown by invisible hands Stone 
throwing continued in broad daylight, and when 
another fire broke out the householder brought to the 
author a rag ball a little bigger than a tennis ball 
which had been found under the oaves Tow and 
rag had been rolled tightly together It was damp 
and was said to smell of phosphorous, though tlus was 
not perceptible In the centre was a small fruit stone 
— held by tlie villagers to bo conclusive evidence of 
sorcery The kitchens were desecrated with blobs of 
boiled nco, coloured vellow or magenta, and mixed 
with clippings of human liair and nail parings These 
were found secreted in and about the cooking places 
This defilement of places of which the ceremonial 
cleanliness is of the utmost importance, was especiall} 
to bo noteil The Brahmin quarter was the residence 
of the most intelligent and prosperous section of the 
village It was suggested that blackmail was the 
origin of the visitation Some professed expert m 
sorcery hail demanded a contnbution from each house 
hold and hail been refused I’lus was his retaliation 

A PiLK Dwelling at Brentford — In i.ntxqmty 
for March, Dr R E M VV heeler dostiribos some in 
vestigations recently earned out on the foreshore and 
m the bed of the Thames at Brentford In 1928 ^public 
attention was attraited by the frequency with which 
bronze weapons and implements were found m the 
neighbourhood, and especially near the meadow “Old 
England ’’ just above the junction of the Thames and 
the Brent, paitioiilarly through the collections made 
by Mr G F I Lawrence Mr O G S Oawford has 
suggested that this may be the site of one of a number 
of settlements of lake dwelling peoples from Switzer 
land of the late Hsllstadt Iron Age A fund was 
raised for excavation through the Daily Express The 
result was the discovery of a Romano British pile 
dwelling — the first of the period recorded in the 
British Isles As the excavations were below tide 
level they were earned out under great difficulty and 
only part of the site was uncover^ This, however, 
was sufficient to indicate the existence of a rectangular 
dwelling Kies were found in position with part of the 
floor of the hut The first indication of the date of the 
structure was a complete Roman pot found above this 
floor The structure of the floor was os follows A 
pile was driven more than three foot into the gravel — 
now much more it is impossible to say , a horizontal 
beam was laid on the pile on the level of the mavel , 
then a layer of green clay was laid on the ^avel to the 
height of the beam — 0 7 inches Upon this was laid a 
longitudinal layer of wattle Upon this was a second 
horizontal timber and then a further layer of clay A 
double layer of wattle formed the final floor, nearly 2 
feet above the gravel The timbers were unequal^ 
A Roman roofing tile beneath the wattle floor in the 
upper layer indicated the period Roman pottery and 
roofing tiles were found around the hut In the sur 
face 01 the gravel, fragments of coarse pottery were 
found which can with confidence be assigned to the 
half millenmum 1000-600 b c , known in Central 
Europe as ‘ Hallstadt ’ 
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Photosynthesis in the Sea — The Annual Report 
for 1927-28, drawn up by the executive to the council 
of the Scottish Marme Biological Association, shows a 
satisfactory financial situation, the greater part of the 
expenses of the marine research being defrayed by the 
Development Fund of H M Treasury, together wnth an 
amoimt contributed from local sources Miss S 
Marshall auid Mr A P Orr having been granted leave 
of absence in order to join the Great Barrier Reef 
Expedition, temporary appointments have been made 
to fill their jilaoes Before leaving, their researches on 
photosynthesis in the sea had been continued, inolud 
mg further experiments on diatom cultures enclosed m 
glass bottles suspended at different depths in the sea, 
the oxygen produced being measured From tlie re 
suits it was concluded that the light intensity at w hich 
photosynthesis just balances respiration in these in 
shore waters is never deeper than 20 30 metres even m 
summer As the surface is approached the increasing 
light enables more photosynthesis to take place, but 
this increase only goes up to a certain depth, above 
which tho light IS too strong Durmg the spring 
maximimi the diatoms are so numerous that they shut 
off a considerable amount of light and the compensa 
turn point rises Different species behave m different 
wavs The members of tho genus Chteloceros, summer 
forms m these regions, were found to be more sensitive 
to sunshine than those of Coscinodiscus, which are 
chiefly spang forms, both m cultures and natuially in 
tho 808 Two papers have been published bv those 
authors m the Journal of the Marine Biological Assocta 
/ton m 1927 and 1928, ‘ The Relation of the Plankton 
to some f'hemica! and Physical Factors m the Clyde 
bea Area’’ and ‘ Ihe Photosynthesis of Diatom- 
Cultures m the bea ’’ 

Decapoda of the Smoui Expepition — Dr J G 
De Man has oontinueil his studies of the noh material 
of the iStfiojaexpedition, his latest report dealing with 
the Thalassmidie and Calhanassidm {Siboga Exp^itie 
Monog 39 aO, Leyden, December 1928) This report, 
which amounts to a partial monograph of the group, 
gams particular value from the list of species known 
in each genus and the tables for their identification 
Tho Stboga material includes 10 species of Upogebta, 
of which 6 are new and 16 of CaUianaasa, of which 12 
are new Tlus large proportion of new species shows 
how little these burrowing forms are known Dr 
De Man illustrates this point by saying that, out of 
70 species of CaUianaasa described, 46 have not been 
seen since their description No one to this day knows 
the manner of life of Jaxea noctuma, which has been 
known since 1818 Its larva is commonly met with 
on the coasts of Britain, but the adult has been taken 
only twice There is one oimssion from this report 
which 18 difficult to understand — Naushonui cran 
gonoidcs In one of his earlier reports, Dr Do Man 
includes it among the Crangomdse, but he does not 
mention it here at all There is no doubt whatever 
that It IB not a crangonid but a thalassmid, and it is 
almost certain that it is closely related to Jaxea The 
author does not enter into the question of the phylo 
geny and systematic position of these remarkable and 
probably very ancient Decapoda , but his extra 
ordmanly detailed descnption of the species will be 
valuable material wnth which to build The last word 
has certiunly not been siud as to the position of the 
Tbalassimdea among the decapods or their relation 
to one another 

A Japanese OuoooBiKTB — Mr Hironon Yosbi- 
zawa gives an interesting and detailed description of 
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the freshwater oligoohete Siylana laoualru which le 
very common in the ^nd of the Biological Laboratory, 
TOhoku Imperial Umveraity (“ Otx the Aquatic 
OLgochete Stylana lacuatna L " Sctence Heporta of 
the Tdhoku Imperud VntveraUy, 4th ^nea (Biology), 
Sendai, Japan, vol 3. No 4, Faec 1, 1028) The 
worm is remarkable m having an elongate pro 
stomium It was cultured m the laboratory, the 
cultured specimens being used for the present work 
These all attained sexual maturity m early autumn, 
September and October being the natural time for 
the sexual form in the pond The food consists of 
diatoms, other algte and vegetable debris One of 
Its enenrues is Hydra, which swallows the worm, 
helping it down with its tentacles (bo<l> length of 
the worm 8 11 mm ) This reminds one of Prot^ydra, 
which can swallow oligocliBetes much longer than 
itself, and in that case with no tentacles at all 
Asexual forma are found in spring These are rather 
shorter and thinner than the sexual worms and fission 
may take place in three or even in four places The 
front jKirtion forma a new tail by adding a number 
of jxisterior segments, and the hind portion adds five 
new segments anteriorly to form a new hea<i As a 
rule, fission proceeils from the ventral jilane, midway 
between the anterior and posterior septa of the 
segment There are usually twenty hve segments, 
16, 17, 18, 19, and 20 being the segments which most 
frequently undergo fission 

Li\ INO Foraminttera in the Transi aspian Kara 
Ktim — Lp to now only a few marine lorammifera 
have been found m fresh waters or in continental 
waters generally home manrie genera (such as 
Polystorwdla, Rotalui) come up to nver estuaries and 
small freshwater lakes by the sea In the spring 
of 1927, A L Brodskii (Priroda, No II, 1928) foiuid 
a numerous fauna of toramimfera in the wells of 
the Kara Kum deseit These wells lie north east of 
Askhabad, their depth is 18 20 m , temperature of the 
water in spring is 17° 20° C , and in some oases the 
water contains as much as 10 gm of salt per litre 
The Foramimfora found in the wells belong to the 
genera Spirocidina (a new species turcomantca), Btlo 
cidma (B elongata and a new species turcoinamca), 
Texivlarta, Ni^aarta, and Lagena They all con 
tamed protoplasm, and in some a nucleus or nuclei 
were found , thus there can be no doubt that they 
wore alive All the Kara Kum Foramimfora are very 
small in size , whilst the marmo ispiroloculina and 
Bdocidina reach 2 3 mm in length, the Kara Kum 
representatives of the (mnera scarcely exceed 0 16 mm 
Their shells are fragile, transparent, flattened, and 
smoothed They evidently inhabit salty ground 
waters of the sands of Kara Kum desert, whence 
they fall into the wells They are probably relics of 
the Upper Tertiary seas which once covered the Kara 
Kum desert Waters of the Sarmatian and the 
Akchaghyl seas may also have stretched up to there 
It should be noted that Polystomella, Roiaha, Textu 
laria are still found m the Caspian Sea Masses of 
valves of Polyatomella and Dtacorbxna are foimd m the 
Aral Sea, and it is probable that Foraminifera live 
there now 

Revision oj the Genus Tbioohkil i — In his mono 
graph on the genus Tngonella, G Sirjaev proposes 
a new division of the genus into thrra suWenera, 
fifteen sections and numerous subsections Idie first 
pubhshed part {Pubbeattona de la FactUU dea Sctencea 
de I’UntverstU Maaaryk, No 102, 1928) deals with 
the taxonomy and distribution of twenty one species 
of the chief subgenus Tngortella, one new species 
from Bokhara and several new varieties being de 
sonbed » 
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Water Metabolism in Dusty Leaves — With 
most plants the transpiration of dust covered leaves 
IS considerably lower than that of leaves which have 
been recently cleaned, so that after a few hours the 
former leaves will contain appreciably more water 
than the latter An exception to this general rule, 
noted by Luigi Montemartmi m the RenarcorUt of the 
Royal Lombardy Scientific and Literary Institute 
(vol 61, parts 11 15), is observed in the case of 
Ceratonut atltqua (L ) Here the cleansed leaves, 
although exhibiting a markedly more active trans 
piration, yet accumulate mora water than those 
covered with a layer of road dust To explain this 
exceptional behaviour reference is made to the fact 
that as Bose showed, transpiration renders more 
active the circulation and ascent of watei in plants, 
whereas diminution of the transparency and of the 
permeability to gases of the cuticle by the thm coating 
of dust determines a deoreaseil production of sub 
stances able to retain moisture m the cells It would 
seem that, with Ceratonia leaves, the cuticle presents 
peculiar features as regaids this transparency and 
periiieahility ami the ccTlular iirotoplasin a sensitive 
ness which under the conditions omployeil, leads to a 
letaidation of all the vital functions with consequent 
loss of water when the loaves are dust covered 

Cytology or f/"\oTUiH4 — A useful summary of 
our knowledge of the cytology of (Erwthera has been 
puhlishei] by Prof R R Gates in Bihliographia 
Genettca, 9, 401 (1928) It was in this genus that 
important correlations lietween chromosome content 
or behaviour and genetic phenomena were first dis 
covereil Since the original amiouncemont of c hiomo 
some numbers in (Enothera was made in Deiernbei 
1906 an enormous amount of restwrch has been 
cained out on many of the species, mutations and 
hybrids of wild and cultivatecl evening pnmrosos as 
18 mdicaUxl by the bibliograjihy of seven and a half 
(lages attached to this paper, which summarises work 
up to 1923 with some referemes to subsequent 
publications Chromosome numbers in 30 s|>ecies 
are now known The improvements in cytological 
technicpie in recent years have led to the demon 
stration of delicate connexions between the ends of 
the chromosomes, and these detennine the peculiar 
alinement observed in the heterotyjiu metaphase 
The nieiotio process is certainly teloB5maiitif The 
mutant (E gigaa was the first investigated tetiaploid 
mutation The first examples of non disjunction 
were also stiidieil m tins genua, and double non- 
diHjunction is now known to occur Tnsoniic muta 
lions, with 16 ehromosoinea, are the most character 
istic of all the mutations of (Enothera and include the 
well known CE lata, (E scintiUana, CE oblonga and 
(E fMida The view that ffi lamarckiana is, in spite 
of the numerous mutations it has thrown, a persistent 
species of equal value to (E (nmnta and others of the 
Onagra group, is maintained, though it is suggested 
that the whole group may be ultimately hybnd in 
origin Indeed, it is accepted that hybridisation 
followed by new chromosome linkages and accom 
pamed by mutations, some of them cytoplasiruc and 
some arising in the chromatin, have been larraly 
responsible for the evolution of the genus (Enothera 
as we now know it 

The Pabkoate Seam in South Yorkshire — The 
Department of Scientific and Industrial Research has 
issued the thirteenth of its physical and chemical 
surveys of the coal resources of Great Britain (London 
H M 8 O , 1929), being an investigation of the Park 
gate Seam, which occurs over an extensive area in 
South Yorkahire and the a^oimng parts of Nottmg 
haraehire and Derbyshire The scam is an exceedingly 
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important one and extensively worked throughout the 
whole area m question In Derbyshire and Nottmjt 
hamshire it is spoken of as the Dwp Hard, whilst in 
Yorkshire to the north of Barnsley it is known as Old 
Hards The seam is wnerally considered as capable 
of being divided mto tliree mam sections, namely, the 
tops, the hards or middle coal, and the bottoms Of 
these, the middle coal may be considered the most 
important , it consists very largely of duram The 
method of investigation m the present report has been 
to ( ut some sixteen samples from the Parkgate seam 
as it occurs in South Yorkshire m the expos^ portion 
of the coalfield, ranging from a little north of Barnsley 
to just south of Sheffield These samples have then 
been fully examined, and the results of the exeunmation 
are rejxirted in detail , the determmations include ap 
proximate anal\His, ultimate analysis, calorific value, 
melting pomt of ash, carbonisation assay, and ulti 
mate and proximate anaUscs of the four constituents, 
vitrain, clarain, duram, and fusam The work has 
been done not onls on the whole sample, but also upon 
the vanous sections into winch each sample could bo 
div ideil, the sample consisting in every caseof a vertical 
prism of the coal out fioin the roof to the fioor When, 
as IS sometimes the case, a lertain portion of the top 
coal IS loft standing to toi m a roof, ijuch portion has not 
been included m t he sample 1 he report gives evuleiice 
of very thorough anil careful investigation, and the 
results should be of \alue to those engaged m working 
this paiticuLar seam, that is to say, to praitiiallj all 
the collieries working m the area above indicated 
\ New Warm Stauk — An electricallj heated warm 
stage and comjiressor for use with high power object 
ives IS descrilied by Messrs J ii, Barnard and F V 
\V eloh in the January issue of the Journal of thf Royal 
Microscopical Roewly Ihe apparatus consists of a 
small box which encloses the heating s>8ttm, the 
microscope stage and object holder, and also the object 
ive and siibstnM ilkimmatoi The box is in two parts, 
one of which slides off the other and permits access to 
the object without disturbing the nueroscojie or its 
adjustments The two electneal heating elements are 
clamped on the under side of the stagi, one on each 
side of the condenser, and the lends to them connected 
to the mams in senes with a suitable variable resistani e 
The temperature of the air inside the box is raiscHl and 
the stage and compressor can therefore be maintained 
at a constant temperature As the i omprossor is a 
relatively large mass of metal, its temperature once 
raised ohangos little, and hence the two cover glosses 
between which the matenal is placeil for observation 
are also maintained at a constant tompeiature The 
apparatus was designed for use in an investigation on 
bactenophagic action involving observations of living 
bacteria for long periods, and for this purpose has 
proved entirely satisfactory 

UiTBA VIOLET Light Transmitting Gi asses — An 
interesting paper by bfarkie and Turner on the com 
position and properties of ultra violet light transmit 
ting glasses has appeared in the Journal of the Society 
of Olass Technology, vol 12, No 48 An account of 
the ilevelopmont of these glasses is given, together 
with some analyses The limits of transmission in 
the ultra violet and the percentage transmission have 
been studied for eight commercial ultra violet glasses, 
and the results show a wide divergence for the different 
samples The ageing effect of sunlight, known as 
solansation, was examined, and an exposure of several 
months in summer was found to r^uce the trans 
mission by more than 10 per cent m some cases 
Exposure to the light of a powerful arc for several 
hours brought about much more rapid ageing This 
ageing is usually accompanied by a colour cliange 
from a greenish to a. brownish tint, which suppo^ 
No 3101, Vol 123] 


the theory of Btarkie and Turner, that the dominating 
factor in solansation is the conversion of ferrous to 
feme oxide in the glass 

The Mechanism or Arcs —It seems now to be 
generally agreed that it is not necessary for the cathode 
of an arc to he hot for the discharge to pass The 
problem therefore arises as to how the current is mam 
tamed, if it is not pnmanly due to thermions from the 
metal, and to meet this difficulty the suggestion has 
been made by Prof Seeligor and by Dr Langmmr 
that there is an autoolecti onic ’ liberation of electrons 
from the surface of the cathode in the high eleotno 
fields that are present m the localised region of the 
cathode fall in potential Tliese fields can be of the 
order of a million volts per centimetre, and are ample 
to pull electrons out of a cold metal under appropriate 
conditions, such as those employed, for example, m the 
recently revive*! Lilienfeld typo of X ray bulbs Un 
fortunately this theory requires that the current 
density in the c-athode spot should not fall below about 
1000 amperes per sq cm , wheieas some arcs m gases 
at reduced pressure have been described by J hlepian 
and E J Havei-stiok m the Jemuary issue of the 
Physical Review m which the current density was only 
about one per cent of this It appears, then, that the 
hold theory is not tenable, if its interpretation by these 
authors is correct and they have again direi ted atten 
tion in the same paper to a theory jiroposed by one of 
them (J Slepian) three years ago, which roforreil the 
maintenance of the are not to any ermssion of electrons 
fioin the cathode at all, but to the thermal ionisation 
of a layer of gas m its immediate vicinity 

Raman Optical Eefect — In spite of the attention 
that the quantised scattering of light discovered by 
Prof Raman has already received there are a number 
of pomt* connected with it that are still obscure 
Perhaps the most significant of these is the difference 
in intensity between the Raman satellites and the 
coiTCHponiling infra rod absoiption banils and maxima 
of selective reflection Quartz for example, gives nse 
to Raman satellites equivalent to natural vibrations 
at 38 ft, 48 ft, and 78 m, all of which were, until 
recently, unknown m the infra red sjiectra M Czomy 
has now rocoiiied the jiair at 38 n and 78 as absorp 
tion bands of crystalline quartz, using a grating 
apparatus [Zeitschnft fur Physxk, Feb 19), he has, 
however, found not the slightest trace of a hand at 
48 M in this way, although there is an intense Raman 
satellite corresponding to this wave length The 
origin of these disorepancies can only be surmised at 
present but it may be, as tlie author suggests, that 
they arise from the fact that for a body to show the 
phenomena of selective reflection and absorption, the 
oscillators m it must have other properties than 
the mere possession of a definite period, whereas 
possibly the last condition alone sumoes to produce 
a Raman satellite in scattered light 

Determination of Traces of Iodine in Vbge 
tables — McClendon and Remington, m the February 
number of the Journal of the American Chemical 
Society, describe a method for the estimation of small 
quantities of iodine m vegetables, depending on 
combustion in oxygen, the material bemg fed into a 
silica combustion tube by a special arrangement so 
as to avoid soot and tar formation Chlorides and 
iodides volatilise and are condensed by electrostatic 
precipitation Low temperature burning in open 
dishes requires about fifteen hours for 100 grams of 
dry sample, anil does not lead to large losses of iodides 
if the ash is alkaline and the temperature never 
exceeds 460° Calcium lactate must be added to 
vegetables with on aoid ash (cereals) in order to make 
the ash aJkalme and to prevent its fusion Com 
bustion IS never complete U the ash fuses 
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Weather and Wireless 


-VTB R A WATSON WATT delivered the O J 
Symons Memorial Lecture of the Royal 
Meteorological Society in the rooms of the Society 
on Mar 20 The lecture was illustrated by the first 
public demonstration, in Great Britain, of the re 
oeption by wireless picture telegraphy of current 
weather charts and forecasts, anti also by the first 
public demonstration of the cathode ray direction 
finder Figs 1 and 2 are reproductions of the 



synoptic chart for tl p m on the evening ef the lecture 
and of a general inference and forecast basetl on the 
same data which were prepared in the Meteorological 
Offiee at the Royal Airship VV orks, Cardingtoii, trans 
nutted by the Fultograph method from the wireless 
station at Royal Airship tVorks, and received by wire 
less in the rooms of the Society before 8 15 p m The 
reproductions are from photographs of the actual 
Fultograms received by wireless 

Subjoined is a summaiy of Mr Watson Watts 
lecture 

Wireless and Weather WABWiNfs 

Wireless commumcation is of vital service to the 
forecaster, particularly in Great Bntam, because of 
five special facts affecting synoptic meteorology, 
namely, that 

(1) Data from very wide areas must bo utilised in 
the preparation of forecasts 

(2) British weather comes mainly from the west 

(3) The shortness of the ponods for which we can 
at present forecast makes it imperative that the ex 
change of data should be extremely rapid 

(4) The importance, in navigation, of meteoro 
logical data more recent than that available at tl^ 
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time of departure increases rapidly with the mobility, 
speed, and range of action of the craft con 

(6) Aircraft require the most detajled meteoro 
logical information attainable, on account of the ex 
tremo seriousness of the results of meteorological 
interference with normal flving 

The present state of organisation is such that the 
data for the whole of Great Britain is oollected within 
an hour, sufiioiont data for Rurope us a whole within 
an hour and a half, while a chart contauiing data for 
the whole northern hemisphere at 7 A m is issued 
before noon Data from the Atlantic shipping routes 
IS of special importance to the Britisii forecaster, and 
transmission by wireless alone can put it m his hands 
sufficiently qiuckly 

The broadt asting of weather leports and forecasts is 
forming a public opinion which will react beneficially 
on the science by increasing the attention paid to 
meteorology m education The broadcasting of 
synoptic charts by picture telegraphy will enhance 
the value and facilitate the interpretation of the 
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Fia 1 — Written wpsthrr forcrast traiMiiiltted anil riireivcil 
by wimlcM on Mar 20 by the f ultoffraph method 

broadcast reports An experimental period of trans 
mission of current synoptic charts will iiegin at a very 
early date, the transnussions being made from 
Daventry on the Fultograph system Such trans 
mission of charts by one of the wireless methods now 
available is likely to be of extreme value to the airship 
navigator, who must be put in possession of sufiicient 
data for the intelligent application of the forecasts 
sent him The demonstration given showed the 
transmission and reception of current weather charts 
and written forecasts, and in particular the reception 
by wireless picture telegraphy of a synoptic chart for 
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0 r M of the Mine evening, together with a written 
forecast, prepared in the Meteorologioal OfHoe at the 
Royal Ainihip Works, Cardington, and transnutted 
by wireless from Cardington 

Thb Weatheb or Wibklbss 

Wireless has a climate and a weather of its own 
The weakening of signals over different kinds of 
country, depending on time of day and season, the 
dependence of atmosphenoa on latitude, place, and 
time, are ohmatolonoal m scope The quick period 
variations, erratic fadmg phenomena, and the like, 
are of the nature of weather, and atmospherics are the 
rainfall of wireless The history of civihsation is in 
the mam the story of man’s progress towards inde 
pendence of the weather The history of wireless 
telegraphy is that of progress in the mitigation of 
those disturbing factoi-s 

The study of fading and signal variations is simpli 
fled by considering separately the energy whioh 
travels along the earth’s surface and the energy which, 
after reaching high levels m the atmosphere, is re 
turned to the ground level by reflection or mirage 
effects occurring at heights of 60 to 160 miles The 
ground ray is heavily aSisorbed, but is not subject to 
random variations It can therefore be depended 
upon to give a reliable ‘ service area ’ of limited extent 
around the transmitter Outside this area the ray 
returned from the upper levels (the ‘ sky wave ’ as it 
IS called in America) may arrive in such a relation to 
the ground ray as to neutralise it, and leave no signal 
at an, while a slight change m the conditions aloft will 
cause reinforcement This gives a zone of severe 
fading outside the service area Still farther out the 
ground ray is so weak that it can never wipe out 
the sky wa\e, and so fadmg is actually less severe 
than nearer the transmitter The limited ran^ of 
the ground ray means that the greater part of the 
world’s wireless communications is earned by the 
skj wave It is as if stations which are out of 
range for direct vision oommunioatod by hghting 
up a cloud layer the illumination of which is then 
visible at the distant receiver Most of the foreign 
broadcasting stations heard at night on the average 
broadcast receiver m Great Bntian are heard by this 
process 

Increasing sunspot ootivitv improves the wireless 
mirror formed by the upper layers, and so improves 
long wave reception But for short waves these 
livvers act as a cloudy prism rather than as a dirty 
mirror, and mcreased solar activity makes the layers 
absorb short waves more strongly, so impairing short 
wave wireless 

Means have been developed for meosiuing the 
heights at which the turmng back takes place, and 
the use of different wave lengths in these meosiire 
ments should provide valuable data as to the con 
stitution and properties of the atmosphere at groat 
heights 

Conditions for the travel of short waves in the upper 
air are often so favourable that a signal is received 
directly , and again after it has been once or several 
times round the world Moreover, it would appear 
that ‘ echoes ’ of this kind have been received owing 
to waves peuetratmg the upper layers, and being sent 
back from a reflecting surface, far bevond the moon’s 
orbit, formed of electrons which have been omitted 
from the sun 

Atmospherics, of which as many as three or four 
thottsand per second can be counted in a tropical 
night, are found to be capable of disturbing broadcast 
reception at stations up to four thousand miles from 
the place at which they ongmated The avera^ 
atmospheric applies to the receiving aenal an eieetno 
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force a hundred thousand times as great as is needed 
to give a readable signal 

The Eitkcit or Wbathbb on Wibbi^ess 
Atmosphenos are found to ongmate m thunder 
storms, and the predominant source of the world’s 
supply atmosphenos at any given hour lies in a 
land where it is summer afternoon The strength of 
atmosphenos radiated from thunderstorms at knowm 
distances agrees wnth that computed from other 
data about hghtmng, and the average atmospheric re 
ceived m England is of such strength as would be 
radiated from a lightning flash 2000 miles away By 
means of visual direction Anders, of the type demon 
strated in operation, thimderstorms can be located 
by observations at stations one or two thousand miles 
away 

The surfaces of discontmuity between cold and 
warm air masses, which form the pnnoipal features in 
the modem mterpretation of the weather map, pro 
duce markeil mo^floations in the strength of signals 
m the path of which they he These discontinuities also 
produce errors in directional observations 

The Effect of Wjbelesb on Weather 
Dr Johnson has immortalised a brief chapter 
“ Concerning Snakes,” the full text of which is ‘ There 
ore no snakes to be mot with throu^out the whole 
island ” Thus it is with the frequently alleged effects 
of broadcasting on the weather 

It 18 to be remembered that all the rainfall of the 
world must be produced by evaporation, and that the 
aversTO rainfall of England requires for its evapora 
tioii the exjienditure of energy at the rato of a third 
of a nullion horse piower per square mile, night and 
day, throughout the year This is the approximate 
power of the Barking super i>owcr station, the largest 
electricity generating station in Great Britain The 
total rate of emission of energy from all the broad 
casting stations of Great Britain and Northern Ireland, 
in the limited periods during which they are working, 
IS less than 66 horse power, the corresponding figure 
for Europe being about 400 horse power Any effect 
of broadcasting on rainfall would, therefore, mean 
the exercise of control by the expenditure of energy 
amounting to less than one port m a thousand million, 
a reaction so sensitive that it could not have escaped 
detection in the laboratory The scale may be repre 
sonted m another way by remarking that the annual 
rainfall for a single tenms court, if the energy required 
for evaporation were purchased at a favourable rate 
as electrical energy, would cost about £800, while the 
London listener pays only |d per annum, m his lOa 
licence fee, for transmitter power The expenditure 
on transmitter power for all the BBC stations 
amounts to only \d per licence 

Wireless and Weather Wabninos 
Extensions of the apphoation of wireless telegraphy 
III meteorological oommunications may well include 
the transmission of three colour charts, m which the 
fronts are indicated m distinctive colours The de 
tection and location of thunderstorms by wireless 
direction finding on atmospherics has been tested, 
and further expenmental work is likely to lead to 
applications of this method in the meteorology of air 
routes It IS possible that some of the other measure 
ments of the effects of weather on wireless, as described, 
may be of use as aids to the forecaster in the identifloa 
tion and location of fronts It may also be possible 
to trace a relation between measured ionisation 
gradients at considerable heights and the oonveotive 
processes in the troposphere 
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The Stereochemistry of Teilunum 
By Prof T M Lowby, F R S 


T^EARLY ten years ago the late Mr R H Vernon 
' made a remarkable senes of observations on the 
occurrence of isomensm m the alkyl denvatives of 
teilunum > The initial compound can be prepared by 
the direct eiction of metalhc teilunum on methyl 
iodide, Te + 2CH,I— >Te(CH,j,I, Silver oxide then 
liberates from the iodide a weak ' a ’ base, TeMe,(OH),, 
which when dehydrated undergoes a molecular re 
arrangementj^and is converted into a rather stronger 
‘ |3 ’ ba se ' F f m i i a senes of ‘ ^ ’ salts 

as the ‘ a ’ salts den vedf^^^to^t^ base, leisure 
ments of boiling points of solutions in acetone, and 
of freezing points of solutions in benzene and in 
nitrobenzene, indicated that the two ohlondes had the 
same normal molecular weight, but that, whilst the 
a. dibroraide and the a di iodide were also normal, the 
^ compounds were partially polymensetl thus 


Molboouar Weights 



.(Oha) 

0<Oba) 

Calc 

Chloriliea In acetonn 
Bromldea in acetone 
Bromides In nltrobenxene 
Iodide In benuoe 

1 lisUde In acetone 

229 

338 

401 

226 230 223 

430 459 525 

400 445 370 

509 707 

228 j 

|si7 1 


In view of the equality of molecular weights of the 
ohlondes, and of the methods by which the a and 
salts were produced, Vernon supposed that they 
represented the trana and exa forms of molecules 
having a square configuration, like that which Werner 
assigned in 1893 to the laomeiio platinous compounds 
of the tyjie Pt(NTI,),Cl,, thus 


Me 1 

X 

i ^Me 

a 1)1 IcMilde 


Me OH Me Me 

N’e = 0 

H(/ Me Me Me 

• Base Anhydroiu S-PI lu 

(tratu ) S Dose (<-t« 


1 he thorough character of the woi k the simphcity 
of the explanation, and the obvious analogy with 
platmum, won for this scheme an immediate and 
universal acceptance, and it was a source of pleasure 
to me, in view of my intimate association with V^emon’s 
earlier actmties, to be able to reconl in December 
lost • the fulfilment of Vernon’s prediction in reference 
to the diethyl base that “ If this base does not decom 
pose when its solution is eva^iorated to dryness, but 
gives diethyltelluromum oxide, the existence of two 
haloid senes would be highly probable ” A detailed 
physico chemical study with Mr Gilbert • of Vernon’s 
own compounds had also confirmed the equality of 
molecular weights of the o and ^ compounds, since 
measurements of the freezing points of aqueous solu 
tions gave almost identical values for van’t Hoffs 
I factor, namely, 1 1 for the a and bases, mid about 
1 8 for the a and ^ hydroxychlondes TeMe,(OH)Cl 
Although, however, Vernon’s experiments were 
impregnable, and the evidence for identity of mol© 
cular weight appeared to be ample, the wnter 
concluded ‘ that The striking difference m colour 
of the o and /S-dihalides shows that the isomensm 
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of the a and p compoimds must include some factor 
which 18 not expressed completely by merely putting 
two halogen atoms and two alkyl radicals at adjacent 
or at opposite comers of a square ” Serious reasons 
for doubting the validity of the whole scheme were 
found for the first time, however, when further 
exjienments showed * that a cyclo telluropentane 
CH, CH, 

di iodide, CH^ ^el„ prepared by Morgan, 


and Burgess ' and the bases and salts denved from it, 
behaved in five different points like the corresjiondmg 
a compounds of Vernon’s sones, to which he had 
assigned a trana conflpm’ation Examination of 
models showed that, whilst it was easy to form a 
etrainless ring in the case of a eta compound, the 
formation of a trana ring involved as usual an intoler 
able strain which produced a corresponding strain on 
the theory and made it desirable to look roimd for 
possible alternatives An analysis of the facts which 
wore then available, showed that a larger number of 
them couU] be covered by assigning to quadrivalent 
tellurium a tetrahedral instead of a planar oonfigura 
tion ’ but, in order to explain the formation of a and 
p iHomerides, it was necessary to distort the regular 
tetrahedion, which is accepted wiiversally m the case 
of sulphur, by making one valincy different from the 
other thiee 

A new senes of exjjenments, desenbod by Dr 
H D K Diew before the f'hemical Society on Jan 17 
(Jour Chrm Soc , p 560, 1929), has removed the 
lost obstacle to a complete analogy between sulphur 
and teilunum by showing that the changes recorded 
by Vernon involve an alteration of stniotui-e which 
goes beyond the limits of stereoisomensm This 
change of structure was actually observed by Vernon, 
who showeil, while the a di io<hde and jiotassium 
carbonate gave a basic salt. 


2 a TeMe,I, + K,CO,->I TeMe, O TeMe, I 

+ 2KI + CO„ 

the p di iodide and {lotassnim carbonate gave tri 
inethyltolluronium idodide by the wandering of a 
methyl group, 

2 p TeMo,Tj — >-TeMe,I t- f 


Vernon supjiosed that this wandering took place under 
the influence of the alkali but Drew’s experiments 
show that it had already taken place in the prepara 
tion of the p base, since the p di iodide is itself a 
complex salt, which can be synthesised readily from 
the mono and tn methyltolluronium iodides, 

TeMe,I + TeMel, TeMe.I TeMel, or 

[TeMe,]+ [TeMel4]- 
The structure of these compoimds was confirmed by a 
corresponding synthesis of the “ p dibroinide ” 
TeMe,Br, TeMeBr,, and of mixed halides of the com 
position TeMcjBr, TeMel, and TeMe,I, TeMeBr, 

The simple salts from which the more complex 
p compounds were s^thesised are obviou^ denva 
tives of tnmethyltelluronium hydroxide, 'IeMe,OH, 
and of the monomethyl compound Me TeO OH, 
which Drew describes as telluracetic acid He there 
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fore ckongned to the base the structure of an an 
hydnde, TeMe,0 TeMeO Since, however, the 
monomethyl compoimd can be shown to have an acid 
rather than a basic reaction,' it is clear that the 
mixture of mono and tn methyl hydroxides should 
form a fait [TeMe,]+ [Mo TeO O] The correctness 
of this alternative view can be established from 
measurements of conductivity,' which show that 
the ‘ /S base ’ gives a cunous senes of values ranging 
from = 31 to Aj“ = 37 These can be explamed 
by assigning to the cation [TeMe|]^ a mobihty of 50, 
as in the case of [NMOf]'^, and to the amon 
CH, TeO O a mobility of 30, as in the case of the 
acetate ion CH, CO O, giving a limiting conduc 
tivity of 80 for the salt, or 40 for each atom of tellu 
rium, in close agreement with the data recordeil above 
It IS important to point out that whilst the 
atereoiaomer%am of Vemorrs theory has been disproved, 
the ifotnerism indicated by his oxpenments may 
still be valid for some of the compounds of this senes 
In particular i rystallographic evidence suggests that 
the a di iodide is itself a complex compound, with a 
structure that is very similar to that of the ^ di 
iodide , there are therefore clear indications that the 
o dihalides may form complex molecules of the type 
[TeMcjIJ*^ [TeMe,Tj] which would be isoinenc with 
[TeMe,]*^ [TeMel,] , although they are evidently 
more readily dissociated into molecules or ions con 
taming only a single atom of tellurium 

The abrupt disapiiearance of the only evidence 
which justihed the reprosontatioii of quailnvalent 
tellurium by a planar moiiel at once raises the question 
whether the analogous configurations for quadnvalent 
platinum and pall^ium are likely to survive In a 
matter of this kind, prediction is dangerous, but it can 
at least be said that the planar formulae for palladiiuu 
and platinum are supported by a greater variety of 
evidence and are therefore much less likely to collapse 
under a single blow The ovidonoe cited by Werner 
in 1893* corresponds closely with that obtained by 
Vernon So long ago as 1828, Magnus, “ by the action 
of ammoma on platmoua chloride, obtained a com 
iMund which is still known as Magnets' green salt 
This has the empirical composition PtOl, 2NH, but 
behaves as a complex salt of the formula, {Tt 
PtCl, When boiled with ammonia it is con 
verteii into Beiaetf salt* [Pt 4NH,T*C1, *, which 
on heating to 260“ or on boiling with concentrated 
hydrochloric acid,” is converted into two isomeric 
foiins of the non valent iliammme t2NH, PtCl,] 
These two isomers, which can be prepared more 
reaflily by the action of ammonia on ammomiiiu 
platmo chloride,” (NH.ljPtCl,, are distinguished, for 
no very obvious reason, as platosammine chloride and 
platosemidiammmo chloride 

The two compounds, which differ in colour and in 
solubility, were fonnulated somewhat arbitrarily by 
Werner ” as follows 


NH, Cl 


(aulphui yellow) 


NH, 


V 


Cl 


NH, Cl 

PUtoiKinldlsinmiiie chloride 
(onnse jeliow). 


On account of thoir limiteil solubility, their molecular 
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weights were not determined precisely until 1020, 
when Reihlen and Nestle ” msMo a senes of observa- 
tions on the vapour pressures of solutions in liquid 
ammonia These showed that the cts compound nad 
a normal molecular weight, whilst that of the trant 
compound was twice as great On the other hand, 
Qrunberg ” has obtained normal values for solutions 
in acetone of both forms of the thiocyanate, 
(2NH, Pt(CNS),] , Hantzsoh ” has obtained normal 
molecular weights for solutions in phenol of both 
forms of the dipyndyl compound [2C,H,N, PtCl,] , 
and Kraus and brodkorb ” have obtained normal 
values for the two forms of [2C,H,N PdCl,] and 
[2EtNH, PdCl,], as well as for one form of 
[2NH, PdCl,], the other being hydrolysed too readily 
to permit of accurate measurements 

Up to this point the story is an almost exact dupli 
cate of the recent observations on tellurium, since the 
mere multiplication of examples of a and ft com 
pounds does not rule out the possibility of an alterna- 
tive explanation of the supposeil isomensm in either 
case , and the repeated determinations of molecular 
weights have agam provided conflicting evidence 
It IS also open to question whether the occurrence of 
the same isomensm in tetrammines of the type 
[2C,H,N Pt 2NH,]C1,, might not stand or fall with 
that of the diarnminos Fortunately, however, physical 
evidence is now available which appears to be decisive 
on the ^int at issue Thus crystallographic observa 
tions Wve shown that the double cyanides, 
K,[Zn 4CN], K,[Cd 4CN],K,[Hg 4CN], crystallise m 
the rubtc system, and X ray analysis ” confirms the 
obvious deduction that the anion has a tetrahedral 
configuration, such as heis already been found in the 
molecules of [SnI,], although the ion [SnCl,] has an 
octahedral configuration On the other hand, the two 
pallado ohlondes, Kj[PdCl4] and Am, [PdCl,], and the 
platmochlonde K,[Ptn,] all crystallise in the tetra 
gonal system, anil X ray analysiB “ confirms the 
deduction that the anion lias the same symmetry as 
the crystal and must be reiirosented with the four 
halogens at the comer of a square of which tho metal 
occupies the centre The planar configuration which 
Werner assigned to this group of compounds thirty five 
yearn ago is therefore now established by a process of 
mensuration, which does not encourage any hope of 
Its disestablishment by less dawt chemical methods 


“ itolhlen and NciU4 i4nn M7, 311 11)33 

*• Urllnbeni Zeit anora I km 187, 1920 

■' HanUach Bfr 89 2701 . 1920 
•• Krana and Brodlorb Znl onorv 0km 168. 78 , 
lllcldnaon J Amer Ckrm Son , 44 , 774 , 1922 
•• WeWnaon J Amer Ckrm Hoe , 44 , 2404 1922 


University and Educationsd Intellig^ence 

London — Dr Harold Raistrick has been appointctl 
as from Aug 1 to the Umversity chair of biochemistry 
tenable at the London School of Hygiene and Tropical 
Medicine, wherehe will also hold theposition of Director 
of thoDivision of Biochemistry and chemistry asapphed 
to Hygiene Dr Raistrick is a graduate of Leeos and 
Cambndge From 1916 until 1920 he was engaged on 
research work on the biochemistry of micro orgamsms 
for tho Medical Research Committee m Sir Fredenck 
Hopkins’s laboratory at Ceunbndge, and since 1921 he 
has been on the research staff of Messrs Nobel’s Ex- 
plosives Company, Ayrshire, where he orgamsed and 
equipped a new Biocheimcal Research Department 


The National Umon of Teachers held its annual 
conference this year at Llandudno on Mar 30 The 
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presidential address, delivered by Mr C W Cowen, 
of Sheffield, emphasised the increasing, and inoreas 
mgly necessary, solidantv of the teaching profession 
and the broadening of the basis of the Union since 
1888 when the word ‘ elementary ’ was ehimnated 
from its title Referring to the Board of Education’s 
pamphlet on “ The New Prospect in Education ” 
and the reorganisations designed to provide advanced 
instruction for all pupils of secondary school age, the 
president, while re^ttmg that it has not been dooidetl 
to enforce throughout England the raising of the age 
limit of compulsory attendance, pomted out that such 
reorganisations involve risks of hanlship in individual 
oases and appealed to the Board that local education 
authorities should not bo compelled to proceed im 
mediately with far reochmg schemes but invited to 
put them into operation cautiously and bv stages as 
vacancies anse tlirough retirement or other causes 
lurmng to the relationship between education and 
mdustry, and to the gap left by the decay of the 
apprenticeship system, he expressed the opmion that 
as an effective traimng must be basewr upon an 
adeijiiate general education, the raising of Die school 
leaving age to at least fifteen years is an essential 
preliirunary to advance He lamented the destruo 
tion, attributed to the opposition of small scale em 
ployers, of the powerful movement towards dav con 
tiniiation schools He closed with an appeal to 
teachers to take an even greater part than they do 
already in all social movements which tend to the 
uplift of the masses ot England 


Fbom the Universities Bureau of the Biitish Emiiii 
we have received a pamphlet (pp 30, price 1« ) cor 
taming lists of students from other countries in tli 
universities and university colleges of (Jreat Britain 
and Ireland in the current seasion The names of 
the students arc grou}>ed, separately for each mstitu 
tion, imder the names of the countries to which they 
belong, and there is a table showing the total munber 
of students from each of the countries named Tho 
grand total of those numbers is 6170 The countries 
contnbutmg most to this total are India and 
Burma 1676, South Africa and Rhodesia 674, Unitenl 
States of America 660, Egypt 382, Australia and 
New Zealand 330, Canada and Newfoundland 203, 
Germany 167, West Indies 128, Ceylon 121, China 
93 Of the Indian students more than half are in 
the London colleges, and of the remainder Oxford 
and Cambridge have 181 the modem English pro 
vincial universities 288, Edinburgh 133, and Glasgow 
99 Of the 674 South Afneans, 222 are in the London 
colleges (123 in the medical schools) 163 at Oxford 
and Cambndge, 100 at Edinburgh Oxfonl has 168 
students from tho United States, including 00 Rhodes 
Scholars, Cambndge 64, London 136, and Edinburgh 
127 The Egyptian students are cliiefly in the modern 
English provincial universities (162), e8[iecially Bir 
mmgham (66), in London (131), and also m Edinburgh 
(66) Australians and New Zealanders congregate 
chiefly m Oxfonl and Cambridge (167), London 
medical schools (64), and Edinburgh (37), Canadians 
in the London colleges (77), Oxford and Cambndge 
(74), and Edmburgh (36) German students have 
been coming to En^and in rapidly increasing numbers 
m the past four years , they are chiefly in London 
(94), especially the School of Economics (40), and the 
modem Engbsh provincial universities A oompan 
son with similar pamphlets published two years and 
four years ago discloses some interesting increases 
grand totalB^386, 4696, 6170 , India, Burma, and 
Ceylon, 1199, 1361, 1696, Germany, 34, 93, 167, 
and decreases — South Africa, 747, 024, 674 , Siam, 79 
62, 37 
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Calendar of Patent Records 

April 6, 1852 — It was Samuel Fox who introduced 
tho hght steel frame for umbrellas and parasols His 
patent for constructing tho nbs and stretchers of 
steel formeil into hollow trough like shapes was 
granted on April 0, 1862, and the frames were put on 
tho market under the well known paragon ’ mark 

April 9, 1788 — The first beator thraslung machme 
was patented on April 9, 1788, by Andrew Meikle, 
who was leil to the invention by mskmg experiments 
with a machine of a different type which did not work 
satisfactorily John Rastnek, the engineer, was also 
trying to solve the problem at the same time, and 
says himself that he had made machuies on Meikle’s 
plan aliout ten years before tho date of the patent, 
but though there is evidence that Meikle’s rights 
were contested and thot he obtamed littlo benefit 
fioiii his patent, notlung has so far come to Ught to 
supijort Rastrif k’s claim to he the real inventor 

April 10, 1790 — Tho first federal Patents Act of 
the United States was passed on April 10, 1790, and 
the first grant under it was made to Samuel Hopkins 
in the following July Many patents had, however, 
been issueil [ireviously , by extension of English 
jMitents by the Crown to include one or more of the 
lolonies, directly by tho colonial authorities, and, 
after the Declaration of Independence, by Acts of the 
vaiious State legislatures, especially Maryland, Con 
nocticut, Massachusetts and Pomisylvaiiia 

April 10, 1811 — III the first days of the railway 
locomotive, it was widely hold m spit© of evidonoe 
to tho contrary— that tho adhesion of smooth wheels 
on the rails would not be sufficient to enable heavy 
loails to be drawn along the railway, and Bleiilunsop© 
tack locomotive was designed to overcome this 
objection This was patented on April 10, 1811, and 
was introduceil on the tramline of Middleton colliery, 

April II, 1807 — ihe modern method of igniting 
the powiler charge in all fiie aims dates from the 
invention of the percussion loc k by the Rev Alexander 
John Forsyth, the patent for whith is dated April 11, 
1807 Forsyth used os bis detonating powder a 
mixture of potassium chlorate sulphur, and charcoal, 
but the specification is drawn in wide terms to include 
all (lercussion systems, and the patent h^d to be 
good after a strenuous fight 111 tho courts” TheHritish 
government was, however, slow to adopt the new 
method, and Forsyth received no benefit from his 
patent, though Ins heirs were afterwards gi\ en a 
government grant of £1000 

April 13, 1847 —Theodore Boelun’s improvements 
111 the flute, which consisted momly in the provision 
of a cylindrical instead of a tapering bore, and the 
adoption of a system of rings and levers m combination 
with the keys, whereby the fingers were given much 
easier control, received a Bavarian patent for five 
years on April 13, 184T Tlie introduction of the new 
flute raised a great controversy both as to the merits 
of the new construction and to Boehm’s claims to 
be the mventor, but its use soon became general 

April 13, 1869 — George Westmghouse’s first patent 
for a oontmuous air brake for railway trams was 
granted in the United States on April 13, 1869 The 
idea dill not originate with Westuighouse, but bis 
construction embodjong the three way control cock 
and automatic valves m the connecting tubes, which 
ensured that the system would still continue to work 
if part of the treun became diseonneoted, was the first 
practical system, and was immediately taken up It 
was greatly unproved m the followmg years, and by 
1874 had been fitted to more than 2000 locomotives 
and 7000 coaches 
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Societies and Academies 

London 

Society of Public Analysts, Mor 6 — Christine Mary 
Fear On the alkaloid test for tannin It has fre 
quently been asserted that most alkaloids are precipi 
tuted by tarnirn, but the author’s experiments show 
that the only alkaloids givmg appreciable precipitates 
with tannin solutions alone are brucme, oafleme, 
cinchonine, cinchonidine, quinine, and stryohnme 
-A L Andrews The cryoscopio method for the 
detection of added water in milk The deteimmattoa 
of the freezing pxiint affords a simple and trustworthy 
means of detecting added water in milk Qenume 
milk has a freezing point not higher than - 0 660“ C , 
when determined by the method m use in tho New 
Zealand Dominion Laboratory If the freezuig point 
rises to - 0 630“ C , watering may be suspect^, and 
if to 0 620“ C , the milk has certainly been adulter 
ated with 6 per cent of added water — A J Parker 
and L S Spackman Investigations on the relations 
between the acidity and freezing fxuiit of milk The 
normal acidity of fresh milk is 0 14 per cent The 
oorroction factor is 0 003“ C for oacli 0 01 per cent 
excess SM^idity between acidities of 0 17 and 0 60 per 
cent and 0 010“ C for acidities ranging from 0 14 to 
0 17 per cent lactic acid When the cryoscopio method 
is used for the determination of added water m milk, 
it can be applied with accuracy only when tho samples 
are quite fresh 

Pahis 

Academy of Sciences, Feb 26 —The president 
announcoil the death of M J Tloussinesq - Charles 
Richet Some statistics on tho mortality and age of 
election of members of tho Ai adomy — L Cayeux 
Typical calcispheres are Algic —Henri Villat A prob 
lem of hydrodynamics — Guido Castelnuovo was 
Elected corranpondant for the Section of Geometry in 
the place of the late Luigi Ilianchi — Paul Delens The 
differential geometry of spheres and groups of torsors 
— Marcel Vasseur Deformable surfaces with per 
manent conical network — Bertrand Gambier Quod 
ratio solutions of Moutard’s equations — Alexandre 
Ghika The analytical prolongation of a given func 
tion by Its development m Taylor’s senes — D Pom- 
peiu A geometrical form of the fundamental theorem 
of Caut by —Alex Froda The relative maxima and 
minima of functions of real vanab lea — Z Horik The 
conditions of validity of Hamilton’s pnmiple — D 
Iwanenko Two remarks on Dirac’s equation — G 
Ribaud and S Nikitine The realisation of the black 
body at tho melting point of palladium by tho tube 
method — H Pelabon Tho elei tronic theoiy of bad 
contacts — Jean Lecomte The elimination of diffused 
radiations ui an infrared spectrometer — Paul Bary 
and Josi V Rubio Observations on colloidal solu 
tions of alumina and chromium oxide and their do 
Hiccation — F Bounon and E Rouyer Tho determma 
tion by the boiling (wint method of the molecular 
equilibria of rnsorcinol in solutions of lithium chloride 
— A Chrdtien and E Cornec The equilibna between 
water, sodium nitrate, and sodium chloride — Albert 
Roux and Jean Cournot Combined influences of 
velocity of deformation and of temperature on the pro 
duction of cold hardenmg — B Bogitch The reduo 
tion of fused silicates by carbon monoxide Silicates 
of copper Motallir copper is produced when the 
carbon monoxide amounts to 3 per cent of the gas 
mixture , when the percentage reaches 20 per cent 
the reduction of the copper is complete — Mile M 
Pernot The system mereunc iodide, potassium iodide, 
and acetone — Mme Ramart-Lucaa and Mile Amagat 
The comparative stability of isomers according to 
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their absorption spectra AUyl and leoallyl denva 
tives of the benzene senes The absorption curves 
and thejmial stabihtv of these compounds ore m agree- 
ment with the rules laid down by the authors m earlier 
commumoations — A Michel-Levy and Gaston Grenet 
The relation between the increase of the magnetic bus 
oeptibility of certain heated rocks and the mocbfioations 
which occur in certain of their mineral constituents 
— Paul Corbin and Nicolaa Oulianoff Mylonitio zones 
with horcynian orientation m the massif of Mont 
Blanc — P Idrac Some singularities of tho Gulf 
Stream - H Buiston Measurements of the ozone in 
the upper atmosphere during the year 1928 — G 
Nicolas and Mile Aggdry A Heterosporium parasite 
of Vtbttmum odoratitgxmum, — Louis Rapkine The 
r61o of free oxygen m development — Takir Ertogroul 
Tho origin of the peritrophic membrane in tho silk 
worm — A Demolon and G Barbier The conditions 
of formation and constitution of the argilo humio 
complex of sods The colloidal day is a fixation factor 
of the humic colloids of soils The cations absorbed 
by tho clay, especially Ca, condition the formation of 
clay humus complex This complex can be repro 
liiicod starting with its constituents — Georges Lak- 
hoTsky Explanation of tho therajieutio effects of 
ofien oscillating circuits on the organism of hving 
beings - d Arsonval Remarks on the precodmg com 
munication Iho apjilicalioii of Hertzian waves m 
therapeutics and their bimtencidal action was utihseil 
in 9 rant e nearly forty veal’s ago — P Lecomte du 
Nolly Tho rotatory power of serum us a function of 
the temperature 9 1 om a study of the rotatory power 
of normal horse serum for temperatures varying 
between 0° C and 70“ C it is concluded that up to 
50° ')2“ C only very small < hangos occur m the 
(hemical nature of the serum proteins for a time of 
heating of about two hours At 55° U a change is 
noted after twenty minutes heating and above 69“ 0 
change is very rapid Maurice Fontaine The in 
(reoso in the oxygen ronsumed by marine animals 
imder the mflneni-o ot high jiressuros Its variations 
as a fuiw tion of tho duration of the compression Tho 
oxygen consumed by Fleuroticcteti plnteaaa imder pros 
sures of 100 kgm increases during the compression 
to a maximum, then diminishes, but remains for 
several hours above the normal consumption — P 
Thomas, A Gradinescu, and Mile R Imas The 
utilisation of the pentoses in the animal organism - 
Mile Andrde Courtois The small proportion of 
cholesterol in tho fatty matters from the clirvsahds 
of I epidoptora 

Okneva 

Society of Physics and Natural History, Dec 20 — 
R Bach and A Schidlof The allotropic states of 
iron It IS generally admitted, from earlier researches, 
that iron has four allotropic varieties, o, p, y, 8, and 
IS choractoriseil by the same crystal network for a, p, 
t (centred cube), and another face centred cube for y 
The authors find confirmation of these views from 
the study of tho variations ot the constant of the 
crystal network m the neighbourhood of tho trans 
formation points of the different varieties — L 
Reverdirt Faunistio study of the station of Sumpf 
(Zoug) , the Bronze Age (2) The author completes 
the results of tho exoavatious of 1 926 by those of the 
years 1027 and 1928, obtained at two now places 
The numerical proportions of the different species 
vary from one field to the other, but the sheep pre 
ponderatee Taken as a whole, the desoendmg order 
IS sheep, ox, dog, pig, horse J Favre has determined 
the molUisos Those of the arohteological layer are 
oharaoteristic of aquatic deposits without exception 
The presence of Valvata ptacinalui, var anltqua. 
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show* that it was a lake and not a marsh — F 
Battelll The relation between the voltage and 
the duration of the stimulation in the production of 
convulaionB Continuous current auid sdtemating 
current (frequency, 45), with the voltage naing from 
10 to 80 volts, were applied to the frog For the 
lower voltages the action of the alternating current 
IS much more prolonged, but the durations tehd to 
equahty starting from 46 volte 

Rome 

Royal Rational Academy of the Lincei, Deo 2 — 
Gino Fano S Lie’s representation of the bnear 
element of the plane on dotted space — L Cambi 
Umvalent iron, cobalt, and nickel, and mtrosothio 
salts reply to W Manchot — A Palatini Constant 
tensors associated with bmary and ternary varieties — 
Marta Pastor! Noteworthy identities relating to 
danved tensors — C Burali-Forti A question con 
ceming elastic hlms — E itch Tlie asymptotic 
correspondence between two surfaces — G Vranceanu 
The equations of the problem of two bodies of vanable 
mass Levi Civitk has recently considered the prob 
lorn of the motion of a body, the mass of which 
vanes as the result of the fall of meteontes on to it 
(astronomical case) and arrives at the conclusion that 
^^(wu) = F should be taken as the fiindamontal law 
The equations of the problem of two bodies of variable 
ma’iaea, which is of astronomical interest, are now 
considered — E Gugino A new interpretation of 
Gauss’s principle of minimum contraction ~B Finn 
The suigularity of dynamic actions m the moblom of 
the plane strip — R Serini Symmetrical doforma 
tions of an elastic stnp — D GrafB The theory of 
the transmission of heat by convection — SUfano 
Lodovico Straneo Ajiplication of the functional 
method to the study of the cooling of a bar -A 
Occhialint The effect of resistance on a spark 
spectrum A method is described which allows of 
the classification of the lines emitted by an element, 
and IS based on their behavioiu' when n rosistanco is 
inserted in the disi horgo circuit Use is made of low 
voltage spark spectra, and, if the resistance is auffici 
ently high, the spectrum locks certain linos, whereas 
if the resistance is diminished those lines appear 
adherent to the col<l electrode in groups at definite 
values of the resistance -M Kahanovicz Flostic 
constants m relation to tlio periodic system of the 
elements Elasticities of form, volume, and tension 
are progressive functions of the atomic number The 
relationships are simple proportionalities, and the 
product of the modulus with the atomic number 
constitutes a constant chareuitenstic of the group 
Various oonclusions are drawn concerning the mutual 
relationships between the different de/onnationa — 
G Bargelhni and Lydia Monti 2 6 Dichlorophoneti 
dine The dichlorophenetidmo obtained by Reverdin 
and Dunnfj by treating phenacetin, in acetic acid 
solution, with nascent chlorine and hydrolysing the 
resulting dichlorophenacetui, is the 2 5 compound — 
R Altschul A new procedure for staining glial cells 
Weigort’s method for revealing the marginal gha, the 
fibrous gha, and their relations to the vessels may be 
greatly sunplified and rendered more certain in its 
results — C Ruiz The fauna of the Jurassic volcanic 
tufas of Roccapalumba, Sicily — Constantino Gorino 
Thermobiosifl and microbio dissociation By thermo 
biotic culture is meant, not adaptation of organisms 
to high temperatures, but treatment to ascertain if 
some of the cells are more or less thermophile This is 
done by subjeotuig the cultures, suddenly and as 
soon os they are mooulatod, to temperatures ranging 
from 60® to 70®, the daily re moculation of each 
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culture bemg made at its own special temperature 
In this way a mesophile species ot the SubMta group 
has been dissociated into a strain showing transitory 
thermo tolerance and another exhibiting lasting 
thermo tolerance — G Teiti Dtagone Fluorescence 
of vegetable juices m filtered ultra violet rays The 
experunents on the effects of the rays from a Hanau 
lamp, after passage through a uviol filter, on the 
latex from plants of various families, have now been 
extended to the resinous substances of a number of 
ConiferSB and to the essential oils of the pericarp of 
various Citrus siiecies The resins exhibit fluorescence, 
which 18 usually blue, but sometimes greenish or 
bronmish These substances, then, protect the ports 
of the organism producuig thorn from harmful, 
mv isible radiations by converting these latter into 
hannloBs radiations of greater wave length Similar 
results are obtained with the oleiforoiis glands of 
Citrus - — N A Barblen Physiological culture 
results and applications Ihe auttior has previously 
sliown that it is possible to separate, from vegetable 
tissues, the soluble and insoluble salts existing pre 
fonneil therein Those salts as a whole, constitute 
tho physiological fertiliser, which is the saline nutn 
ment moat suitable to, and most readily assimilable 
by, a plant Various crofw, when fortiliseil on these 
lines, give favourable yields m cornpanson with 
similar crops to which the fertilisers commonly used 
are applied — V Bambacioni Contribution to the 
embryology of Lihum candtdum L Various observa 
tions are recorded of mteroat not only as regards 
tho development of the fenunilo gamotophyte 
which, perfectly identical with that of FrUiUarut 
pershca, follows the Euphorbia dulcts type and oxplams 
in the simplest maimer tho mcrease m the number 
of chromosomes m tho nuclei of tho chalazal region, 
but also on account of a number of anomalies, some 
not previously described 
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Co-education- 

S CIENCE does not give a clear lead on the ques 
tion of CO education The physiological and 
psychological differences between the sexes are not 
‘ significant enough to determine whether the 
sexes should preferably be educated together or 
apart When in 1922 the Consultative Committee 
of the Board of Education was preparing its valu 
able rejiort on Differentiation of the Cumculum 
for Bovs and Girh respectively m Secondary 
Schools it wisely consulted a distmguished 
medical man the late Dr T G Adanii on the 
anatomical and physiological differences between 
the sexes Dr Adanii classified those differences 
under four headmgs — (a) rate of grow th (6) date 
of adokscence (c) anatomical age and (d) after 
puberty the composition of the bleod — and gave 
the Committee all the information available on the 
interrelationship of the internal secietions and 
the essential aiiel secondary organs of sex for as 
he said obviously it has a profeiiind bearing upon 
the problem before the Committee 
The lower proportion of red bloexl corpuscles in 
women has been established by seveinl workers 
Dr Adami discussed at some length recent work 
ein the calcium metabolism of the body referring 
especially to Blair Bell s conclusion that with the 
onset of puberty the calcuim metabolism m the 
foinalo btoonies unstable whi reos in tlio male it 
remams comparative ly constant llie committee 
observes that at that time Blair Bells views had 
not been generally accepted by physiologists but it 
appeared possible that the greater nervous oxcita 
bilify of the ft mmine st x might be ascribed to a tie 
hciency m calcium If the Cominiltee sheiwod a 
disposition to study its problem in the dry light of 
science its recommendations stressed the need 
foi further inquiries rather than the value of results 
already attained 

It must 1)0 rtmomliered that the (-onsultative 
Committee was not concerned directly with the 
question of eo education Evidence on this ques 
tion was however received and a digest is given 
m an appendix The questions considered refer to 
the relations between boys and girls m mixed 
schools — whether, for example, boys tend to take 
a preponderating part m the social life of the school 
— the danger of overpressing guls and not pushmg 
boys forward sufficiently, the relative failure to 
meet the mdividual needs of some girls, and, finally, 
staffing difficulties These last appear to be the 
most serious, for the position under which mixed 
schools are, with some exceptions, under the control 
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of head masters, does not appear to offer a final 
solution Women’s education has already suffered 
too much from ‘ man made ’ cumoula, and a state 
of things m which all the responsible appointments 
m secondary education are held by men would not 
be acceptable to women under present social and 
pohtical conditions 

Ongmally, in Great Britain, as in the Urated 
States, the estabhshment of mixed secondary 
schools took place without much premeditation 
The geographical distribution of these schools 
in England is curious Buckinghamshire, Derby 
shire, Durham, Gloucestershire, Hampshire, Lanca 
shire, Middlesex, Suffolk, Wiltshire, and the West 
Riding appear to like mixed schools , Kent, London, 
Northumberland, Staffordshire, Surrey, and War- 
wickshire appear not to like them I/ancoshire has 
thirty three mixed schools and thirty eight boys’ 
schools under the county authority , London has 
three mixed schools compared to forty boys’ schools 
Mr R E (^holmeley, in his chapter on the boys’ 
day school, contributed to “ The Schools of Eng 
land,” edited by Prof Dover Wilson, remarks that 
the origin of most of these mixed schools is due to 
convenience, including financial convenience , but 
he adds that “ the interesting thing about them is the 
growth of a belief in them on educational grounds, 
and the remarkable success of their work ” He 
regards the growth of the mixed school as ono of the 
most striking developments in day school cduca 
tion The proportion of mixed schools to boys’ 
H( bools is almost exactly seven to eight, and the 
number of boys educated therein as two to five 

If the growth of the mixed school has been 
without premeditation, the same may be said of 
the growth of the girls’ secondary school and 
college The pioneers of women’s education saw 
the nakedness of the land and established new 
schools and colleges for girls and women, making, 
at the same time, a reasonable claim to a small 
share of educational endowments The University 
of London was an early convert to co emminalion, 
admittmg women to all exammations in 1878, with 
the significant reservation that “ no female graduate 
of the said Uriiversity shall be a member of Con- 
vocation of the said Umversity, unless and until 
such Convocation shall have passed a resolution 
that female graduates be admitted to Convocation ” 
Here we see obtruding the old and difficult 
question of control, a question of much contro- 
versy also at Oxford and Cambndge In London 
yius question has advanced a distmct stage under 
the new statutes which grant official membership 
of the Senate to the heads of several women’s 
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colleges, an ‘ abihty ’ accorded to women which 
will be generally approved, as it seems desirable to 
ensure the inclusion of women on the governing 
bodies of universities 

In the British universities generally, co education 
prevails and is unavoidable in the case of subjects 
studied by a small number of students Oxford, 
Cambndge, and London, partly owing to their 
collegiate organisation, present some special 
problems 

The question of medical co education in London 
has been widely discussed m consequence of the 
decision of several medical schools in future to 
exclude women students, a reversal of the policy 
adopteil durmg the War The usefulness of the 
Report of the Committee of the Senate of the 
University of London on this subject is, however, 
reduced, because it was not found possible to state 
specifically the reasons which led the medical schools 
in question to this decision , nor is there any re- 
port by the Faculty of Medicine, the advice of which 
we should have expected the Senate to seek on con- 
stitutional grounds The committee states ‘‘ We 
are unable to see any valid argument on the merits 
agamst the provision of co education in medicme 
The pre possession of the University is m favour of 
such co education ” Seeing that a largo majority 
of the existing colleges of the Umversity are uni- 
sexual, and that seven medical schools have recently 
expressed a preference for uni sexual education, it 
18 difficult to see on what evidence this ‘ pre- 
possession ’ IS based Statistics appended to the 
Report mdicate that there is at present no diffi- 
culty in women undergraduates obtaining medical 
education , for whereas m 1920-21 the London 
School of Medicine for Women had 447 full time 
students, that number had fallen m 1920-27 to 297 
The throwing ojien of tho other medical schools to 
a ‘quota’ of women would tend to reduce the 
success and efficiency of this well organised school 
for women Apart from this, is not tho ‘ quota ’ 
system inherently objectionable ? The University 
would do well to ensure that all special courses, 
especially those by research workers at the spear- 
head of knbwledgo, should be equally available for 
men and women At the moment, no further 
action on the part of the University appears to be 
demanded 

Smee the publication of the University of 
London Report, an important opimon on tho 
question of medical oo education has been pro- 
nounced by Dr Louisa Garrett Anderson, who, at 
a meeting held at the London School of Medicine 
for Women on Mar 21, said that a medical school 
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for women alone had enormous advantages over a 
CO educational school Where women held the 
professorial chairs, she added, women learned to 
trust women , but where there was oo education 
it had been found that the most important work 
was done by men As the Senate Committee, 
though in its nature a lay committee, did not 
attempt to quote expert opinions for and against 
medical co education, this professional opinion by 
a leading woman doctor comes at a convenient 
moment and should carry great weight 
The general tendency of co education is towards 
creatmg large institutions Co educational second- 
ary schools of 6000 pupils are not uncommon in 
the larger American cities Co-education also 
facihtates a preponderance of one sex or the 
other in the teaching stafiF, whereas with separate 
schools there is a natural tendency towards an 
approximate equality In some of our co educa 
tional colleges, women do not appear to have 
obtamed a fair proportion of the staff appoint 
inents Nor can co education offer much on 
couragement to specialisation on sex Imes which 
may be desirable in certam subjects, e g medicme 
In higher education, which demands consecration 
and dedication, the presence of the other sex may 
act as a distraction Frank B Arnold, m an 
article “ The Matuig Season of Co education ” 
(Scnhncf’a Magazine, June 1926), refers to “ co 
educational calf love,” and argues that the finest 
type of woman is not likely to be produced by co- 
educational mstitutions Such women “ need years 
of meditative acquisition, mental broodmg as well 
as physical, and the fault of co education is that it 
awakens the mating mother instmct too early ” 


The Planetesimal Hypothesis 

The Ttvo Solar Families the Sun's Children By 
Prof Thomas Chrowder Chamberlm (Umvor 
sity of Chicago Science Senes) Pp xxu -1-311 
(Chicago Umversity of Chicago Press , London 
Cambridge Umversity Press, 1928 ) 12a 6<f net 

T his book, which appeared on the author’s 
eighty fifth birthday, and loss than two 
months before his lamented death, is a summary of 
the well known planetesimal hypothesis of the 
origm of the solar system which, with the coUabora 
tion of Prof F R Moulton, he developed dunng 
the last thirty years While the greater part of the 
book is a restatement of previously published re- 
sults, some new material is mcluded, and the whole 
forma a compact and useful account of a hypothesis 
which, whatever may be its ultimate fate, must ta^e 
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high rank among the generalisations which have 
stimulated and elucidated geophysical research 
dunng this century 

The “ two solar families ” are, m broad terms, the 
planets and the comets The former class includes 
the major and mmor planets and their satellites, and 
the latter the chondruhtes, comets, and meteorites 
In ‘ the grey beginning of years,” a star passed near 
the sun, and by tidal action, aided by propulsive 
forces in the sunspot zones, drew forth a surcession 
of ‘ bolts ’ from the near and far sides of the sun 
These bolts rapidly cooled and were largely disinte 
grated into a multitude of planetesimals ’ which, 
m the course of long ages, iv ere grad ually reabsorbed 
by the residual nuclei of the bolts, forming the 
planets The coinetary family owed little, if any 
thing, to the passing star It arose from material 
ejected from the sun in the manner of the eruptive 
prominences which are oven now frequently ob 
served The hypothesis is extended m an ingenious 
way, without excess of purely ad hoc assumptions, to 
explam many details of the present solar system 
Prof Chamberlin’s account is not distinguished by 
marked clearness of expression, but it is in the mam 
free from ambiguity, and the meaning is larely ob 
scure to the careful reader A bountiful provision of 
good diagrams and illustrations, and excellent pro 
ductive work on the part of the publishers, make up 
a worthy conclusion to the author’s long senes of 
contributions to geology and allied sciences 

The publication of the book has seemed to Prof 
Moulton a fitting occasion to direct attention to 
certain matters connected with the planetesimal 
hypothesis and its reception among astronomers 
Ho has aceordmgly issued a pamphlet entitled 
“ The Planetesimal Hypothesis,” in which several 
important points are raised It is made up of two 
distinct parts, which may be described succinctly as 
constructive and destructive They are not en 
tirely unrelated, for the instruments forged m the 
former are used os weapons in the latter, and in fact 
were clearly designed for that end, but the division 
18 nevertheless a convement ono 

In the constructive part a sharp Ime is drawn be 
tween hypotheses of the Laplace type and those of 
the planetesimal type The gap between these 
different genera of intellectual constructions is as 
profound as that between different genera of hving 
organisms, and as difficult to bridge ’ ’ The character- 
istics of the genera are described by examples instead 
of speoifio statements, but it is clear that the typical 
feature of the former is the idea that the evolution 
of each oosmio mass is free from extraneous mflu- 
enoes and consequently can be traced out ngorously 
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from a few fundamental principles m a statement of 
great simplicity If mtra atomic sources of energy 
are ignored, these hypotheses require a cosmic time 
scale of tens of millions of years Hypotheses of the 
planetesimal type, on the other hand, regard the 
stars as mutually related objects, the evolution of 
each depending in part upon the others The 
simplicity of the former type does not exist, so that 
some parts of the planetesimal hypothesis may be 
accepted and others rejected The time scale re 
quired here is of the order of thousands of millions 
of years 

Later in the pamphlet another classification is 
advance*! which distinguishes hypotheses which are 
expressible in formuloe from those which are not 
Prof Moulton well oxplams the character of a 
‘ formula ’ or ‘ law of Nature,’ and although he 
does not actually state that this classification is a 
restatement of the former one, it may fairly be in 
ferred that that is so The Laplacian theory and 
the Genesis account of creation are cited as examples 
of hypotheses expicssible by simple formulae, and 
the planetesimal hypothesis as an example of the 
other kind 

So much forthe constructiv e side of the pamphlet, 
now for the destructue side This originates m the 
relations between the planetesimal hypothesis and 
the views of Sir James Jeans and Dr Harold 
Jeffreys on the origin of the solar system, which are 
inamly contamed in ‘ Problems of Cosmogony and 
Stellar Dynamics ” (1919) of the former auid “ The 
Earth ” (1924) of the latter The theories of Jeans 
and Jeffreys both invoke a passing star to produce 
the planets from the sun by tidal action, but the 
conditions of the process and the subsequent de 
velopments differ in the two theories, as does each 
of them from the planetesimal hypothesis 

Prof Moulton first protests against the frequent 
ascription of the assumption of a passing star, and 
the proof of the mvabdity of Laplace’s hyjiothesis, 
to Jeans msteml of to the prior work of Chamberhn 
and himself Further, although the time scale of 
cosmic processes has lately been greatly extended 
through the discovery that mtra atomic energy 
might be available for stellar radiation, no adequate 
aclmowledgment has been made of the fact that 
this possibihty was urged by Chamberhn nearly 
thirty years ago 

This, however, is not all Prof Moulton goes on 
to denounce the methods of Jeans and Jeffreys in 
claiming credit by implication for Chamberlm’s 
worit He complains that these writers give the 
impression that the idea of a passuig star and alhed 
conceptions are mainly due to British workers, and 
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that they do not fairly indicate the date of birth of 
the planetesimal hypothesis, so that pnonty is 
likely to be wrongly assigned He gives a history of 
the development of that hypothesis and compares 
it with the later work of Jeans and Jeffreys, 
concluding that the ‘ tidal theory ’ of these writers 
IS identical m every essential concept with the 
planetesimal hypothesis and that the former is an 
abortive attempt to put the latter mto a formula 

From the point of view of scientific history and 
general principles. Prof Moulton’s pamphlet has 
much importance and some justification There 
seems to be no doubt that due acknowledgment 
has not generally been given to the work of Prof 
Chamberhn and himself with respect to the assump 
tion of a passing star, the criticism of Laplace’s hypo- 
thesis, and the realisation of the factors determining 
the cosmic time scale The planetesimal hypothesis 
IS clearh entitled to very serious consideration, jet 
it has rarely been considered seriously outside the 
works of the authors themselves It is easy to hnd 
reasons for this, but cbfficult to find excuses We 
hope the pamphlet will make it unnecessary to look 
for them m the future 

Very pertinent also are Prof Moulton’s remarks 
concerning the significance of formulas A mathe 
matical statement undeniably carries with it an air 
of authenticity which does not usually accompany 
general descriptions, although the latter may in 
volve greater imaginative insight and approach 
more nearly to the actual happemngs of Nature In 
the attenijit to reconstruct cosmic history, the in 
quirer may be actuated by either of two motives 
ho may believe that somethmg actually occurred in 
pre human times, and seek to discover what it was, 
or he may be concerned to weld together observed 
phenomena mto a consistent logical scheme, and 
mtroduce the past as a useful parameter without 
necessarily assigmng to it the dignity (or indigmty) 
of actuality Usually, perhaps always, the two 
motives are mixed, but on the whole the former pre 
dominates in the descriptive, non mathematical 
theorist, and the latter m the mathematical physicist 
So long as our knowledge is partial, at least, the two 
motives will urge the inquirer along divergmg paths 
We are glad that Prof Moulton has hod the courage 
to insist that one is not inevitably more vahd than 
the other 

Having made so clear a distmction, however. 
Prof Moulton most surprisingly fails to preserve it, 
and as a result we have his vigorous cnticism of 
Jeans and Jeffreys which his own general pnnciples, 
if properly apphed, would discredit The startmg- 
pomt and sole sanction of the attack is the assump- 
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tion that the ‘ tidal theory ’ of these imteis u ; 
merely a ram attempt to formularue the plane- 
tesunal hypothesis and oonaequently u separated by 
a profound gap from hypotheses of the Laplace type 
It IS difficult to understand how such an assumption 
could be made, tor there could scarcely be a more 
typical example of the Laplacian type of hypothesis 
than the tidal theory It has, m common with the 
planeteeimal hypothesis, the assumption of a passing 
star as the ongm of the whole process, but the sub 
sequent development is so profoundly different m 
the two Imes of thought that the bodies which give 
the name to the h 3 rpotheeis of Chamberbn and 
Moulton do not exist m that of Jeans and Jeffreys 
Extracts from prefaces will jierhaps make this 
clear Jeans writes ‘ ‘ The present essay is primarily 
an attempt to follow up a hne of research initiated 
by Laplace and Maclaunn, and extended m vemous 
directions by Roche, Lord Kelvm, Jacobi, Fomoar^, 
and Sir Q Darwin ” Prof Moulton’s examples of 
the Laplacian type of hypothesis are the works 
of Laplace, Helmholtz, Sir G Darwm, and Lord 
Kelvm Jeans oontmues When a firm theoreti 
cal framework had been constructed, it seemed per 
missible and proper to try to fit the facts of obser 
vational astronomy mto their places ” Chamberlm, 
on the other hand, was led to theoretical discussion 
by a desire to explam geological facts “ We may 
make the vestiges of the genetic events serve as 
our guide All the peculiarities of the planetary 
system should serve as system pomters to 
the true mterpretation " 

Agam, Jeffreys wntes “ Quantitative compari 
son of theory with fact has always been the mom 
object of the book ” Clearly it is the ‘ formula ’ 
typo of theory that is attempted here 

Prof Moulton’s attack on Jeffreys’s ‘tactics’ is 
regrettable and, it appears to us, without justifies 
tion It 18 unfortunate that Jeffreys does not give a 
specific date to Chamberlm and Moulton’s work, 
but the character of his discussion of it is not fairly 
indicated m the pamphlet After very favourable 
mention m Chap u jt is discussed m an appendix 
of seven pages begmnmg “ The Planetesimal 
H3rpotheeis was hiqtoncally the parent of the Tidal 
Theory It was mvented by T C Chamberlm 
and F R Moulton m the early years of the present 
century, and detailed accounts of it may be found 
m ” (three sources) Smoe Prof Chamberlm gives 
19 references to original papers cm the hypothesis, 
excluding its exposition in books, Jefifreys’s date is 
perhaps as speoifio a one as could conveniently be 
given, and should certainly mislead no one m th^ 
mattn of pnonty The histonoal imporitmee of 
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the hypothesis is agam emphasised at the end of 
the appendix 

We are convinced that Prof Moulton’s charge of 
national jealousy is unfounded, and the foregoing 
quotations appear to us to be strong evidence on 
this pomt It will nevertheless be sppropnate to 
exammo the matter more generally An analysis 
of the personal references in the mdexes of the books 
here considered reveals the followmg percentage 
figures 

UaferenoM to 

biisiah Writer! Amert««u Writen Others. 

Chamberlm 111 dS 6 2M 

Jeans 22 8 37 9 39 3 

Jeflreya 58 6 16 8 24 6 

Prof Chamberhn s book has been included not 
m order to criticise his neglect of non Amenesn 
work, but to show the mevitability of an apparently 
undue emphasis on the work of one s own country 
men m any ongmal mvestigation We do not com 
plam of Prof Chamberlm s tactics we go to 
his book for an account of the planetesimal hypo 
thesis which was mdtsputabl> made m Amenca 
But w© do thmk that Sir James Jeans and Dr 
Jeffreys are entitled to a similar consideration 
Their theories are os ongmal as Prof Chamberlm’s, 
and we hope that Prof Moulton’s just objection to 
a general neglect of Prof Chamberlin’s work will no 
longer be weakened by an unjust attack on the work 
of others H D 


The Study’ of Corals 

CeUalogue of the Madreporartan Corale tn ihe Brttuh 
Museum (Natural History) Vol 7 A Mono 
graph of the recent Meandroui Aatreeuke By 
Prof George Matthai Pp v + 288 + 72 plates 
(London Bntish Museum (Natural History), 
1928) np 

T he existing corals are the most unsatisfactory 
group of the ammal kingdom from a system- 
atic point of view 'They are accursed m that they 
have supposed ancestors and relations so far back 
as the early Cambnan, the play of stratigraphers, 
who care not for life 'Theu: most promment feature 
IS an exo skeleton of carbonate of lime, which is 
neither for protection nor for muscular attach 
ments, both of which are reflected m those of 
vertebrates and arthropods There are radiating 
plates (septa) from centres, over which he the 
mouths (stomodoea) of the anemones (polyps) that 
are seated upon them Other struoturee are central 
columns (columella) and surrounding walls, all free 
edges toothed perhaps, and the skeleton (oorallum) 
goee on perpetually thickening so long as the 

Pi 
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onemooes live There is immense vanation in the 
size and height of septal teeth, and the septa vary 
in length, height, and thickness, as do all other 
structures, in correlation with rapidity of growth, 
with moidence of light, with water movements, 
and so on Systematy becomes worse in ‘ colonial 
or many mouthed or polyped forms, for these show 
m addition, more clearly correlated with environ 
ment, vanation in the position and rate of pro 
duction of new jwlyps such as to give wide differ 
ences m the coralla All modem reef buddera have 
algffi hvmg and reproducing within their polyps, 
and these we judge to be the most important factor 
in their nutrition They, like the chlorophyll m 
the tree, may produce vast modifications in the 
growth form of their host 

Yet modem corals must be classified for the sake 
of the paleontologists who have to make their 
deductions as to the fossil species from the 
analogous livmg forms, if for no other people 
About half a century ago their skeletons were all 
wo really knew They were supposed to be internal 
before von Koch found them to be formations 
or precipitations outside the ammals Then the 
anatomy of the polyps was partially cleared up 
by von Koch and by von Heider Fowler, Bourne 
and Duerden amongst others, while Wayland 
Vaughan, by his studies on both living and fossil 
corals, greatly enriched our knowledge The barren 
ness and madequaoy of any systematic study based 
on oorallum alone was made clear Yet, to bnng 
conviction, the attempt had to be made to bnng 
order out of confusion on the old lines, and the 
Natural History Museum issued six catalogues 
dealing with eight genera Brooks and Bernard 
made confusion worse confounded The latter 
never examined scientifically even a smgle coral 
poljrp, and yet stated that their skeletons ‘ follow 
the growth of the polyps closely ’ He was unable 
to determme his species and adopted a geographical 
arrangement, for example, enumerating twenty 
four forms, which he termed Pontes Fiji Island, 
1-24 ” , growth forms are correlated with locahties 
rather than with environments These catalogues 
were misfortunes, sheer waste of money, which 
could have been avoided if any member of the 
MuseunyAaff had been sent to any coral reef for 
SIX mdIMlis’ study of the living forms 

It was at this stage that Prof Matthai com 
menoed his researches eighteen years ago He 
made a profound study of polyps and coralla to 
gether, specialising on the massive, many polyped 
Astrseidse, some of which have separate seats for 
each polyp, separate ooraUites, while others have 
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meandermg valleys with many stomodeea Of the 
former he had more than eight hundred specimens 
m the collections at Cambridge, and he examined 
the x>olyps of seventy five of these by sections He 
also worked over the collections of Glasgow and 
of most of the European capitals, m which he found 
690 colomes His results (Trans Lxnn Soc , 17 , 
1914) reduced the desonbed species by three- 
quarters, and he showed that, once the polyp form 
of a species was determmed, the species could be 
recognised by coralla alone Hermaphroditism 
was seen to be a common phenomenon, and fission 
of the polyps by division through their stomodoea 
was proved not to exist, thus upsettmg a mam 
character m all former classification 
Prof Matthai then extended his researches to the 
reefs of the West Indies and, en route, exammed 
many of the Dana and other types m the Umtod 
States His Colony Formation in Astrwid Corals ’ 
(Phil Trans BjS , 1926) sets out two modes of 
polyp budding, mside and outside their tentacular 
rmgs The extratentacular budding corals have 
only a single stomodoeum withm each circle of 
tentacles, whereas the mtratentacular are di , tri , 
or poly stomodoeal, the stomodoea joined to each 
other by either one or two couples of mesentenes 
The foundation of the long meandermg vallejrs of 
the brain corals was made clear Hydnophora is 
the extreme case its monticules are isolated bits 
of oorallite walls, while the polyp surface between 
has vast numbers of stomodoea, the ‘ colony ’ being 
really a single poly stomodosal anemone, seated on 
a coral base of oompheated plates and walls 
The systematic examination of the valhed 
Astrseidte was the test required for these results 
The Cambndge collections, both of these and of the 
genera previously exammed by Matthai, were given 
to the Natural History Museum, together with 
all sections, etc , for permanent reference The 
Museum at once offered to pnnt a catalogue, 
and this has now appeared, with such a wealth of 
illustration that, be the system correct or not, we 
have a mass of information from which any 
subsequent researcher may convemently start 
Matthai’s services were given under considerable 
personal sacrifice, but he should be satisfied with 
the results, which reflect the highest possible credit 
on himself and on the Indian Educational Service 
to which he belongs This is a strong statement, 
but I confess that I was sceptical as to the apphoa- 
tion of his theoretical paper to systematy As a 
result, I have been testing his methods and oon- 
elusions as to the species of his ocwals off and <m, 
smoe I first leumt them, more than a year ago 1 
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find they work with comparative ease, and 1 have 
no advantc^ over any other systematist save a 
very limited aoquamtanoe with corals as living 
organisms 

The secret expounded by Matthai is first to 
study the polype, none of which have directive 
mesentenes, to determine how they form fresh 
mouths, and this gives the clue to valley formation, 
etc He finds the same methods m quite diverse 
colonies , these form a genus to be further divided 
into species on other anatomical characters The 
mesentenes joming stomodoea, the vaned forms of 
nematocysts, and the number of pnnoipal mesen 
tenos are some of the accessory characters of his 
polyp key Those chosen for the skeleton key are 
septal margins toothed or not septa thick or thm 
columella present or absent, and lamellar, dense 
or trabecular, etc these unfortunately, bear a 
minimal relationship to the growth methods of the 
polyps, with which the mesenteries of the first key 
are ooncomod Each key will help the systematist 
to name, but the corallum key gives no clue to the 
phylogeny of the group, as to which the author 
rightly speculates The interesting fact appears 
that of the 28 genera described, 16 are confined to 
the Indo Pacific and 12 to the Atlantic their 
centres respectively in the East and West Indies 
Ten of the genera are monotypio, while 10 others 
have 2 species each Of the more abundant brain 
corals the Indo Pacific Coelorta has 4 species (2 
new) in place of 10, and the Atlantic McBandnna 
3 m place of 28 Muasa of the West Indies — ^it is 
a pity that Matthai could not obtam polyps — is 
stated to be monotypio, whereas its supposed Indo* 
Pacific forms are placed m three species of Lobo 
phyllia, which would be easier to follow were their 
numerous figures less scattered m the plates 

In conclusion, we congratulate the Directors and 
the Keepers of the Natural History Museum that 
have been concerned on their bravery and scientific 
acumen m reoommendmg the publication of this 
catalogue, after six previous quite disastrous 
volumes The refigunng by photographic methods 
of a large number of ‘ type specimens ’ m many 
museums is of immense value, and only mode pos 
Bible by the recogmtion that science is mtemational 
This shows a healthy spirit in zoological science, as 
does the co operation of directors and collectors 
with a real worker On the whole, I am disposed 
to consider that the method here sketched is almost 
the last word so far as the anatomy of ‘wild’ 
species IS concerned, and for the next advance I 
look to expenment and to a study of the wbqje 
physiology of coral polyps, particularly to ttiat 
No 3102, VOL 123] 


of corallum formation That many species are 
adapted to wide changes m salimty, m temperature, 
m currents, m mud content of the water, m hght, 
in phosphate content (especially m connexion with 
the commensal algee), etc , is certam All these are 
felt by the living polyps and are reflected in the 
growth of large colomes We must know here 
more about our hving boasts before we study 
further their systematy 

J Stanley Gabdineb 

The Origins of European Culture 
Th£ Moat Ancient East the Oriental Prelude to 
European Prehistory By Prof V Gordon 
Childe Pp xiv + 258 + 24 plates (London 
Kegan Paul and Co , Ltd , 1928 ) 15s net 

A NEW book by Prof V Gordon Childe is always 
welcomed by students and the volume 
under notice has special value as it carries the 
history of European cultures as descnbed in his 
Dawn of European Civihzation” (1926) to their 
origins in the ancient East for the whole chronology 
of prehistoric Europe ultimately rests on syn- 
chronisms with the historical cultures of Babyloma 
and Egypt The book begins with a reconstruction 
of the culture of the then thickly populated pleasant 
grass lands of northern Afnca and southern Asia 
of late palseobthio times Firm ground is reached 
in the description of the culture recently found 
at Badana, south of the Fayum Culturally, the 
immigrant Badanans were a whole stage removed 
from the savagery of the Capsian hunters , they had 
mastered all the arts that are usually termed 
neohthic, and m addition they were acquamted with 
copper The Badanans may have been autoch 
thonous in the Nile valley or somewhat farther east , 
the modern Hadendoa appear to have relations 
with this ancient stock ITiey were the founders of 
Egyptian agnculture Later, the first pre dynastic 
culture arose in Upper Egypt from this basis and an 
infiltration of Getulian elements from the west 
The First Dynasty of Babylon con be fixed at 
2190 B c , but long before this there are written 
records of kings of vanous cities that date' back to> 
an event termed the Flood, and even earher The 
First Dynasty of Ur dates from before 3000 B o , 
and belongmg to a period some 600 years earher are 
the joyal tombs excavated by Mr 0 L Woolley 
Those who have seen his exhibitions m the British 
Museum will recognise that this very nch and 
matiure civilisation must have hod a long history 
behmd it Gordon Childe discusses the character 
and affinities of the first and second prediluvial 



HATVRE 


[Apbil 13, 1929 


oultorw, the fomer is oiamly revealed from 
excavations at Susa (S I ) and at al’Ubaid, the 
latter is that of Susa II and of other sites 

As we have the first account in book form of the 
Badanan culture, so also we have that of the 
Indus civilisation We find thanks to work of 8ir 
John Marshall on the now impovenshed banks of 
the Indus a bnlhant oiviiisation in touch at once 
with the prediluvial villages of the Iranian plateau 
and the nascent city states of Babylonia, and the 
Arabian Sea was ploughed by dhows freighted with 
the stuffs of bmdh consigned to Babylonian nver 
towns Thus the civilisation of hmdh was ahead of 
that of Sumer About 3000 b o a catastrophe over 
took the cities of the Indus basm Gfordon Childe 
thinks it IS a legitimate deduction that the rdle 
of the maritime peoples of Arabia was to act as 
intermediaries between Egypt Mesopotamia and 
India 

This book should be of defimte mterest to the 
non specialist reader as it is pleasantly written 
copiously illustrated and will enable him to place m 
their histoncal setting the discovenes that are 
contmually bemg noticed in the daily Press 

A C H 


Our Bookshelf 

Morpheus or the Future of Sleep By Prof D F 
Fraser Hams (To day and To morrow Senes ) 
Pp 94 (London Kegan Paul and Co , Ltd 
New York E P Dutton and Co , 1928 ) 2« (id 
net 

A NUHBBR of emment men of science have contn 
buted to the admirable senes to which this little 
book belongs, and success has attended their efforts 
varying with their abihty to oast aside professional 
restramts and speak their adventurous and un 
guarded mmds If the unsophisticated reader is 
Willing to add Dr Fraser Harris’s name to the hst, 
it will be for reasons which are unfortunately con 
cealed from the specialist No subject could offer 
a greater opportunity for daring and in^mous 
speculation founded m scientific fact but Dr fVaser 
Hams prefers to follow (rather lamely) the story of 
the journals On p 11 expectation is aroused by 
the statement that oomparaU vely few people could 
.tell us exactly what it is that makes us slee^ and 
finallypermitsustogotosleep ’ Gall, Mosso, PUpm, 
ClaparSde, Ramon y Cajal, Duval, Howell, Conat, 
and Pavlov did not claim to do more than suggest 
tentatively, and while the author gives some account 
of them work, it is fqr the moat part shorn of those 
honest doubts and reservations which somehow 
constitute a real oontnbution to the subject 
JB^nally, he takes refuge m that disastrous propensity 
of ph^ologists confronted with confiioti^ streams 
of evidence, the ‘ omnibus ’ theory Thus we have 
the absurdity ‘ types ’ of sleep (p 26) Par 
No 3102, VoL 123] 


tumlarly it is confnsmg to see Pavlov taken into 
toe ommbus First among physiologists he seems 
to have broken with the earlier inactivity toeones 
completely There is still the problem of sleep 
Some serious errors are made The granules of 
Nissl are scarcely ‘ rod like ’ and they certainly 
are not to be found m toe nuclei of nerve cells m 
any circumstances, as Dr Fraser Hams imphes 
(p 26) The dream does not appear to have a 
veiy respectable biological ancestry if all we can 
say IS that we are entitled to assume that certam 
animals for instance the dog, can dream ” For 
many animals the dream is a most important pro 
tective mechanism The speech centres m the 
frontal lobes does some mjustice to several 
workers and it is to be doubted whether insistence 
upon the hallucinatory character of dream images 
18 to be commended even m a popular work 
Several passages suggest that Dr Fraser Hams has 
not observed the mamas associated with low blood 
ressure Whether there seems no reason to 
oubt that information is conveyed telepathic 

ally or directly to the bram without having been 
oommumcated through any of the sleeper s organs 
of sense (p 77) is a matter of opmion as is also 
the statement that some dreams are the expres 
Sion of ancestral memories is an attractive theory ' 
(P 78) 

The future of sleep is discussed in sixteen pages 
Evidently its security will depend largely upon 
social and pohtical agitation for the suppression of 
its prohfic modern enemies 

Elements of AUemating Currents and AUemati'ng 
Current Apparatus By Prof J L Beaver 
Second edition Pp xm+393 (New York, 
London and Toronto Longmans Green and Co , 
Ltd 1928 ) 18s net 

This book is written mamly for the benefit of those 
oommenemg the study of alternating currents 
The numerical examples are numerous and a very 
fair attempt has been made to explam away the 
difficulties which every one expenences m studying 
the subject For those who nave not the benefit 
of a teacher numerous references are given to 
papers and other text books where fuller explana 
tions will be found Some of these papers, as for 
example the BuUetvns of the Geiwm Eleotno 
Company of Amenca cannot easily be obtained 
on the eastern side of the Atlantic The nomen 
clature used is mainly that standardised m Amenca 
Capacity is called capacitance and a condenser is 
sometimes called a '^capacitor ’ Possibly this is 
to prevent confusion with a steam condenser, 
which IS quite a different device It has long been 
thought desirable by electncians to stanwtrdue 
the tenmnation ‘ or ’ to designate a piece of 
apparatus But the difficulties m the way seem 
insuperable Arrestor, startor, and divertor are 
coming into use, but exciter, damper, and feeder 
still have the ‘ er ’ termination 
Naturally, m an elementary book it is difficult, 
if not imporablfi, to state the theoienis rigorously 
and to give their limitations We think, however, 
that a word of warning might have been added on 
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p 166 to tlie fonnola giToa for eddy cnrrent losses 
On jp 44 it is mislesdmg to state that the ‘ convex 
surf^ ' of a conductor cames the high-frequency 
current In a ooncentno mam with high-frequency 
currents the current nearly all flows near the 
concave surface of the outer conductor, the cur- 
rent near its convex surface being almost negligible 
On p 107 the method of representing a vector by 
a complex number is attributed to m KennelW 
Mathematicians usually attribute it to J R 
Argand (1806), but it seems to have been previ 
ously us^ by Gauss and Weasel (1797) 

L'Induatna chtrmco metaUurguM del solfato di ratne e 
le m%sceU cupnche fungh%c%de ed anltcnUogamtche 
Per E Cnvelh Pp vm + 321 (Milano U1 
rioo Hoepb, 1923 ) 36 lire 
This is an interesting book, which can be heartily 
recommended to malmrs or users of copper sulphate, 
to all chemists, and, as regards some sections of it, 
to the general reader 

Part 1 deals with the development of the blue 
vitnol industry and with its marketing, methods of 
anal 3 r 8 u and properties, and contains alra a detailed 
description of its manufacture, inoludmg treatment 
of by products In Part 2, the metallurgy of 
copper, in so far as it concerns the manufacture of 
the sulphate, is considered, and in Part 3, such sub 
jects as its physiological eflects, its mode of action 
in hme-copper sulphate pastes, its uses as an anti- 
cryptogam, and various minor apphcations, are 

diMUSi^ 

The book has been carefully wntten and, al 
though the information given must be almost ex 
haustire, is far from being a mere compilation, the 
material bemg dealt with m a lomoal and readable 
manner To the majority of readers, probably the 
most interesting portions of the book are those of 
Part 3, in which the available experimental data 
conoermng the effects of copper salts on ammals and 
plants are subjected to cntical examination 

No index is provided, but this lack is largely com 
pensated for by the table of contents A few minor 
mispnnts occur, and the first logarithm given on 

E 52 for C!uSO« is actually that of the mnta 
ted salt The pnnting is of the usual high 
. 1 standard 


An AUm of Economic Gkography (Text and Maps) 
^ John Bartholomew and Prof L W Lyde 
Third edition, revised and enlarged moo operation 
with M R Shackleton Pp xoiu + 74 (Lon 

don Oxford University Press, 1928 ) 8s dd 
net 


This is more than an atlaa of economic geography, 
for the text runs to nearly a hundred pages, and 
besides explaining the maps, adds a great deal of 
useful geographiou matter It is full of ideas, and 
pomta out many striking geographical correlations 
Prof Lyde is reqxmaible for the whole of the text 
The number of coloured maps is slightly reduced 
from the original edition, but two dot^ black and 
white distr^utional maps have been added In 
these, as in the coloured maM, the technique is 
exodlott and the standard of aoouracy is nigh 
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Minor changes might be made in the map of rehgiona 
and of commercial development, and it is to be 
hoped that m the next edition the colour division 
of the races of man may be abandoned Another 
improvement m a most useful work would be the 
re mtroduction of the maps of seasonal distnbution 
of rainfall and of languages of commerce 

Stage A Oeometry By R W M Gibbs (Black’s 
Mathematical Senes ) Pp vm + 109 (London 
A and C Black, Ltd , 1927 ) 2e 
Aix teachers will recognise the importance of the 
Mathematical Association’s Report on “ The 
Teachum of Geometry m Schools,” and the value 
of Mr Gibbs’s work lies m his successful attempt 
to provide a suitable text book to cover Stage A 
as recommended m the Report 'The arrangement 
of subject matter and the selection of examples 
show that the author is used to the practical difli- 
oulties of approaching the subject of geometry for 
the first time 

Emphasis is naturally laid on the expenmental 
aspect , and field work, and what is sometimes 
known as ‘ boy scout geometry,’ are well treated 
In addition to general ideas on mensuration, in- 
cluding Pythagoras’s theorem, the book concludes 
with introductions to symmetry, loci, and similar 
figures This volume should form an excellent 
stepping stone to the other stages, deductive and 
systematising, mentioned m the Report 

H D A 

Volumetnc Qlaesware By Vemey Stott (Books 
on Glass and Glass Technology ) Pp 232 
(London H P and G Witherby, 1928 ) 20« 
net 

This work comes as a wholesome corrective to those 
trustful chemists and physicists who are tempted 
to accept their volumetric instruments even with a 
modicum of faith The author emphasises the 
importanoe of quahtv and accuracy m volumetnc 
glmware, and his ix>ok is mtended for manu- 
facturers and users of such apparatus Vanous 
common types, mcludmg meaeurmg flasks, gradu- 
ated oylmders, pipettes and burette, are treated 
m detail, and a uescnption is given of the processes 
of marking and graduating Other essential sub- 
jects, such as units of volume, cahbration tables, 
and the effect of apparatus errors on results, are 
also adequately treat^ The book, which contains 
numerous illustrations and tables, can be recom- 
mended to all who are ooncemed with volumetnc 
analysis and similar work 

School Reeearchu in Heat By C W .Rnight 
Pupil’s Book Pp ii-f96 Is 3d Teacher’s 
Handbook Pp 80 Is 6d net (London . 
George Phihp and Son, Ltd , Liverpool Philip, 
Son and Nephew, Ltd , n.d ) 

Littlb books which follow toe author’s method oi 
teaching heat to an elementary standard by meant 
of questions and answers They are good in theii 
way, though somtoow the spontaneity which the 
metocMl denfiuada seems duUra by the formality ol 
pi^t 
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Letters to the Editor 

[Tha Editor data not hold himaelf reaponaibla for 
opmiona expreaatd by hta correapondenta Neither 
eon ha undertake to return, nor to correapond tutth 
the writera oj, rejected manuacnpta intended for thia 
or any other part of Natcbb No notice la taken 
of anonymoua communicattona ] 

Nervous Impulse in Mlmotm pudtca 

Is- the conduotion of the excitatory impulse m the 
plant essentially similar to that of the nervous im 
pulse in the animal 7 This problem is of great theo 
retioal interest In his “Nervous Mechanism of Plante** 
(1026), Bose states that the mteroommumoation and 
interaction between more or lifss distant organs m the 
plant are brought about, as in the ammal, “ m two 
different ways — by translocation of matter and by 
transmission of motion The first is effected by tiie 
alow movement of fliud carrying chemical substances m 
solution, such as occurs in the circulation of sap , the 
second by the rapid propagation of protoplasmio ex 
citation such as the nervous impulse in the animal * 
In hia presidential address at the Indian Science Con 
gress, Lahore (1027), Bose makes his position per 
feotly clear by the statement that in physiological 
mveatigations the inquirer is pnmanly concerned with 
the function of the organ and not unth ita outward form 
In support of this he adduces the case of insectivorous 
plants {Droaera, Dioneaa, and btepenthea) which are 
universally acknowledged to possess digestive organs, 
m spite of the fact that the organs are very different 
m appearance from those of the more complex ammal 
The employment of the same terra for these plant and 
animal reactions is justified by the fact that the 
function of digestion is performed by similar processes 
m both the solution of organic food matenal by a 
glandular secretion, and the subsequent absorption of 
the dissolved product 

The plant»world offers a unique opnortunity for the 
study of the gradual evolution of a simple and pnmi 
tive organ mto one of greater complexity In regard 
to the nervous function, it is to be remembered that 
the conducting tissue m the animal kmgdom itself 
exhibits wide vanation from the simpler type m m 
the Meflusae to the more complex in the lugher atumab 
The conducting tissue of the pltint would naturally be 
expected to be much simpler in structure, and as a 
matter of fact it is very different in appearance from 
the nerve of the higher animals The question to be 
decided is whether or not the process of conduotion of 
excitation is similar in the two oases (being usually 
detectable by the contractile movement of the ter 
minal motor organ) 

There are several physiological tests of a crucial 
character by which the nature of the transmission of 
the impulse m Mimoaa can be asoertamed , whether 
It IS dependent upon a movement of sap, or is a con 
duction of protoplasmio excitation Sir J C Bose has 
been kind enough to offer mo every feMiility for work 
mg in lus Research Institute at Calcutta, and an ao 
count of the following experiments on transmission of 
excitation in Mimoaa wiU doubtless be of interest to 
readers of Natubb It may be stated that the senes 
of expenments which I repeated were accomplished 
without a single failure Limitation of space allows 
me to describe only one typical example of each 
senes 

The experiments were carried out in winter (Jonu 
1929) Though the physiological condition of 
Mimoaa was not so favourable as m summer, yet I 
^encountered no difficulty in obtaining the foUowmg 
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results m a green house (temp 30° 0 ) m which the 
sunhght was uniformly diffused by gloss thmly coated 
with white paint 

Bxfkbihbntal Skbiks 1 Diaonminative Polar Ac- 
tion of Electric Current in Excitation — In an animal 
nerve, a feeble electnc current mitiates excitation at 
the cathodic point at ‘ make * (there being no exoita* 
tion at the anode) , the transmitted excitation is de- 
tected by the twitch of the terminal muscle 

In the parallel experiment with Mimoaa, I mode 
suitable electnc connexions with two opposite jietiolea 
at a distance of 20 mm from the motile pulvmus 
When the point on the right petiole was mode the 
cathode, an excitatory impulse was mnerated which, 
travelling agamst the direction of &e normal tran- 
spiration current reached the pulvmus and caused the 
fall of the leaf after an interval of 1 6 sec Making 
allowanoe for the latent penod of the pulvmus, the 
velocity of transmission of excitation m this winter 
specimen was foimd to be 14 3 mm per second Re 
versal of the direction of the current by a Pohl com 
mutator caused cathodic stimulation of the left {letiole, 
resulting m the fall of that leaf 

Similar results were obtained with the secondary 
petiole of a leaf, m which the propagation of the ex 
citatory impulse is exhibited by the upward closure of 
the sensitive leaflets (Fig 1) Bose found that the 



velocity of transmission m thin petioles is very much 
higher, being 100 360 mm per second My results 
fully confirm this 

It will be noted ( 1 ) that the impulse was transmitted 
in the complete absence of any nydromeohanical dis- 
turbance , (2) that excitation was onnnated and con 
ducted without any wound which mi^t have mduoed 
the secretion of some hypothetical stimulant which 
could be tianslocated by the movement of sap , (3> 
that the direction of transmission of impulse was in 
wards, against the direction of the nora^ transpira 
tion current , (4) that the speed of transmission was 
inoompait4bly higher than that of the slow movement 
of sap , and (6) that the oharactenstio polar action of 
the current which imtiates nervous impulse m the 
animal also caused an excitatory impulse in the phuit 

SxPBRiMXNTAi, Seeibs 2 Arreat of OondMctwn by 
Anodic Block — ^With feeble current, the impulse in the 
animal nerve is transmitted across the anode , but 
with a stronger current, the depression of conduc- 
tivity at or near the anode is so great that the impulse 
IS arrested by an anodic block 

In Mimoaa, parallel effects eon easily be demon- 
strated in the secondary petiole, conduction taking 
place m both directions as in the nerve On starting 
a feeble current (1 4 nuoroamperes), the cathodic ex- 
citation at K was transmitted (Fig 1 ) to the and 
to the left (across the feeble anode) The expemnent 
was repeated with a stronger current (8 6 mioro- 
amperes) , the impulse imtiated at the cathode K' 
was now transmittM to the extreme right end of the 
secondary petiole , whilst the impulse to the left was 
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oomplatefy •rrestod at A' by the depretdon of oon> 
dueuf^ty oauaed by the atronger anode (Fig 3) 

KxnouKBirrAJL SEBixa 3. The Reflex Are — The 
phenomenon of the reflex aro is well known in the 
animal, where the affere4kd|jfii>going impulse due to 
peripheral stimulation is iMwted at a centre and is 
transmitted along a new '^wff'ae an efierent or out 
going impulse 

It IS veiy surprising that exactly parallel effeote are 
observable in Mtmoea Penpher^ stimulation of the 



Fid 2 — UfTMt of ttronser current Block at •trooffer anode A 


secondary petiole (1) at 5, by tetanising electric shook 
of moderate mtensity (Fig 3), gives rise to an ingoing 
or afferent impulse, wlucn reaches the pulvinus and 
causes the fall of the leaf After a short while, the 
existence of an efferent or outgoing impulse is de 
tented by the aerial fall, from base towards apex, of 
the leaflets on the secondary petiole (2) Ihere is a 
marked difference between the velocities of the mgomg 
afferent and of titb outgoing efferent impulses Boee 
found It to b4 about seven times greater In the ex- 
periments Which T earned out I found it to be six to 
eight thnes quicker 



As all the characteristic effects of the transmitted 
impulse in Aftmow are in every way sinular to those 
of the nervous impulse in the animal, the most natural 
inference is that the process of transmisaton la of the 
same nature in both Physiologists will therefore be 
inclined to agree with Bose’s oonoluaion, that if the 
impulse be oidled ‘ nervous ’ m the ammol, there is 
equal reason for applying the same tenn in the case 
of the plant 

Bose Institute, Oaloutta, 

Jan 29 
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Orowth>gradlents and the Developmrat of 
Animal Form 

D’Aaoy Taotmott m his “ Growth and Form," 
Chapter xi , deals lucidly with the properties of logar 
ithimo spirals, and the reasons tot their frequent 
occurrence in orgmusms He points out that for them 
to arise, ( 1 ) parts of the growing edge must be growing 
at different rates, the growth rates of any two pomts 
on the edge preserving a constant ratio of growth 
rates for so long as a regular loganthrmo spiral is 
produced , (2) the growth rate must fall off more 
or less steadily from one end of the growing but 
face to the other , (3) the products of growth must 
be laid on as so much dead matter, or at least 
matter incapable of further growth. In his own words 
(p 500) the loganthime spiral form of an orgomo 
structure can be explamed “ if we presuppose that the 
increments of groiidh take place at a constant angle 
to the growmg surface, but more rapidly at tho ‘ outer 
edge ’ than at [the ‘ inner edge ’], and that this differ 
enoe of velocity mamtains a constant ratio Let us 
also assumo that the whole structure is rigid, the new 
accretions solidifying as soon as they are laid on ” 

It 18 , I think, worth pointmg out that this and the 
tvM of growth which Champy (C Champy, “ Sexua 
hte et Hormones,” Doin, Fans , 1024) luid 1 (J g 
Huxley, Btol ZentralblM, Bd 47, p Ifll , 1027) 
have called heterogonic (m which the size relations of 
orgauia x and y can be represented by the equation 
y<mbx^) are both special cases of the same phenomenon 
namely, of constant differential growth ratios in 
different renons of the organism The sole difference 
IS that in logarithmic spiral growth the increments 
produced take no further part m growth, but are 
locked up as so much rigid structure, while in hetero 
gome growth the increments are added to the mass of 
uvmg tissue capable of tontmued growth The differ 
enoe is similar to that betueen two sets of sums of 
money growmg at different rates of simple interest and 
at different rates of compound interest respectively 

There is a further uiterestmg similarity between the 
two types of differential growth In logarithmic 
spiral ^owth, the growth rates fall off more or less 
evenly from one margin of the growing surface to the 
other I have succeeded m showing (/ c and un 
publisheil work) that in markedly heterogonic organs 
such as crustacean obelss (Uca, Afata, Homarue, 
Supagurue, various prawns, etc ) the most rapid 
growth rate is that of the penultimate joint, the 
growth rates of tho other joints falling off regularly 
as the body is approached Similar facts appear to 
be true for the limbs of ungulates, accordiiig to my 
friend Mr J C Hammond, and the abdomen of female 
spider crabs (M E Shaw, Hrit J Exp Biol , fl, 14S , 
1028) When, on the other hand, growth is isogomo, 
all the ports (joints of female chela, C/co, Maia , joints 
of male abdomen, Inachue) grow at the same rate 

As T previously pointed out, and as has been stressed 
by Pearsall (W H Pearsall, ” Growth Studies ” 6. 
“ On the Relative Sizes of Growmg Plant Organs,” 
Ann Botany, vol 41, No 163, pp 649 656 , 1927) m 
his analysis of sinulor heterogonic relations- between 
the parts of plants, heterogony is really the simplest 
typo of differential growth, ocoumng, namely, when 
the ratio of two growth rates remains constant over 
long periods It is interesting to find that one of the 
other most generally distributed modes of growth, 
that in the form of a logaiHH4>mio spiral, is d^uoible 
from the same principle. Vanous shells depart 
slightly from the stnotloganthmio spiral , and vanous 
disnarmonically growing organa depart slightly from 
the accurate ^terogomo formula. But this does not 
obscure the basic nature of the differential growth- 
ralao 


Hans Mousch 
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It would further seem to be s general pmuuple that 
when two regions of markedly afferent growth rate 
exist in an organ or region, there is a graded change 
of growth rate in the intermediate space The bio 
ohemioal basis of such graded differenoes in growth 
rate should be interesting to investigate 

Julian 8 Huxley 

King’s College, London, 

April 3 

Difference between the Absorntlon and the 
Raman Spectrum' 

Sbvbbal investigators have recently stated that in 
many oases Raman lines are found which do not 
oorrespond with mfra red absorption frequencies 
(CsrelL, Pnngsheim, and Rosen, Zs J Phys , 61, p 611, 
1928 Czerny, tfctd , 68,p 317, 1929 McLennan and 
McLeod, Nature, 128, p 160, 1929 EIIis, tbtd , p 
206 Rasetti, tbid , 206 R W Wood, tbid , p 279, 
and others) Several authors state this as oontrsory 
to the theoretical expectations The purpose of this 
note 18 to direct attention to the fact that the above 
mentioned phenomena, far from being a contradiction 
to the theory, really furmah a very good proof for the 
validity of the Kramers’ theory of dispersion, which 
includes the theory of the Raman effect 

If we consider two levels Aj and we have 
absorption if the transition ooefHoient «], is different 
from zero But this ooefficient does not enter at all 
mto the expression which detenmnes, according to 
Kramers and Heisenberg, the mtensity of the Raman 
line From the fact that this coefficient is zero, one 
cannot therefore conclude that the corresponding 
Raman line must be absent and vice versa The 
mtensity of the Raman hnes is determmed by the 
transition coefficients to levels B,, ff|. etc , which 
oan combme with both Ai and A| The Raman fre 
quency oan therefore always be regarded as the 
difference between the frequencies of two Imes, one of 
which must be an absorption line, and this m agree 
raent with the results of Rasetti and especially with 
those of McLennan and McLeod A very good ex 
ample is also furnished by the beautiful results of 
Wood in hydroohlono acid Wood finds that the 
so called missmg line occurs with great mtensity in the 
modified radiation, whereas the real lines of the ab 
section band are faint and doubtful 

'nus IS exactly what we must expect For let us 
consider a hydrochloric acid molecule m a definite 
rotational states, and confine ourselves to the different 
vibrational and rotational states of the normal 
molecule Then there is, on account of the selection 
rule for j, not a single state which oan combine at the 
samo time with the j and the j ± 1 rotational state, or 
differently expressed, an absorption hne of the HC3 
band cannot be written as the difference of two other 
Imes and therefore ought not to occur m the Raman 
spectrum On the other hand, every transition m 
wluch the rotationed quantum number j does not 
change or vanes two units (the nbrationcU quantum 
number vanes from zero to one for all Imes under 
oonsf deration) can be wntten m mors than one way 
as a difference of two Ime frequencies We must, 
therefore, expeot these frequenoies m the Ramon 
spectrum rather than the f requMimes of the absorption 
bwd The transitions m which ^ does not change give 
the * missmg Ime * and are forbiddea as absorption 
lines Raman lines eorreeponding to transitioiis 
J — ►-» ± 2 must be expected veiy muon weaker, as they 
are distmot Imes for different valuee of j with twice 
the distanoe of the aheorption Imes, wbereae all the 
y— transitions oomspondto lineswfaiohooinoideon 
the place of tiie zero line and give rise, therefore, to one 
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ataasve line TSw e ee me to be m afjreamsat with 
Wood's observations Rotational transiticmsy — + 9 
of the expected type seem to have been observed by 
MoLennan and McLeod in H, If also the ultra* violet 
absorption bands, of which nothmg is known, am tqken 
mto account, theee oonsiderations have to be modi* 
fled a little But from the roneral structure of the 
molecular terms it oan be deduced that, for diatomio 
molecules at least, an absorption Ime never oan be 
expected as a Raman line Apparent exceptions to 
this rule find their explanation in an unresolved fine 
structure 

With the same considerations one sees that 
scattering m sodium vapour ought to give a shift 
oorrespondmg with the /orbidden Ime Is - 2« rather 
than with the absorption hne Is - 2p 


Smoe the above was written, I have seen the letter 
by Langer in Nature of Mar 9, p 346, m which he 
makes essentially the same observation But as be 
treats only a rather complex example and proceeds 
according to somewhat different hnes of reasomng, 
the present note is perhaps not superfluous It ought 
to be mentioned also that Schrodmger’s theory of 
dispersion in its ongmal form is, contrary to Langer’s 
statement, not in agreement with the facts, whereas 
the present form of quantum meohamos (Dirao) leads 
exactly to Kramers and Heisenberg’s results 

Q H Dieke 

Natuurkimdig Laboratonum der 
Riiksumversiteit, Groningen, 

Holland, Mar 8 


Breeding Habits of the Greenland Whale 
Very little is known about the breedmg habits of 
the Greenland whale Tn the Greenland Sea, according 
to the log hooks of Broresby Sen , females with calves 
with them were seldom seen except in ronng, west of 
Spitsbergen, north of latitude 78* or 79“, and m the 
end of July off the Greenland coast Young whales, 
with whalebone 2 3 feet long — the smallest which are 
seen by themselves — were also seldom seen except in 
a high latitude west of Spitsbergen in spring Where 
they go to in the summer months is not hard to 
understand as my father says, “ the old females 
with the younger whales of both sexes bury them 
selves in the polar loe, north of latitude 80“, after 
(or before) the end of June, where no ship oan follow 
them , retreating m the autumn southwards as the 
ice makes in the north ” (Scottish Fishery Board , 
Seventh Annual Report, part 3, p 366) 

A fenqde with a oalf with it became a rare sight m 
the Greenland Sea, in twelve voyages (1791-1798, 
1801, 1817, 1820, and 1822) Scoresby Sen saw one 
only on sixteen dates, namely, west of ^itsbergen, 
and north of 78“ or 70“ m April onoe, in May eleven 
tunes, and m June onoe, and off Greenland twice, 
both times at the end of July, m latitude 70“ , in 
the forty four voya^ he was master (1849-1891 and 
1893) my father only saw about a dozen (f o , p 365), 
and in his last twenty voyages only one (m the end of 
July m latitude 73“ off the Greenland Coast), emd in 
the log books of twenty nine other voyages made in 
tbemnod 1872-1908 not a smj^e instance is recorded 
There are few facts to go on. but it seems ssJe to 
infer from what the Sooresfys and from what Esefanoht 
and Reinhardt say, that at least some of the young 
are produced m the spring Bven less is known about 
where they produce , at one time they entered the 
inlets of western Spitsbergen in the summer months, 
and Sir Sidney Harmer (Proe Limn Soc , May lOM, 
p 89) oonneots tiieir viirita with the funotiqa of 
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urtuntion and looks on the unmolested use of the I levels A systematic examination of thin films of 


Spitsbergen bays as of importance to them , this, 
however, seems unlikely for the following reasons 

1 In the spring, when some, possibly all the whales 

of the species, as Score^y sumests, produce their 
young, the sheltered of the west Spitsbergen 

inlets are usually still covered with the toe that forms 
m the winter months 

2 In Davis Strait, according to Eschncht and 
Reinhardt, the corresponding visits of the species to 
the inlets of west Oreenland synchronised with the 
proximity of the pack ice to the coast and were not 
connected with partuntion 

3 In the Greenland Sea and in the waters west of 
Spitsbergen (the ‘ Oreenland ’ of the old whalers), 
contrary to what Sir Sidney Harmer states (f c , p 69), 
the fishery continued productive for long after the 
whales ceased to enter the inlets and bays , in the 
ten seasons (1079-1688) (thirty or forty years after) 
the * Greenland ’ fleet of the Dutch, numbering about 
190 ships, alone captured 10,019 whales (Scoresby, 
vol 2, p 160), and so late as 1814 in the same waters 
76 English and Scotch ‘Greenland’ ships alone cap 
tured 1413 m a single season (tbtdem, p 121) 

Sir Sidney Harmer seems to imply that the females 
with calves with them not only entered the Spitsbergen 
bays, but also were destroy^ in these situations m 
large numbers by the early whalers , this, again, seems 
unlikely, for in the seventeenth century the whalers 
do not appear to have arrived at Spitsbergen until 
the end of May, and after the time at ^ich the 
females with calves with them usually disappear 
amongst the unpenetrable ])olar ico , a separation of 
the sexes seems to take place m the summer months, 
and It seems more likely that the whales that entered 
the bpitsbergen bays and were killed by the early 
whalers (if they all belonged to this species) belongeii 
mostly to the male sex Robert W Gray 

8 Haitley Road, 

Exmouth 


Nuclear Levels and Artificial Disintegration 
The existence of quasi discrete levels in the atomic 
nucleus has been suggested by Dr Condon euid myself 
m a paper in the Physical Review, in which the nuclear 
theory first outlined in Natitbe, Sept 22, 1928 (vol 
122, p 430), IS pursued These quasi discrete levels are 
narrow ranges of energy for which the amplitude of 
the ^ functions inside the nucleus is large compared 
with the amplitude outside In a very interesting 
letter in Nature of Nov 24, 1928, G Gamow, who m 
other respects had arnved quite independently at the 
same basic ideas with regard to the nucleus (Z f 
Pkys , 51, 204), gave a r^sumd of various applications, 
including that of artificial disintegration, a detailed 
account of which has since appear^ (Z f Phya , 62, 
610) Considering the mtensities of the transmitted 
and reflected waves, he inqmres how the probability 
of penetration into the nucleus will fell off with do 
creasing velocity of the incident a particle , treatmg 
the nudeus as a simple potential barrier, he naturally 
finds that the probability shows a steady decrease 
The object of the present note is to direct atten 
tion to the possibility of resonance phenomena if we 
take into accoimt the solutions of the Sohrodinger 
equation which for oertam ranges of energy give ^ 
functions the amplitude of which inside the nucleus is 
lai^ compared with that outside For this seems to 
mdioate that vanation of the velocity of the moident 
o particle may be accompamed by an enormous 
fluctuation m the probability of penetration when the 
energy i^proaohes and enters the rwge of ener^ 
oorrespondmg to one of the possible quasi disor^ 
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various elements nught disclose such a fluctuation, if 
the experimental difiloultiee con be overcome No 
resonance effect would be possible if we had discrete 
levels, indefimtely narrow , the absence of any 
genuine quantisation in the nucleus is due to the fact 
that the potential energy of the a or p particle must 
be taken as tending to zero when distant from the 
nucleus, in contrast to the method of Laue , it would 
seem, then, that the Eigenwerte of which he speaks 
(ZeU J Phya , 62, pp 731 2) do not exist, but that all 
energies are possible (a continuous spectrum) 

The transmission of particles through a simple 
potential barrier resembles transmission of light at a 
single reflectmg surface, in that the coefficient falls 
off steadily with varying wave length But it is of 
course well known that the addition of a second re 
fleeting surface (as m tabry and Perot parallel plates) 
causes large fluctuations in the transmission, those 
wave lengths bemg favoured for which standmg 
waves are possible, that is, when the thickness of the 
film 18 equal to one or more half wave lengths This 
provides a crude analogy to the case of the nuclear 
^ functions, one half wave length for a free swift o 
particle beir^ about 2 6 y 10 cm Possibly the dis 
covery by Rutherford and Chadwick of an energy 
giving mimmum intensity of reflection of a rays at 
lV>°{Phtl Mag , 60, p 900, 1925) was a resonance 
phenomenon 

The application of the quantum methames may 
modify the interpretation, but seems to throw no 
light on the origin of the discrepancies between the 
results obtamed at Cambndge ana Viemia Although, 
for example, the aigument in favour of a theoretical 
imiuinum range for the ejected H particles has lost 
its validity, since they may now escape through the 
potential barrier instead of having to fall through the 
entire repulsive field os had been previously argued by 
Chadwick {Phil Mag , 2, pp 1073 4 1926), the 

experimental observation remains unaffected 

Ronai d VV Gurnev 

Institute of Physical and 
Chemical Research, 

Tokyo, Japan, iob 20 


The Average ‘ Forward ’ Momentum of 
Pbotoelectrons 

It 18 well known that the emission of photoelectrons 
by X rays is not synunetncolly distributed about the 
plane normal to the rav s, the photoelectrons possessing 
an average momentum in the forward direction 
I showesl about a year ago (Nature, Jan 28, 1928, 
p 134) that, contrary to general supposition, the 
average forward momentum n, of a photoelection is, 
according to experiment, not equal to the momentum 
haje of an moident quantum, but is appreciably 
greater Sommerfekl m his recently published book, 
“ Atombau und Spektrallmien, Wellenmeohomscher 
Ergilnzunraband ” (1029), has treated the problem 
theoretioally by the wave mechames, and the purpose 
of the present note is to show the remarkable agree 
ment of Soinmerfeld’s result with experiment 

8ommerfeld (p 218) finds that the probability 
P{<f>) of emission of a photoelectron at on angle 
between ^ and ip ■‘r dip with the incident radiation is 
proportional to 

{1 + YV’fW’wc*) cos sin* 0 dip (1) 

It followis from this that the average momentum of a 
photoeleotron is 

iw = 1 44()lr/c) (2) 

The value found expeninentally by Nuttoll Barlow 
p2 
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and myself (xbvl , also Proc Boy Soc , December, 
1928) 18 

= 1 40(/i»/c) (3) 

If ooi ^ denotes the mean cosine of e the ‘ biparti 
tion ’ angle (deSued by f^P(<l>)d<l>r^f’P{<t>)d4)t and p 
the ratio of the forward to the baoki^ard emission, 
then according to (1) 

2 COS0//3 = 1 44, 2 008 tf/d = 1 80, 

2(p~\)l(p+\)ii=2 1Q (4) 

p being the velocity of the photoelectron relative to 
that ot hght The observed values of these quan 
titles are 14, 18, and 2 6 respectively Thus there 
is very good agreement with experiment whatever 
quantity is chosen as a measure of the asymmetry 
Formula (1) expresses the asymmetry to a first 
approximation, and is applicable only if (Ar/mc*) and 
(J/hp), whore J is the binding oner^ of the electron, 
are small These conditions are adequately satisfied 
in the oases investigated in the above experiments, 
namely, photoelectrons produced in mtrogon and 
oxygen by X rays of wave length 0 0 A 

A^ntion should be made of P Auger’s recent ex 
penments in which ho finds /i=l 30(Ar/c) for argon 
and X = 0 21 A, and M=130(Ar/c) for argon and 
X=»0 71 A {Complex rendue, Deo 10, 1928) These 
results and (3) show that nKhp/c), equals t say, is 
approximately mde(iendent of X and d as is required 
by (2) As mentioneil in the previous paragraph, 
formula (1) represents the asymmetry only to a first 
approximation, and theoretically there should be a 
small variation of a with X and J which may acooimt 
for the slightly smaller values of <r found by Auger 
Auger’s earlier observations {Jour d Phys , February 
1927) quoted by Sommerfeld oorresiKind to 
but tlus IS refutM by his recent expenments 

Sommerfeld states that his calculated asymmetry 
IS 9/5 times that expected on simple light quantum 
theory, but if we consider the mean momentum of the 
photoelectrons instead of the bipartition angle as 
Sommerfeld does, the ratio is 4 x | = 1 44, as expressed 
by (2) The difference anses from different ways of 
regarding the simple hght quantum theory and is 
unimportant 

E J Wll LIAMS 

Cavendish Laboratory, 

Cambridge, Mar 6 


Anomalous Terms In the Spectrum of Doubly 
Ionised Lead 

In the course of an analysis of the spectrum of 
doubly ionised lead (Pb III), tbe results of which will 
shortly be published, some combmations of more than 
usual interest to spectroscopists were foimd to occur 
These combinations involve the anomalous terms 
ansing from the state of the doubly lomsed atom of 
lead when both the two remaimng valence electrons 
occupy ftp orbits The terms to be expected for this 
state of the atom are 6*Poj„ 6*D*, and 

As IS well known, the rules for the transitions 
between states of an atom with two valence electrons 
are that Al, » 0, Al, — ± 1 , or AIj => ^ I, Al, •» ± 2 where 
li and 1, are the azimuthal quantum numbers of the 
two electrons Accordingly transitions from the <ip6p 
state to the following low lying states may be expected 
to ooour 6p6d, 6p6s, 6o6/, d»0/ The second mid 
fourth of these states lead to the ui^rtant low lying 
terms 6*P,, 8*P,,4, and Applying the 

inner quantum number selection imes, we obtam 
between these terms and the anomalous 6‘D, term 
No 3102, VoL 123] 


the following pissible combinations 6*P|,-6>D„ 
6‘P, - 6>i5„ 0»D, - 6«P,„ and 6*5. - 6ip, 

Ail these combinations have been foimd XX906 75, 
1166 06 form the doubly 6’Pii - 6'D,, and XX4004 10, 
3926 23 the doublet 6'D, - 6»P„, XX1439 42, 3832 83 
are 6*P, - 6‘D, and 6‘D, - 6‘P, res^tivoly The 
measures below 2000 A are by Dr R J Lang and 
are expressed m Xl A vac , and those above 2000 A 
are by myself and are expressed in Xl A air The 
source in each case was the vacuum spark 

It may be recalled that Sawyer {Jour Opt Soc 
America, 13, ji 431 , 1020) in the case of the arc 
spectrum of zinc, classified a doublet as ansmg from 
ooinbinations between the 4*P,, terms and an 
anomalous 4‘D, term But so far as I am aware 
there have as yet been no oases recorded of the appear 
ance of PD combinations for two valence electron 
systems For this reason the PD lines mentioned 
above are of peculiar interest 

Of the throe terms 6*Pu,„ only (l*Pi has been 
found This apparent absence of the 6*Poi terms is 
in agreement with the known facts regarding the oorre 
spending terms of Zn I, Ca I, and Hg I The line 
X2868 16 18 also worthy of notice, as it appears to be 
6>P, - 6’P,, a combination which is also to be expected 
It IS of course the only combination between the F 
terms and the ‘Pi term permitted by_th0 inner 
quantum number transition rules The e'S, term has 
not yet been ileternuimd Unfortunately, only the 
combmations 6*P, - e’Sj and 0>Pi - H^Sf are to be 
expected There is at least one likely pair havmg the 
6*Pi - 6‘Pt separation, but the absence of oonfirma 
tory evidence in the form of further combinations 
makes it difficult to come to a definite decision 
The first spark sjiectrum of thallium (T1 II), which 
18 analogous to that of Pb III, has also been investi 
gated and the O'Pj , - 6‘7i, and 6‘Pi - 0‘D, lines have 
been found The PD combinations would give rise 
to hnos lying far in the infra red, and consequently 
have not yet been identified 

Stanley Smith 

Umversity of Alberta, 

Edmonton, Canada, Mar 4 

Agricultural Education 

The leadmg article in Nature of Mar 9 on " Land 
and Industry ” indicates an interestmg possibihty of 
dealing with the unquestionably important problem 
ot establishing a ‘ land interest ’ among non agri 
cultural citizens It might be worth while to consider 
the relation of agricultural education to this problem 
No one who has seriously considered the problem 
of national agricultural prosperity is likely to deny 
that the interest of the city and urban pubho is a 
pnmarily importsmt factor Nor is he likely to deny 
that those of us who are responsible for developing 
interest in agnoulturo have practically ignored the 
non agnoultunst The activities of agricultural eduoa 
tion have increased enormously dunng the last quarter 
of a century, but it seems to have been tacitly assumed 
throughout its developments that agnouitural eduoa 
Uon IS essentially and almost exclusively a provision 
for agnoulturists, and that for the most part the 
proper people to exercise primary control over it are 
agricultunsta and not educationists 

I have an ever moreasmg conviction (oonfirmed to 
no small extent by Mr C Q T Morison’s presidential 
address to the Agriculture Section of the British 
Association in 1927) that agnouitural education can 
render a far greater servioe to the country if it will 
remove its delimitations and endeavour to attract 
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others than intended amcultunsts If our university 
departments of agriomture would open their doors 
wider and offer oourses for laymen as well as for agri 
oultunsts, and regard such oourses as equally import 
ant, the ultimate devqtopment of a ‘ land interest ’ 
would surely be oonsidemblo If men and women who 
are destined to teach in our schools or to take a part 
in public affairs had the opportumty to read agnoulture 
during a university course, the ultimate indirect effect 
on our national agriculture might be as great as the 
present direct effect of agricultural education 

So far as its direct influence on famung praotioe is 
oonoemed, agricultural education is normally assooi 
ated with some such phrase as “ the application of 
science to farming ” When, however, one considers 
the two great groups of factors which alone can create 
or alter an economic condition — scientific facts and 
philosophical outlook — one is left with more than a 
suspicion that the greater defect in our eignoulture is 
not in scierioe but in philosophy Great as is the scope 
for bringing more scientific knowledge to the farm, 
the limiting factor to day is interest m farming and m 
the phenomena of the farm Without slaokemng its 
efforts to find scientific solutions of specific farm prob 
lems, agricultural education can greatly increase its 
service to the community by giving more attention 
to what after all is the essence of education, namely, 
the development and propagation of an interest in its 
subject matter 

This suggestion in no way implies a criticism of the 
work of those agriculturists who, for the most part, 
control the administration of agncultural education 
m Great Britain The suggestion is rather that their 
work needs to be balanced by purely educational 
aspects of the teaching of agnoulture in order that 
a^icultural education may be developotl with properly 
distributed emphasis anil with greater usefulness to 
the community N M Comber 

The Uni\ ersity, Leeds 


The Occurrence of Ergosterol In Phytosterols 
The interest wluoh has been wousod by the dis 
covery that ergosterol is converted into vitamin D 
on irradiation has led us to consider its possible mode 
of formation in the vegetable kingdom 

In this connexion some interesting facts anse from 
the recent work of Bonstedt {ZeUachr fxlr physiol 
Ghem , 17a, 269 , 1028) on y sitosterol, first detected 
by Anderson and Shnner m com oil {Jour Am Chem 
Soc , 4S, 2976 , 1926) This investigator has prepared 
a number of derivatives of this sterol, and a oonipanson 
of their physical properties with those of the isomeric 
denvatives in the ergosterol series reveals, as shown 
in the following table, a remarkable similarity 


FormuU 

BabsUnoe 

m p (.)i» 

Authority 

C.,H«0 

y-tltoaUnol 

143 4» +81* 
144-6° -t-18' 

Boiutodt (loe oil ) 
Andenon Sbriucr 
(loo ni ) 

Boindel «nd Wsltor, 
Ansatm 480 , 212 
1928 

Booitedt 


iUo . «ra«Uaol 

144 3 H-lJ 

0«H„O, 

rHUta^nol aoe 

144 6° +12° 


'ysltottwiol ue- 

148’ +0° 

Andenon, Shtiner 


sUo-«-«rsottonol 

146 -16° 

Beindel, Welter 

C„H„0 

j^tortanone^ 

183° -f88° 

184° 

Bonstedt 

Relndel, Welter 

C„Hu 

tUo-s-ergoatoM 

87° -(■20° 

84 6° -f 17° 

Bonetedt 

Seindel, Welter 


Remdel and Walter (loc at ) have shown that t^le^e 
IS no depreauon of melting pomt on mixing y «<o 
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stsnol acetate with alio a ergostanol acetate, but infer 
from the difference m specific rotation that the two 
substances are not identical This contention we feel 
18 open to question, for, as we have already pointed out 
(Heilbron, Morton, and Sexton, if otir Chem Soc ,p 47, 
1028), owing to the complex nature of the sterol 
molecule, the possibilities of racermsation at one or 
more of the asymmetric centres during the operations 
involved in their preparation cannot be excluded 
The common and probably raneral association of 
dihydrositosterol with sitosterol in vegetable oils (see 
Bonstedt, loc at , Anderson (t alia. Jour Amer 
Chem Soc , 48, 2072 et se^j , 1020) suggests its 
genesis by a reduction process bimilaily, as there is 
every reason to believe that ergosterol is also present 
in all phytosterols (Hoilbron, Kamm, and Morton, 
litochem Jour , 21, 1279, 1927), we venture to sug 
gest with all reserve that concurrent with its reduction 
to dihydrositosterol (sitostanol), oxidation of site 
sterol (possibly y sitosterol) to ergosterol occurs 
The fact that neither of the two known totrahydro 
ergosterols (ergosteiiols) is identical with the isomeric 
V sitosterol is m no way remarkable It has been 
established that ergosterol contains an ethenoid 
hnkage which resists hydrogenation under conditions 
which sufitco to convert y sitosterol into the fully 
saturated derivative , consequently, in the conversion 
of ergosterol to its tetrahydro derivative, the ethenoid 
hnkage remaining must bo in a different position from 
that present in y sitosterol The suggested identity 
therefore only reveals itself in the fully saturated 
products 

It IS hoped that work which is now in progress in 
these laboratoiies may throw additional light on this 
important problem I M Hhii bron 

W A Sexton 

The University, 

Liverpool 


Transmutation of the Lighter Elements In Stars 

The formula given by Gamow {Zetla f Phys , 62, 
p 512 , 1028), for the probability that an a particle 
will penetrate the nucleus of an atom with wluoh it 
collides, can be readily adapted to the case of proton 
impacts These have only half the charge of an a 
particle, and for the same energy twice the velocity, so 
that under oonrhtions approaching thermodynamical 
oquilibnuin they have an enormously greater peno 
trating power We have mvestigateil the possibihty 
that m the interior of stars the process should actually 
occur with appreciable frequency, and we find that 
for the heaviest elements the probability is extremely 
small For the lightest, however, we obtam an aver 
age life varying roughly from 10 seconds for helium 
to 100 years for carbon iii a fairly typical case The 
protons that are most effeotive, when their number is 
taken mto account, are those with from throe to four 
tunes the most probable velocity of the Maxwell 
distribution 

We cannot well estimate the probability that a 
proton which has entered a nucleus will anchor itself 
there bv radiating, but there are some indications that 
It may be high In that ease there is an obvious possi 
bility of gradually building somewhat heavier elements 
out of the lightest ones , this possibihty is much im 
proved if electrons can also penetrate the nucleus, but 
the calculation of this case has not yet proved prao 
tioable It seems, however, a plausible assumption 
Wo may then expect that the isotope Be* will be one 
of the produots , this is probably unstable (it does 
not occur on the earth), and will then almost certainly 
break up into two helium nuclei, so that the supply 
of helium does not become exhausted, and the process 
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18 limited only by the amount of hydrogen The 
theory obviously oontams several uncertain hypotheses, 
but a calculation of the amoimt of energy that would 
be set free by the prooess gives quite the right order 
of magmtude In addition, the process fulfils the 
requirement of £ddington that its probability should 
increase very rapidly with the temperature at about 
40 milhon degrees, and can also fulfil his requirement 
that it should contain a ‘ delay period ’ which is not 
dependent on temperature or pressure It thus seems 
possible that the stellar ener^ has a source m this 
method of element building which the wave mechanics 
has tipened up to us But there are so many astro 
physical difHoulties that we hesitate to emress a 
definite opuuon, more especially as it is difficult to 
see how the heaviest elements can be formed by this 
means at all 

A full account of the investigation will appear shortly 
in the Zeitaehnjl fur Phystk It would seem worth 
while to investigate the effect of fast protons on light 
elements m the laboratory, and experiments along 
these lines are contemplated 

R d’E Atkinson 
F G Houtermans 

Physikal Institut der Teohn Hochschule, 

Berlm Charlottenburg, 

Mar 22 


Internal Absorption of ■y-rays 

Four years ago (Nature, 116, 13, 80, 1226), one of 
us estimated the internal absorption of the y rays of 
radium D and the fraction of the atoms emitting 
7 rays Duo to an oversight and, m the latter case, an 
arithmetical error, both estimations are incorrect 
They have recently been re calculated in tbe following 
manner 

The relative ionisations produceil by the /S rays of 
radium E (in oquilibnum with the radium D), and the 
soft and hard y rays were measured in an electroscope, 
the walls of which consisted of paper coated with 
graphite and, after correction, were found to be 24,000, 
40, and 2 6 respectively Assuming that the energy m a 
beam of X or 7 rays is proimrtional to the total lonisa 
tion produced in air, the respective energies in the throe 
types of rays were found to be proportional to 1600, 
13, and 23 As the respective average energies of 
single rays arc 360,000, 12,000, and 40,700 electron 
volts, we fmd that for the disintegration of 43 atoms of 
radium E or radium D, 11 atoms emit a soft 7 ray 
(L radiation) and 6 atoms a hard 7 ray No allow 
ance, however, has as yet been made for the fact that 
jS rays are ejecteil by the hard 7 rays from M and N 
levels (the consequent M and N radiations would not 
be observed in our expenments) Curtiss estimates 
that the intensity of the /3 rays ejectfsl by the hard 
7 rays from the M and N levels is 70 per cent that from 
the L levels, so that, assuming the number of hard 

7 rays absorbed to be proportional to these intensities, 

8 atoms emit M and A radiations 

We arnve, therefore, at the following figures Out 
of 43 atoms dismtegratii^, 24 atoms emit 7 rays Of 
these 24 7 rays, 19 su^r internal absorption It 
seems probable that, m the case of all substances, only 
a fraction of the atoms emit 7 rays after a ft ray dis 
integration This should be taken into account m 
estimating times of emission of 7 rays 

A further set of ex|ienments was earned out to 
determine if there were any ,8 rays emitted from 
radium E with energy of the order 2,000,000 electron 
volts The method used may be of interest and is 
given below An electroscope was placed on top of 
the pioles of an electromagnet, which produced an 
average field of 1260 gauss The active matenol was 
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10 om below the bottom of the eleotrbsoope Sufficient 
matenal was placed beneath the electroscope to out oft 
secondary (8 rays produced by 7 rays, and, directly 
over the active matenal, absorption sheets which out 
down /8 rays of eneigy 2,000,000 volts until the issuing 
rays had a value oiHR <6000 Such rays would b© 
deflected from the electroscope by the msinetio field 
No difference was found between the ^eotrosoope 
readings with and without magnetic fields Allowing 
for the difficulty of measunng small differences, we 
estimate that less than one atom in 26,000 emits a 
p ray of energy 2,000,000 volts, and possibly none 
at all J A Gray 

A J O’Leary 

Queen's University, Kingston, 

Feb 7 


Dloeclsm In Rmnunculut Mcria 
Mr R O Whyte’s letter in Nature of Mar 16, 
p 413 on the cytological asiiect of the hitherto little 
notice)! peculiar form of the common aend buttercup, 
stimulates me to make some general remarks respect 
mg it 

I first made its acquaintance in the spring of 1 023 
near my home in Cumberland, and sent sjiecimens to 
the Linnean Society of London They were exhibited 
at the meeting held on June 21 (Proc Ltnn , p 60, 
1923) Through lack of time, I believe, they were not 
discussed I then ^preached a leading authority on 
the British flora. Dr Clandge Druce, who kindly 
replied to the effect that this form was strange to him 
He incorporatotl it in his “Plant Notes’’ for 1923 
{Report, Bot Exchange Gub, p 24, 1923), with an 
extract from my letter, naming it Ranunculus aerts 
L var , sub var , or forma tnintUtflorus, Druce 
Finding that Mr Marsden Jones was working on the 
genetics of the genus Ranunculus I sent specimens to 
him, and he was not long m roi>orting to me the occur 
rence of the same in his own neighbourhood, Potteme, 
Wilts I am glad to see that he has not only taken up 
the genetics of it, but also has prevailed upon Mr 
Whyte to work out the cytological side — a piece of 
research which pronusos to shed light on the origin 
of unisexual from hennaphrodite flowers 

It 18 mnous that this ‘ female ’ form of Ranunculus 
oerjs has not excited attention previously None of the 
British floras consulted refer to it Since it came 
under iny notice for the first time in 1923, I have seen 
It every subsequent season m fair abundance m my 
own neighbourhood Apparently it is a generi 
associate of the ordinary form of this buttercup 
What exactly is its significance in the bionomics of the 
species it IB difficult to say One might hazanl the 
view, tempting but not alto^ther probable, that 
Ranunculus acris is m the incipient stage from her 
mwhroditism to gynodioecism 

'^ough no exact calculation as to the frequency of 
this ‘ female ’ form among the ordinary type in my 
neighbourhood has been made, one per cent might be 
a possible estimate , though of the extreme cases with 
stamens as mere rudiments this might be a consider 
able overstatement The extreme form is very notice- 
able on account of the much smaller size of the petals 
Moving such ‘ female ’ plants to the garden has not 
ohangM the size or character of the flowers m subse 
quent seasons, so that the reduced nature of the corolla 
and the abortion of the stamens are apparently not 
due to poverty of soil or other adverse conditions No 
differ«ioe m vegetative characters can be detected 
between the ordinary anil the ‘ female ’ plants The 
latter appear just as vigorous in growth 

John Parkin 

Blaithwaite, Wigton, 

Cumberland, Mar 20 
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Excitation of Mercury Vapour by the 
Resonance Line 

In supplement to my letter in Nature of Mar 30, 
p 488, under the above title, I have now made a 
series of experiments, stltftinff with mercury resonance 
radiation under typical conmtione at room tempera 
ture As the temperature of the mercury is proves 
ively raised, and a rapid stream of vapour is gener 
ated, the secondary source, originally symmetnoal on 
either side of the primary beam, begins gradually to 
elongate on the down stream side, until Anally it is 
wholly on this side, being traceable for a distance of 
about 3 cm down stream 

Although this result is unexpected, and contrary 
to prevailing views, the photonaphic evidence is very 
clear I hope to publish the photographs in due 
course Rayleior 

Terlmg Place, Chelmsford, 

Essex, Mar 30 

Invisible Oxide Films on Metals 

The well known work of Evans on the passivity 
of metals has led to the conclusion that oxidation can 
occur at room temperature on copper and iron, 
giving a Aim which is too thin to show interference 
colours In his lecture to the American Institute of 
Mimng and Metallurgical Engineers (1929) he has 
remarked that it is logical to suppose that the oxide 
Aim has a real existence before any interference tints 
are shown Evans quotes the work of Freundhok, 
Patscheke, and Zocher (Z phyatkai Chem , 128, 321, 
1927), who have made pure metallic iron mirrors from 
iron carbonyl Tliey And distinct changes m the 
reAoctmg power when air is admitted, showing the 
formation of oxide Alms of the older of 10 ’ cm in 
thickness 

Muller and Koenigsberger(P)ius Zeti.vol 5,p 413, 
1004) have found that there is little diAerenoe in the 
reAoctmg powers of iron in the active and passive 
states In my experiments at temperatures at which 
the iron interference colours are formed very slowly, 
there is distinct evidence from the reflecting power of 
surfaces that there is an oxide Aim present before 
there is any evidence of interference colours visible to 
the eye (of Proc Hoy 8oc,A,vo\ 117,p 376, 1928) 
In the early stages of oxidation the reA^ting power 
of iron, nickel, and copper becomes somewhat smaller 
over the whole range of the spectrum, but slightly 
more so at the violet end of the spectrum than in the 
red, showing the existence of an absorption maxinium 
far away m the ultra violet region 

During the study of the spectrophotometry of the 
growth of sulphide Alms on metalho copper, evidence 
was obtained strongly supporting Evanses conclusions 
of the formation of an oxide Aim at room tempera 
tures If reduced copper be attacked with a mixture 
of one volume of hydrogen sulphide and Ave volumes 
of 6ur, two complete colour sequences are produced in 
a few minutes , if, however, the copper surface be 
left exposed to air for some hours, and then hydrogen 
sulphide and air admitted, the mterferenoe colours 
are developed very slowly indeed Only one colour 
sequence could be olMerv^ dunng a whole day's ex 
posure In addition there was a general dulling of 
the colours so formed 

Heating the metal to 300" C in a rntrown vacuum 
of 10'* mm did not remove the Aim Hence there 
IB clear evidence m support of the conclusion that a 
thin Aim of pxide is formed on copper merely on 
exposure to air at ordinary temperatures 

F Hurn Constable 
St John’s College, , 

Cambridge 
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Solutions and Heat Engines 

The nature of osmotic pressure is a matter of such 
meat importance both to ohemiets and to physio 
logists that I must agam crave imace to reply to the 
remarks of the reviewer in Nature of Mar 23, 
p 445 

In justification of his, or van 't Hoff’s, ewoount of 
osmotic pressure, he points to the description in my 
book of what would happen if a mixture of two gases 
at atmospheric pressure in a rigid chamber was 
separated by a rigid septum, permeable by only one 
of the two gases, from pure gaa of the same kind as 
could permeate, and at the imtial pressure of the 
mixture The pure gas would pass into the mixture, 
the pressure of which would rise imtil the pressure of 
the penetratmg gas was the same in the mixture as 
outside of it The gas which penetrates corresponds 
to the solvent in a solution, and the non penetrating 
gas to the solute, while the extra pressure developed 
in the mixture might be held to correspond to osmotic 
pressure May I point out, however, that this extra 
pressure is due to solvent and not to solute molecules 
There is thus in the phenomena no waj of escape 
from the dilemma for van ’t Hoff’s theory which I 
indicated in my letter Van 't Hoff’s assumption that 
osmotic pressure is due to extra bombardment press 
ure of solute molecules is both unintelligible physic 
ally and inconsistent with the facts as revealed by 
the experiments of Morse and Lord Berkeley 

The algebraical statement on page 26 of mv book, 
to which the re\ lewer objects, is, 1 maintam, perfectly 
correct, and I am well content to leave the judgment 
as to its correctness with readers of the book 

J S Haidane 

Cherwell, Oxford, Mar 23 


I wiu, add only one short note to what I have said 
Consider two cases (1) One atmosphere of hydrogen 
on each side of the septum and no nitrogen The 
osmotic pressure is zero (2) Two atmospheres of 
mtrogen inside the chamber and agam one atmosphere 
of hydrogen on each side This also is an equilibrium 
case and the osmotic pressure is two atmospheres 
By what wikl theory is this attributed to the one 
atmosphere of hydrogen ' The Reviewer 


Science and Mathematics 
The sentence italicised in the following from a 
work published in 1877, seems to have anticipated 
the views of relativists by half a century ' Any 
kabalist well acquainted wnth the Pythagorean 
system of numerals and geometry can demonstrate 
tnat the metaphysu-al views of Plato were based upon 
the strictest mathematical princijiles ‘ True mathe 
maticB,’ says the Magteon, ‘ is something with which 
all higher sciences are connected , common mathe 
matics is but a deceitful phantasmagoria whose 
much praiseii infallibihty only arises from this— that 
matenals, conditions, and references are made its 
foundation ’ As long as exact science confines 

Its observations to physioid conditions and proceeds by 
the Anstoteliem method it certainly cannot fail But, 
notwUhgtandiny that the world of matter te boundlese 
for us, tt etM w finxle , and thus materialism will turn 
forever m this vitiat^ circle, unable to soar higher 
than the circumference wdl permit The oosmo 
logical theory of numerals which Pythagoras learned 
from the Elgyptian hierophants is alone able to 
reconcile the two umts, ‘ matter ’ smd ‘ spirit,’ and 
cause each to demonstrate the other mathematically ” 
— Isis Unvefied,” i 7 W W L 
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Evolution tn its Course 


O NE of the most persistent plaints of the anti 
evolutionist is that the biolomst has failed to 
demonstrate to the satisfaction of the unbehever 
the actual occurrence of evolution m the present 
day world The criticism is difficult to moot, for, 
apart from the bhnd eye which the critic is apt to 
turn to the well meaning efforts of the biologist, 
evolution is a slow process not readily to be caught 
in its stride Even amongst biologists themselves 
there has been a tendency in recent years to look 
askance at the work of the systcmatist, and to lean 
upon the experiments of the laboratory as the only 
sure test of biological processes 

It 18 well to bo reminded, therefore, that the last 
decade has seen a great advance in the technique 
of the systcmatist, and that the advance has afforded 
new ground for the examination of the problem of 
evolution in natural conditions In the old days 
an account of the bird hfe of a limited area m 
Cahforma would have meant little more than the 
bare records of a local list of the bud inhabitants, 
but, under the new analysis, Mr Joseph GrinnelTs 
“ Distributional Summation of the Ormtholo^ of 
Lower Cahforma” (C/ntc Caltfonua Pub Zooi , 
vol 32, No 1, 1928, pp 1 300) becomes a plea for 
the recogmtion of evolution in its course 
Two factors have made for this progress in 
method The first is the attention given to the 
discernment of minute differences m form, and it 
is sufficient answer to those who cavil at the diflS 
oulties of the determination of sub species, that in 
these barely recognisable differences lie the critical, 
formative stages, which may lead to the develop 
ment of easily distinguished species The second 
factor lies in tho attempt to associate these mmute 
differences of sub species with the peculiar con 
ditioDS of environment in which each is situated, m 
an endeavour to discover something of the causes 
and essential conditions of tho differentiation 
The general results of the analysis of the bird 
life of Cahforma show, then, tho progress of evolu 
tion m Nature, as closely as the examination of 
static conditions can be expected to interpret a 
continuous process They do not reveal anything 
that 18 particularly novel or unexpected, but tho 
fact that they are based upon an intensity of ex 
ammation and detail of comparison such as was 
unavailable to Darwm or Wallace, lends them new 
weight and authority 

In the first place, there is evidence of gradual 
differentiation Among the numerous races of 
Californian birds, examples can be selected showing 
practically every appreciable stage m differentiation, 
from neighbounng stocks showing departures from 
a type so sbght that they can be appreciated only 
when a long senes of individuals is averaged, to 
full • blooded species, sharply distinct, no longer 
crossmg with related species, judging from the 
absence of wild hybrids 

In the second place, the differentiation, that is, 
the variational move towards species, is not evenr 
where a umform process The mequahty may be 
associated with several defimte charact^ of the 
* No 3102, Vol 123] 


environment Thus, m many of the groups of wide 
distnbution, tho amount of difference shown by the 
geographical races vanes directly with the degree of 
spatial separation Take the clear case of the group 
mcludmg tho Cahforma hnnet (Carpodaeus) The 
group extends over the mauiland, a distance north 
and south of some eight hundred miles, and in that 
space has three recoraisable subspecies But on 
Los Coronados Islands, only seven miles off shore, 
there is another race, appreciably but not constantly 
or conspicuously different Forty miles from the 
nearest mainland, on the San Bemto Islands, there 
are greater and fairly constant differences from the 
birds of the mainland, and on Guadalupe Island, 
135 miles away, the differences are so great and 
constant that the form there is designated a full 
species 

The differences themselves are significant The 
Guadalupe buds are distmguished by their larger 
size, longer legs, relatively shorter wings, and 
shorter keel of sternum — indications of a loss of 
wing power, which suggest a step towards the 
flightlessnoss of some other birds on remote Pacific 
islands 

Even a slight water barrier may be mfiuential 
as an effective form of isolation, preventing free 
interbreeding of birds from neighbouring places 
Although there are no apparent barriers m the 
whole extent of the mainland of lower Cabfomia, 
long distance has had the same isolating effect, 
allowing differentiation m remote stocks despite 
commmgling over adjacent temtory 

Other oases of the influence of isolation, such as 
that shown by the spotted towhee {Ptpilo macu- 
latm), could be cited , they illustrate the fact that 
closely similar races in a series are not situated 
“ within tho same differentiation area, nor yet in 
remote differentiation areas, but in separate and 
adjacent differentiation areas ” 

In the third place, it becomes clear that environ- 
ment may have an effect which, no matter that the 
subjects of its influence are different, results in a 
remarkably similar sot of results A very peculiar 
climatic condition exists between the crest of the 
Sierra San Pedro MArtir and the Pacific, where a 
region of meagre rainfall has a high atmospheric 
humidity — a humid desert Vanous birds m this 
region, as different as flycatchers, finches, and 
woodpeckers, show similar modifications, especi- 
ally marked in deeper coloration, certain propor- 
tions of wing and tail, lesser size of bill, and so on 
Subjection of very different stocks to the same 
peculiar set of critically important conditions has 
brought parallel modifications in oertam functions 
and structures 

This suggests that the inherited variations have 
not been random, but have been directed So far 
so good, but the author goes on to say that sub- 
specific characters are therefore to be regarded, 
either mtnnsically in themselves or m their linkages, 
as of worthy sorts in the racial struggle for existence 
— not, ordinarily, indifferent or luieWi ones Here 
he seems to travel m advance of his facts, for it has 
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vet to be shown that the oommon oharaoters which that the incipient species in nature, the subspecies, 
have been induced by a peoubar environment in owes its ongin to a process, on a vast scale, of trial, 
so many different kmds of birds can have an equal discard, and preservation, of individuals, and of 
survival value to each of these birds of habits so groups of mdividiials compnsing populations, 
different On the facte put thus, the safer assump- which populations from generation to generation 
tion would seem to be that similar conditions induce are thereby rendered more nearly adjust^ to such 
a simdar organic reaction irrespective of ‘ worthi environments as they can endure at all But 
ness ’ or ‘ unworthmess ’ environments themselves never stabilize , they 

After all, unworthmess m the evolutionwy sense are changing, proliferating, evolving continually 
18 not likely to survive m hard competition with • A balam^ state of perfect adaptation of the 
worthiness, and Mr Grmnell finally reaches a organism can never be attamed, but only contmu 
Darwinian conclusion "The accumulating evi ally approached, such approach being forced, under 
dence of the field naturalist is bringing conviction penalty of extinction ’’ JR 


Physical Foundations of Chemical Theory 


N O task 18 more difficult for the chemist of the 
present day than that of trying to keep 
abreast with those advances m atomic physios 
which affect him so closely that he cannot ignore 
(even if he cannot hope fully to understand) them 
Sidgwiek’s book on “ The Electroiuo Theory of 
Valency,” which was reviewed at length m these 
columns last year (April 7, 1928, vol 121, p 527), 
provided a partial solution of the problem from 
the chemist’s pomt of view , but the brief mono- 
graph of Lessneim and Samuel referred to below ^ 
may be regarded as a complementary contribution 
of unrivalled value from the physical side The 
professional spectroscopist does not often realise 
how difficult ms subject can be made for the lay 
reailer, and it is a common experience, even when 
roadmg books or lectures of a semi popular 
character, to be pulled up short by technical or 
controversial details of which no explanation is 
given or attempted 

In the more leisurely days of the past, there 
was usually ample time for one fundamental idea 
to be grasped before attention was distracted by 
the next now development Progress was then 
made by the orderly passing of the ball from one 
three quarter back to another, until it was safely 
placed behind the goal, and m due course ‘ converted ’ 
from speculation or hypothesis to theory Now, 
however, the ball progresses amid the confusion 
of a wild ‘ forward ’ rush, m which the casual 
onlooker can only occasionally get a ghmpse of 
the ball, and has but little chance to observe the 
effects of mdividual play, whilst even the pro 
fessional reporter is m d&^er of overlooking 
essential points m the game TTius, whereas Bohr’s 
‘ principal quantum number ’ n had a sufficient 
start to secure umversal acceptance, and has 
retamed its stnotly inte^al character, it has been 
followed in the works of subsequent authors by a 
trail of subsidiary numbers, which are in open 
competition with one another, and (to add to the 
confusion) appear at some sta^ to have undergone 
a process of ' dismtegration ’ whereby integral 
quanta have been resolved into proper fractions 
The difficulties ansmg from such causes as these 
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are in large measure removml by the careful and 
concise exposition of Messrs Lessboim and Samuel, 
and it IS a high comphment to their skdl that we 
can claim to have been able to understand and to 
make use of the major portion of thoir monograph 
It was, indeed, only on reaching the tenth section 
of the book that it became necessary to add a 
margmal comment, “ I cannot follow this,” and to 
call m the help of a professional physicist to explain 
m fuller detail the complex behaviour of systems 
with several outer electrons The elaborate spectro 
scopio analysis of sections 12 and H was also 
too complicated to be understood at one reading, 
but it would be difficult to praise too highly the 
way in which the spectroscopic evidence is used 
in order to provide a sure foundation for definite 
chemical deductions , and it is one of the con 
spicuous merits of the book that this evidence is 
set out m such a convmcmg way, that its vahdity 
18 no longer open to question even by the most 
extreme type of ‘ sceptical Ohymist ’ 

Much of the charm of the quantum theory of 
the present day arises from the introduction, by 
Oou^init and Uhlonbeck in 1925, of the conception 
of the spuming electron This conception has, 
indeed, done more than anything else to brmg 
order out of the chaos of subsidiary quantum 
numbers, and thus to restore to Bohr’s theory some 
semblance of the simple and logical character which 
it possessed in 1913 From the chemical pomt of 
view, the principal merits of this early quantum 
theory was the provision of a logical basis for the 
valency theories of Kossel ana Lewis, smee it 
mdicated the existence of groujis of electrons with 
identical ‘ pnncipal quantum numbers ’ »«=1, 2, 3, 
4, 5, etc , correspomiing with the K, L, M, N, 0, 
etc , levels of the X ray spectra of the elements 
In this way it explained the mertness of the noble 
gases, and the ionisation of adjacent elements such 
as the halogens and the alkah metals, as depending 
on the exceptional stabihty of oertam completed 
groups of efeotrons Smoe, however, the theorv 
gave no clue to the number of electrons in each 
quantum groim, these numbers must logically have 
followed Uie Rydberg senes, with 2, 8, 8, 18, 18, 
and 32 electrons in successive levels, corresponding 
with the number of ‘ cells ’ which Langmuir 
postulated in sucoessive layers or ‘ shells ’ m his 
static atomio model 
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Two years later, m 1016, Sommerfeld found it 
necesBorv to introduce a second (‘ subsidiary ’ or 
‘ azimutnal ’) quantum number k, in order to ex 
plain the fine stnioture of the hydrogen and helium 
spectra This ‘ subsidiary ’ quantum number im 
mediately assumed a dominant position m spectro 
scopy, where senes of spectroscopio terms for 
which ifc>=l, 2, 3, 4, were distmguished by the 
capital letters 8, P, D, F, oorrespondinu with the 
initial letters of the ‘ sharp,’ ‘ pnncipal,^ ‘ difiPuse,’ 
and ‘ fundamental ’ series of spectral lines with 
which the terms are associated It is unfortunate 
for the lay reader of spectroscopic bterature that 
the fascmatmg explanation which Sommerfeld gave 
of the fine structure of hydrogen, as depending on 
the varymg mass of electrons moving with varymg 
velocity in elliptical orbits of different eccentncities, 
has now been abandoned m favour of a fine 
structure depending on a third (instead of on the 
second) quantum number , but the classification 
of Bohr’s ‘ groups ’ of electrons mto ‘ sub groups,’ 
under the headings nf Ij2i223i3|3„ etc, was 
nevertheless an advance of permanent value In 
particular, it was these sub moups which enabled 
^hr in 1921 to develop his well known classification 
of the elements, in which the inertness of the noble 
gases IS no longer attributed to the completion of 
the main groups with prmcipal quantum number 
n-1, 2, 3, 4, etc , but to the completion only of 
successive n, and n, sub groups, as in the table 
below 

X ray level K L M K 0 P 

Quantum 8o 1^ i,i, 3,3,3, 4,4,4,44 Mt 

He= 2=2 ^ ^ ^ 

Ne = 10=2 + 8 
A =18=2 +8 + 8 

Kr = 36=2 +8+18+8 
X =64-2 +8+18+18^ +8 

Rn=80 = 2 + 8 + 18 + + Ts +8 

This well known system of classification assigns 
an outer shell of 8 electrons to each of the noble 
gases, and explams the old ‘ law of octavos ’ by 
the repetition which results from buildmg up this 
outer octet in one level after another It then 
proceeds to account for the properties of the transi 
tion elements of the first and second long periods 
as depending on a subsequent expansion of the 
M and N octets mto shells of 18 electrons 
The final expansion of the N octet to a shell 
of 32 electrons (at a sti^e when the 0 and P 
levels are already partialfy filled) then provides 
a natural explanation of the still slower gradation 
of properties m the elements of the rare earth 
group 

Smee the number of similarly placed electrons 
was still undetermined, Bohr adopted the simple 
plan of distnbutmg them equally amongst the 
sub-groups of a given level The IST-level was 
thermore supposed to contain 4 + 4 electrons in 
krypton, 6+6+6 in xenon, and 8 + 8+8 + 8 in 
radon It is, however, rather illomoal to postulate 
that a condition of maximum stabihty exists in a 
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sub group when occupied by 4 or 6 or 8 electrons 
Stoner therefore aug^ted m 1924 that the vanous 
sub groups should ue filled up completely one 
after another, and then remam full to the end of 
the chapter It then follows logically that the 
sub groups for which k = 1, 2, 3, 4, etc , must con 
tarn 2, 6, 10, 14, etc , or in general 2(211; - 1) electrons, 
whatever may be the value of the principal quan 
turn number n The close similarity between the 
members of the vanous natural famihes of ele 
ments was then explamed by the identical develop 
ment of successive sub groups diffenng only m 
their ‘ pnncipal ’ quantum numbers ^us the 
alkalis all contain one electron m an Ui sub group, 
whilst the alkahne earths contain a complete sub 
group of two electrons In the same way carbon 
and its homologues oontam two electrons m an n, 
sub group, in addition to the two electrons in the 
M, sub group, whilst the mert gases eontam a com 
plete sub group of atx n, electrons 

In the penodic classifications of Bohr and of 
Stoner, the maximum number of sub groups m a 
group 18 fixed by the fact that k may have any 
integral value between 1 and n The number of 
sub groups is therefore equal to the principal 
quantum number n, and has the value 1, 2, 3, 4, 6, 
in the K, L, M, N, 0 levels Coster found, how 
ever, m 1921, that the X ray absorption spectra 
of the elements have a fine structure like that of 
hydrogen or helium, the number of components 
in the K, L, M, N, 0, P levels being expressed by 
the series 1, 3, 5, 7, (6), (3), instead of the series 

1, 2, 3, 4, 5, 6 In order to explam this result, he 
mtroduced a third quantum number in the form 
«*,»•. where k is now written as k, and may be any 
integer between 1 and n as before, whilst k* may 
be either equal to k, or 1 unit loss The sub groups 
of the preceding classification are thus divided 
up mto ‘ grouplets ’ corresponding with a series 
of triple quantum numbers as follows In , 2ii, 

2, „ 2g, 3„, Sj,, 3,„ 3gg, 3,j, etc This system 

gives the required senes of 1, 3, 6, 7 components 
m the K, L, M, N levels, os required by the X ray 
spectra, and we may then suppose that, as in the 
optical spectra, the O and P levels are only partially 
filled 

A third quantum number had already been mtro- 
duced by ^mmerfeld in 1920 in order to account 
for the composite character or ‘ multiphcity ’ of 
Imes, such as the sodium doublet, wmch could 
not be explamed by means of the first two quantum 
numbers Sommerfeld’s ‘ inner ’ quantum num- 
ber j can have mtegral values when there are two 
valency electrons which can move from orbit to 
orbit dunng the absorption or emission of hght 
by the atom, as m the alkaime earths , but when 
there is only one of these electrons it becomes a 
half mteger, and its value is given by the relation 
j—fc, This third quantum number is evi- 
dently mametio m ongm, smee it also explains 
the multiphoity which is developed when si^ral 
Imes are emitted m a strong magnetic field as 
observed by Zeeman m 1896 Under these con- 
ditions a smgle Ime is resolved mto 2 j + 1 com- 
ponents, where j is the inner quantum number 
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= 1,2, 3, 4, 6, 6 
= 2,3, 4, 6. 6 
= 3. 4. 5, e 

= 4,6 6 


Thus if j 18 an integer, the Imee break up into an 
odd number of components, but into an even 
number if j has a half -integral value 

The significance of the third quantum number 
becomes clear only when a quantised spin is mven 
to the electron The magnetic moment a of the 
spmnuig electron can then be either positive or 
negative , but, suioe there is no intermediate 
resting state, only a single quantum separates the 
two states For the sake of symmetry, therefore, 
these states are written «“±J for each electron, 
and we have at once a plausible explanation of 
those half quantum numbers which have so often 
caused the sceptical to scoff The 
total magnetic moment j of a 
planetary electron is then made 
up of two parts, the magnetic 
moment of the orbit I and of the 
spm a, so that j=‘l±3, smce the 
moments may either work to 
gether or oppose one another The 
magnetic moment I of the orbit is a function of 
the second or ‘ subsidiary ’ quantum number k, 
and 18 given by the simple relation l-^k-l Thus 
if fc >= 1 (as m the S terms of a spectroscopic senes) 
1=0, and since j=l+a cannot be negative, the 
only possible value of the ‘ inner ’ quantum 
number when « = ±ii8j=>^ If, however, k = 2 
(as m the P terms of a spectroscopic senes), then 
/ - 1 , and 3 = 1 + a can have the two valves i = J or 
j = I An electron fall from a 2* to a 1 j orbit can 
thus give nse to the yellow doublet of so^um, since 
the falling electron may be spinning either in the 
same sense as its revolution in the orbit or in the 
opposite sense 

The mtroduction of the second quantum number 
had the effect of breakmg up the mam groups of 
2, 8, 18, 32 electrons into sub groups of 2, 2 -h 6, 
2 -t- 6 -(- 10, and 24-6-t-10-f-14 electrons The third 
quantum number has the effect of breakmg up 
these sub groups into tiny grouplets containing 
small even numbers of electrons Thus Bohr’s 
big group of 32 N electrons is resolved into the 
following grouplets 

4,1 4« 4„ 4„4„4„4„ 

2 2 4 4 6 0 8, 


and the 64 electrons of xenon are now distributed 
amongst 17 grouplets as follows 2, 2 -1-2+4, 
2+2+4 + 4 + 6,2+2+4+4+6,2+2+4 This has 
the effect of emphasismg more strongly than ever 
the significance of the duplet or pair of electrons, 
smce each completed grouplet is magnetically inert , 
but the octet is relegated to a subsidiary position 
as a mere summation of the first three grouplets 
m a group which contains 2n - 1 of these tmy 
clusters 

In order to complete this process of resolution, 
we must now proceed to consider the fourth 
quantum number m, which represents the vanous 
settings of the atom m an external mt^etic field 
This fourth quantum number changes by one umt 
at a time from +j to -j, and may therefore be 
either mtegral or half mtegral The number of 
settings for a given valUe of ^ is given by the 
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formula 2 j + 1 , thus if j « 1, m - i: ] and has tvxt 
values, if j = \, TO--1, 0, +1 and has three, 
values, whilst if y- 3^, w- +J-, +J^ and 
has Jour values The total number of settmgs of 
the four quantum numbers n, I, j, and m is then 
found to agree exactly with the maximum number 
of electrons that can be collected in groups, sub 
groups, and grouplets round the nucleus We are 
therefore at last in a position to appreciate Paub’s 
‘ exclusion rule,’ according to which no two 
electrons in an atom can have the same four 
quantum numbers, n, I, j, and tn A sample of the 
table which expresses this rule is reproduced below 


1=0 {, 1=1 


2 = 1 
2=2 
2 = 3 


{^1=1 


«=-! + ! 

«= -1+i 

«= -l + l + J+3 
!»= - 5 - 4 + 1+1 

r»= + | 

►a=-4-|-l + H-jf J 
»»= + 


Number of SetUng*. 



This table gives a picture of the periodic 
classification from which all individuality is ex 
eluded, since exactly the same sequence recurs 
when n =2, 3, 4, etc It thus represents one of the 
main characteristics of the elements perfectly, 
namely, the recurrence of typos such as the 
halogens, noble gases, and alkalis at appropriate 
intervals , but in practice the elements of a given 
family are far from uniform in their behaviour, so 
that even the formal valencies vary erratically m 
a family such as copper, silver, gold It is therefore 
satisfactory to find that the spectroscopic evidence, 
when exammed in detail, gives similar indications 
of more complex developments Thus it is found 
experimentally that, in the elements of the first 
transition series, the grouplet 4,i of the N level 
IS occupied by tuK> electrons (except in chromium 
and copper) so that all these elements readily form 
bivalent ions fn the same vay, the first two 
elements (yttrium, zirconium) of the second 
transition senes have livo electrons in the 6,j 
grouplet of the 0 level , but at this stage there 
IS an abrupt change, since the following elements 
(niobium, et seq ) have only one electron in the 5^ 
grouplet, and palladium actually has none In the 
next group of transition elements tungsten appears 
to have itoo electrons in the Bu grouplet , but no 
conclusion can bo drawn in reference to the other 
elements of this transition senes, smce the relevant 
spectroscopic data arc not yet available These 
unforeseen ‘ anomahes ’ are of peculiar mterest, 
since they show that the individuahty of the 
elements, which makes inorganic chemistry jippear 
so much less systematic than orgamo chemistry, 
18 manifested also m their spectroscopic behaviour, 
which may therefore be expected to provide a clue 
to the common ongm of these physical and chemical 
anomalies in the electromc configuration of the 
atom 

A particularly interesting comparison can be 
made between mckel, palladium, and platmum 
The structure of these three elements could be 
represented most easily by assigmng an outer 
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shell of 18 electrons to each metal, as m the scheme 
K L M n 0 
Ni-2 + 8 + 18 -28 

Pd-2+8 + 18 + lS -46 
Pt = 2+8 + 18 + 32 + 18 = 78 
This structure is correct in the case of palladium, 
which appears to contain a senes of complete 
grouplets, smee it is only feebly paramagnetic and 
gives a spectrum with some of the characteristics of a 
noble gas , but it is no longer true for nickel and 
platinum, the spectra of which arc more like those 
of the alkalme earths, so that their structure may 
be representeil more efficiently by the schemes 
2 + 8 + 16 +2 and 2 +8 + 18 + 32 + 16 +2 

The spectroscopic data thus explam the typical 
bivalency of nickel and its resemblance to the 
bivalent transition elements with which it is 
assWJiatcd , but they do not throw much light on 
th6 chemistry of palladium and platinum, since 
these two metals do not show any analogous 
o’dntraat m their chemical behaviour If, however, 
wo consider the comage metals of the succeeding 
family, Cu = 29, Ag=47, An -79, the value of the 
spectroscopic data is at once seen Thus, since 
palladium contains only completed groups or sub 
groups of electrons, and has therefore a very 
stable electronic configuration, it is natural that 
silver should exhibit the simple spectrum and 
rigid univalency of an alkali metal, as expressed 
in the scheme Ag = 2 + 8 + 18 + 18 + 1 In tne case 
of copper, the univalency of the element m its 
cuprous salts is similarly expressed in the scheme 
Cu-2 + 8 + 18 + 1 In strict conformity with this 
scheme, the cuprous ion, Cu+=2+8 + 18, which 
has three levels completely hlled, is diamagnetic , 
but the cupric ion, which possesses an incomplete 
shell Cu++=2 + 8 + 17 is paramagnetic Since 
copper 18 usually bivalent, we might expect 
to find spoctroscoiiic evidence of a con 
figuration Cu = 2+ 8 + 17+2, corresponding with 
Ni = 2 + 8 + 16 + 2, with two electrons m the 4n 
grouplet, but this does not appear to have been 
observed On the contrary, the presence of 
quadniplet groups m the spectrum of copper 
indicates the presence of three unpaired electrons 
round the central nucleus This brmgs the metal 
into line with nickel, but in a different way, since 
the stable core of electrons has 2 + 8 + 16 electrons 
m each cose , hut it is not in accord with the 
chemical properties of the element, which may be 
univalent but is never tervalent 

The univalency of gold finds expression m the 
conhgurations 

Au = 2+8 + 18+32 + 18 + l, 

AU+-2 + 8 + 18+32 + 18, 

which show the presence of one easily detached 
electron m the P level Its tervalency can be 
deduced from the analogy between the spectra 
of platmum and those of the alkalme earths with 
two easily detached electrons, since this mdioates 
the existence of a stable core with 16 O electrons 
as m the scheme 

AU+++-2 + 8 + 18 + 32 + 16, 
compare Pt-2 + 8 + 18 +32 + 16 + 2 
No 3102, VoL 123] 


In this connexion, the univalency of thallium, 
which finds expression m the scheme T1+ - 
2+8 + 18 + 32 + 18 + 2, is of mterest, since it pro- 
vides further evidence of the stabihty of the outer 
sub g;roup of two Gj electrons which has already 
been deduced from the spectroscopic data for 
platmum 

The mtroduction of sub groups of elements has 
the mterestmg effect of removing carbon and 
silicon from the central position which they have 
long occupied m the mmds of chemists as the middle 
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members of the two short penods of elements 
From the spectroscopist’s point of view, however, 
a sub group 2, or Sj has b^n completed at beryl- 
hum and magnesium, and it only remains to build 
up the BIX electrons of the 2j or 3. sub groups m 
order to give the configuration of a noble gas 
In this process, mtrogen and phosphorus usurp 
the median positions, and this is revealed by an 
unexpected symmetry m the spectroscopic terms 
of the elements on either side Thus the spectrum 
of magnesium shows some resemblance to that of 
argon, whilst alummium and chlorme, and silicon 
and sulphur form similar pairs, m which the 
electrons which are present m one element are 
represented by gaps m the other A similar 
s^metry is seen on either side of manganese in 
tne transition elements of the first long period, 
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whfcre the Ss sub group is being filled up , but in and the ionisation potential leaps up to a maximum 
this case the symmetry is marred by the fact When once this shell is broken, however, only a 
that chromium and copper have only om outer feeble resistance is offered to its complete removal 
electron instead of two m the 4,i grouplet In Thus the two L electrons can be removed from an 
the elements of the rare earths, where the 4^ sub- atom of beryllium by two mcrements of about 8 
group IS bemg filled with fourteen electrons, and 7 volts, but the removal of the two E electrons 
gadolmium occupies a central position in a senes roquu-es the successive addition of 138 and 46 
of fifteen elements rangmg from lanthanum to volts to the previous total of about 15 volts The 
cassiopeium , but m this case the central element most striking feature of these numbers is the drop 
18 characterised by on extraordinary maximum of of nearly 100 volts m the extra work that is re- 
multipbcity, r^lT, which is far in excess of the quired to strip the nucleus bare by the removal of 
previous maximum values, namely, r ■= 4 for nitro one more electron when once the E shell has been 
gen and phosphorus, and r = 6 for manganese, or broken Even the tmy duplet of the 2u grouplet 
r = 7 for the anomalous spectrum of chromium appears, however, to put up an appreciable re- 
The culminatmg feature of Messrs Lessheim and sistance to disruption, since rather less extra work 
Samuel’s monograph, m our experience, is found is requireii to remove an electron from the ion 
m a diagram of ionisation potentials (Fig 1), Be+ than from the neutral atom Be Facts such 
which provides the most convincmg proof of the as these provide ideal evidence in support of the 
real existence of electron mxmps 'The miiuma mam thesis of the electromo theory of valency, 
at Li+, Be++, B++ t, and C++++ show how easy that chemical affimty m all its various manifosta- 
it IS to remove the whole of the electrons from the tions depends on the superior stability of certain 
L level in lithium, beryllium, boron, and carbon , numerical groups of electrons when under the 
but. on attempting to remove one more electron, influence of a positively charged nucleus In our 
an immense resistance is at once encountered to opmion, this thesis now rests on an impregnable 
the disintegration of the still complete E shell, rock of experimental proof T M Lowry 

Christian Huygens, 1629-95 

O F all men of science whose lives were passed sixth, but the first seen, of the satelhtcs of baturn, 
within the compass of the seventeenth and then gave the true explanation of the curious 
century, none has a more lasting reputation than appearance of the ' triple planet ’ This discovery of 
the Dutch mathematician, natural philosopher, and Saturn’s rmg he made known in the form of a 
mventor, Christian Huygens Bom on Apnl 14, logognph, which is reproduccil by (irant in his 
1629, three hundred years ago, at a time wnen the “ History of Physical Astronomy ” In after years 
work of Kepler, Galileo, Napier, Gilbert, and Huygens presented to the Royal Society an object 
Harvey was slowly gaming acceptance, be lived to glassof 122 feet focal length for an ‘ aerial telescope,’ 
read Newton’s “ Pnncipia,” and durmg the course for the mountuig of which Halley was com 
of his career saw the nse of experimental science, missioned by the Society to “ view the scaffolding 
the erection of famous observatonos, and the of St Paul’s Church ” to see if it could be used for 
foundation of our greatest scientific societies, the eroctmg the object glass 

Royal Society and the Pans Academy of Sciences, Prom astronomy and telescopes Huygens turned 
of the latter of which he was the first foreign to clocks, and on June 16, 1657, presented the first 
associate pendulum clock to the States General Dosenbed 

Huygens’ birth, and his death on June 8, 1696, later in his famous work ‘ Horologium Oscil 
both took place at the Hague, and his tomb, like latonum,” of 1673, a repbea of the clock is to be 
that of his illustnous countryman, Boerhaave, is seen m the Science Museum Of that famous 
there m St Peter’s Church With advantages of work, it has been said that it contained original 
birth, education, wealth, and position, Huygens discoveries sufficient to have furnished material 
possessed a studious and mdustnous mmd, and an for half a dozen striking disquisitions, while ' the 
even and cheerful temper, and by the exercise of theorems on the composition of forces m circular 
fais brilhant intellect he raised himself to pre motion with which it concluded formed the true 
emmence among his contemporaries Tramed m prelude to Newton’s ‘ Pnnoipia ’ and would alone 
the law and for a short time attached to a Dutch suffice to establish the claim of Huygens to the 
embassy, he was all his life free to follow his own highest rank among mechnaical mventors ” This 
bent, and his long sojourn in Pans, where he work, like his “ Trait6 de la Lumihre,” in which he 
enjoyed the seclusion of the Bibhoth^ue Boi, and enunciated the undulatory theory of light, w as 
his visits to England, no less than his mvestigations, written while he lived m Pans 
discovenes, and inventions, led to his bemg esteemed Retumingtohisnativecountrym 1681, Huygens 
by a wide ouxle of fnen^ contmued his wntings, and his Iwt work, “ C^mo 

The life and works of Huygens have been theoros,” was in the printers’ hands when he was 
published and republished, but reference can bo attacked by the illness which proved fatal It is 
made to only one or two of his great contributions said that Flamstead recommended the “ Cosmo- 
to the advancement of knowledge Attracted in theoros ” to Dr Plume, archdeacon of Rochester, 
hiH youth, like many of hw fellows, to the oon- who was so struck with it that he left £1800 to 
steuiotion and improvement of telescopes, en found the well known Plumian professorship of 
Mar 26 , 1665 , Huygens discovered Ihtan, the astronomy at Cambridge 
No <1102 Von 1231 
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Obituary. 


Db Alex Hux 

ALEX HILL, whose death was recently re 
corded m Natube, was bom at Loughton, 
Essex, and educated at University College School 
and at Downing College, Cambndge , in 1^0 he was 
elected a fellow of the College, from 1888 to 1907 
he was Master of Downmg, and from 1897 to 1899 
Vice Chancellor of the University He studied 
medicine and surgery at St Bartholomew’s 
Hospital , in 1884-85 he was Himtenan professor 
of the Royal College of Surjreons 

The greater part of Dr Hill’s life was spent in 
the advancement of learning , his services, not being 
confined to the routine of academic life, were given 
widely to educational causes He assisted in the 
formation of the National Home Reading Umon, of 
which ho was the chairman from 1888 to 1908 
He served as president of the Teachers’ Guild of 
Great Bntam, and was a member of various educa 
tional committees, including the Welsh Colleges 
Committee, 1907-8, and the Advisory Committee of 
the Treasury on Universities, 1901-6 

A versatile and an attractive wnter, Dr Hill 
was the author of several books and papers on 
physiology and on other subjects connect^ with 
the profession for which he had been trained His 
geniality, personal charm, and eloquence attracted 
crowded audiences in various parts of the country, 
when as a Gilchrist Lecturer he dealt with physio 
logical and psychological subjects such as “ Man 
under the Microscope ” and “ Dual Personality ” 
His literary gifts were evident in his senes of 
lectures on Browning and in his uiterprotation of 
the poet lu his “ Notes on Browning ” 

Dr Hill was zealous in his advocacy of university 
education, and having formed the conception of 
university institutions os centres of educational 
influence in areas not already served by umversi 
ties, he strove to put his ideals into practice With 
this aim in view he accepted an urgent appeal 
to become the Prmcipal of Umversity College, 
Southampton, a position which he took up in 
January 1913 His task was not an easy one, but 
he entered on it with characteristic enthusiasm , 
his wmsome personahty had an immediate effect 
on all branches of the College activities, and he was 
able to secure support for the now College buildmgs 
which had been planned for the present site at 
Highfield The outbreak of the War so soon after 
ho nad entered UMn his duties was a senous blow 
to the growing College , a large number of the staff 
and students joined the foroes, and the new build 
mgs were occupied as a war hospital Dr Hill’s 
own residence at Highfield Half, which he had 
taken as a centre for the social activities of the 
College, he gave up to the Red Cross Society, and 
lived m a house near it m order to be able to assist 
the work of the hospital Always a hard worker, 
his energy dunng the War was boundless, for m 
addition to carrying on his duties as Prmcipal of 
the College, he took on himself the work of the 
Umvermt^ Bureau when his assistant secretary 
jomed the foroes His reoreatiim was m the garden 
%o.3102,Vol 123] 


attached to Highfield Hall, and even at this 
strenuous period of his life he rose early each 
mommg to work m the garden, where he grew 
vegetables and flowers for the wounded soldiers in 
the hospital 

The work with which Dr Hill especially identi 
fled himself since 1912 was that of secretary of the 
Universities Bureau of the British Empire The 
Bureau owes its inception to Dr Hill, who, when he 
resigned his position as Principal of the Umversity 
College, Southampton, told tne wnter that there 
were two claims both very dear to him, those of the 
College ami the Bureau , but whilst he felt that 
others could carry on the work of the College, the 
Bureau was his own child, and his one aim in life 
was to nuise it and to bring it to matunty 

A man of broad sympathies and wide vision. 
Dr Hill endeared himself to those who knew 
him His tour with his family, so well de 
senbed in his book ‘ Round the Bntish Empire,” 
strengthened his vision and he felt more mtensely 
that the work which he was undertakmg was a 
means of cementing more firmly the bonds of 
Empire Since 1 920, although his work was mainly 
m London, his home was in Southampton, and his 
connexion with the College maintained by his 
election as a vice president Ho died at ‘ Granta,’ 
Upper Bassett, Southampton, on Feb 27, and leaves 
a widow, a son, and a daughter J Eusticb 

We regret to announce the following deaths 

M J Boussinesq, member of the Section of 
Mecliamos of the I’aris Academy of Sciences and 
author of a mathematical work on the theory of 
light, on Pob 19, aged eighty six years 

Sir Anthony Bowlby, Bart , K C B , K C M G , 
K C V O , a past jiresident of the Royal College of 
Surgeons of England, on April 7, aged seventy three 
years 

Dr Jonathan Dwight, president in 1923-26 of the 
American Ornithological Cnion, on Feb 22, aged 
seventy vears 

Dr H B Gray, formerly warden of Bradfleld 
College, and president m 1909 of Section L (Educa 
tional Science) of the British Association, on April 5, 
aged seventy seven years 

Sir George Kmbbs, CMC, Commonwrealth statisti 
oian from 1906 until 1921, and president in 1923-24 of 
the Australasian Association for the Advancement of 
Science, aged seventy years 

Dr Thomas B Osborne, since 1886 research chemist 
in the Connecticut Experiment Station, who was an 
honorary fellow of the Chenuoal Society of London, 
and was distinguished for his work on the chemistry 
of the vegetable proteins and related subjects, on Jan 
29, aged sixty tune years 

Sir Henry Rew, KCB , sometime Assistant Secro 
tary, Ministry of Agneulture, and a past president of 
the Royal Statistical Society and of Section M (Agri 
culture) of the British Association, on April 7, aged 
seventy years 

Dr Thomas Scott, associated for many years w^th 
the Scottish Fishery Board Laboratory and known for 
his work on the smaller marme Crustacea, especially 
oopepoda, in recogmtion of which the Umversity of 
St Andrews conferred on him the lionorary degree 
of LL D , on Feb 26, aged eighty eight years 
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Trekb are two thinkers m England just now work 
mg on very similar lines, investigating the relations 
of science and art Both are ‘emeritus’ professors. 
Lloyd Morgan of Bristol, Alexander of Manchester, 
and every reader of any of their publications on the 
subject must be struck by the earnestness and pene 
tration of their work and the palpable and complete 
sincerity of their minds It is much to be hoped that 
they will persevere and that Prof Alexander, who has 
already several lectures and pamphlets on the subject 
to his credit, will soon be able to bring out the 
systematic volume which he has in mind Prof 
Lloyd Morgan gave two lectures at Bristol last 
November entitled “ Science and Drama ” (Umversity 
of Bnstol), which really deal with the same topic 
He uses the term ‘ drama ’ in the widest possible 
sense in order to cover all forms of ‘ agency,’ and while 
in the first he considers the question of ‘ agency ’ in 
respect of natural phenomena which are studied in 
science, in the second he oxammes m detail what 
Alexander hets already said about the action of the 
mind in art, on the whole accepting it and addmg 
certaui glosses ’ of his own 

Psor Li oyd Mobuan’s second lecture sums up and i 
gives the author’s own point of view in his now 
familiar phrase of ‘ emergence ’ Science and art, 
he tells us, both give entry to a realm which is trans 
formed m contrast with the world of naive perception 
The square box, for example, which we see as we move 
about m a room is transformed by the most elementary 
operation of science into a cube We never see it as a 
cube but we thmk so consistently in a transformed 
mental attitude that we always say that what we see 
is really a cube The difference in this respect be 
tween the man of science and the artist is that for the 
latter it is always the appearance which in his sense 
IS the real There is, howeier, m both cases the 
scientific and the artistic result, something added by 
the thmker or the artist In the latter case the aitist 
transforms the real as he perceives it into something 
having an ‘ art value,’ and it is in this process of 
transformation, whether of the artist himself or of 
those who follow lum in appreciating his work, that 
Prof Llojd Morgan finds the now or ‘emergent’ 
attitude of mind which is the keystone of his philo 
Sophy It IS the turmng pomt in mental development, 
and probably not attained by the animal or the little 
child Then comes a careful and stimulating analysis 
of Alexander’s account of the same process The two 
philosophers by no means agree on all the points which 
arise, and it is this comparison of results which makes 
the discussion so mteresting English writers have 
not hitherto equalled the best of the German, Italian, 
or French philosophers who have studied wsthetio, 
and it IS therefore the more gratifying to find a pair 
of subtle and mature mmds engaged m friendly com 
petition to fathom the depths of one of the most 
fundamental problems of thought Both, it should 
be noted, agree in placing the decisive element m the 
thinking nund * 
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In a recent leading article m Natcjee (Feb 10, p 
233) the connexion between forests and agriLulture as 
considered in the Report of the Royal Commission on 
Agriculture in India was considered In different 
parts of India, a study of the lustory of the past sixty 
years or so has resulted in the steady growth of an 
opmion which reiogmsea that there is a defimto rela 
tion between unchecked abuses m the forest (by axe, 
fire, and overgrazing) and subsequent forest degrada 
tion, erosion, drymg up of the waters and covering 
up of valuable agricultural lands Ihose who have 
studied those problems m India will not, perhaps, bo 
aware how widespreail and important they have 
become m other parts of the world Recently (Feb 
27-Mar 1 ) a three days’ joint session of the American 
Forestry Association and the Florida Forestry Associa 
tion was held at Jacksonville Fla , to discuss the 
position of the southern forests and their industrial, 
consorvational and recreational sigiuficanoe to the 
United States The mam object of the meeting, ac 
cording to a Daily Service Neive Bulletin issued by 
Science Service, Washington, D C , was a consideration 
of the steps to be taken “to reclaim for full production 
the want tracts of southern land that are bet tor adapted 
for forest 01 ops than for any other purpose ’’ One of the 
sessions was devoted to a consideration of the fire 
evil “Forest fires in the south,” it is said, “are 
different from those m other parts of the country in 
that most of them are deliberately started by cattle 
owners under the mistaken impression that burning 
improves pasture How to persuade these peojile 
that they are burning money out of their own pockets 
IS ono of the most pressing problems confronting 
southern forestry men ” Forestry men in India hav e 
been engaged upon this problem for sixty years emd 
more, and Florida foresters could doubtless study the 
work of tho post in India with profit 

Mr b A Sherman, of tho Lnited States lorest 
Service, m dealing with the important problem of soil 
exhaustion and erosion as a lesult of the destruction 
of the forests, said ‘i Our fields have been robbed of 
their fertility almost beyond human comprehension 
Millions of acres have, through our ignorance, been 
rendered relatively worthless The far 

sighted thrift uixin which was founded that part of 
the common law which plaice a taboo upon waste is 
still sufficiently inherent in our people to assure us that 
it will be applied as soon as the man m the street 
realises the presence of that waste and its extent 
He will insist upon prohibiting forms of agnciilture 
that result m a permanent shnnkoge m our total 
agnoultural domain Economic pressure and the 
pressure of pubho opimon will combine to exclude 
certain classes of land from cultivation until such time 
as such use justified tho investment necessary to adapt 
them for permanent tillage Meanwhile such lands 
may serve a useful and very valuable purpose as 
forests Forestry use not onlj safeguards the fertihty 
of the soil from destruction, but actually contributes 
to Its upbiulding ’ Mr Sherman in the above words 
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might have been speaking for many parts of the 
British Empire where jiroblems of the kind, through 
mismanagement or ignorance m the past, are urgently 
demanding a solution 

At the quarterlj meeting of the Orand Council of 
the British Empire Cancer Camjiaign held on Monday, 
April 8, the summarj of the recommendations made 
by the Committee of the International Canoer Con 
ference held last J uly was passed to the Investigation 
Committee of the Campaign to take action in initiat 
mg eveoutive action on the proposals In the matter 
of radium and X rajs, the Committee stresses the 
nec esBity for the institution of standardised records of 
results of patients treated by radium and X rays, and 
urges that the Campaign, in collaboration with the 
Medical Research Council and the Ministry of Health, 
should invite all institutions using radium and X rays 
to utilise an agreed form of record The Orand 
Council received the hnal reports on the subject of 
the Carton Prize, which has been instituted by the 
British Empire Canoer Campaign for the purpoaea of 
promoting investigations into the nature, causes, pre 
vention, and treatment of cancer It was announced 
that a modal, with an honorarium of £600, will be 
awarded to the person, or group of persons, who shall 
submit the essay embodying the results of original 
investigations which, in the opinion of the judges 
appointed by the Grand Council, is the liest contnbu 
tion towards “ The Early Diagnosis of Cancer ” 

Thf rcKient presentation by Messrs Thos W Ward, 
of iShefTield, to the North Eastern Railway Museum 
at York, of some old lack rails and wheels from the 
Wylam wagon way has attracted considerable atten 
tion in the Press, and the Wylam wagon way has 
been referred to as the earliest railroad in the world 
On such matters there is often confusion of thought, 
and it should bo remembered that railroads existed a 
very long time before locomotives were introduced 
Longitudmal w ooden timbers were adopted on roads 
in mining districts m the fifteenth century and their 
use in the north of England was a factor in the de 
velopment of our coal industry By the bogmnmg 
of the nineteenth century they were m general use, 
but all haulage was by horses Cost iron plates or 
edge rails were introduced towards the end of the 
eighteenth century All such railroads were, how 
ever, private concerns, and the first pubhc railroad 
was the Surrey Iron Railway, which was completed 
to Croydon in 1803 and to Merstham in 1806, but was 
never earned as far as Portsmouth, which was its 
intended destination The Wylam line is of course 
bound up with the introduction of the steam railway 
about ten years later 

In a paper read to the Newcomen Society on 
Mot 27, Mr W A Benton dealt with the subject of 
weighing heavy loads, and especially with the invention 
of the compound lever machines by John Wyatt 
of Birmmghom Peoples of onental or classical an 
tiquity possessed no other weighing machines except 
those of the equal armed balance and the steelyard, 
and the maximum capacity of such machines during 
the Middle Ages does not appear to have exceeded 
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one or two tons One such high capacity wooden beam 
has survived at Neisse, m Prussia The olaims 
sometimes made that the compound lever weighing 
machine was first used by the Itahan physician, 
Santon Santona (1661-1636) do not appear to be 
substantiated, though he introduced the practice of 
weighing hiB patients During the eighteenth century 
huge steelyards were introduced for weighing loaded 
carts, two specimens of which still exist in England, 
one at Soham, Cambridgeshire, and the other at 
Woodbridge, Suffolk Wyatt’s invention was made 
about 1744, and the machmes with compound levers 
are deH<.ribed in enejclopsedias at the end of the 
century An examination of the Wyatt manuscripts, 
however Mr Benton said, failed to throw much light 
on the early history of Wyatt’s invention, which forms 
the basis of all platform weighing machines to day 
A carpenter by trade, Wyatt was born near Lichfield 
in 1700 and died on Nov 29, 1766, his tomb being in 
the churchyard of St Philhp’s, Birmingham Mr 
Benton was able to illustrate his paper with lantern 
slides and models, some of the latter conung from the 
historical museum of Messrs W and T Avery, Ltd , 
Birmingham, whose works occupy the site of Boulton 
and Watt’s famous Soho Foundry 

American museums continue to make groat 
advances in their efforts to reach and teach the people 
In connexion with the Brooklyn Children’s Museum, 
a new bmlding — larger and finer than many of the 
local museums of Britain has just been ojiened to 
tho public, anil the increase of space has suggested 
many improvements m the storing and lending of 
material The library section, in adcbtion to its books 
which are open to insjiection by the children, possesses 
8000 lantern slides catalogued on the Dewey system, 
a file of 6000 pictures so mdexeii that any teacher or 
child may borrow a set of them for special school work, 
and a collection of excerpts from the NcUtonal Oeo 
graphic Magazine, arranged according to subject and 
also available for borrowing It is still more interest 
mg to learn that from tho hall in which the Hooper 
Memonal Loan Collections are displayed children may 
borrow and take home small coses containing mounted 
birds, which they take off tho shelves just as they 
might borrow a book A new type of history room is 
to be created at tho Brooklyn Children’s Museum as 
the result of a gift of 16,000 dollars by Mrs John 
Mills The room will contain a imique collection of 
twenty five historical scenes in immature, illustrating 
significant events m the progress of the human race 
They will begm with the cave men and will show that 
ideas, rather than wars and weapons, have been 
responsible for the progress of mankind Further 
groups will tell of the discovery of painting, the 
development of the drama, the soienoe of navigation, 
the apphcation of steam and electricity, and the con 
quest of the air Mr Dwight Franklin, of New York, 
who IB already well known for this class of work, will 
prepare the histonoal groups, and it is expected that 
the creation of the twenty five groups ^11 occupy 
about two years 

In paper miUs wid rubber faotones trouble often 
arises from large sparks due to the statiud eleotnoity 
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generated by the running machinery Various 
remedies have been suggested for reducing the fire 
nsk due to this effect In a recent Daxly Science News 
Bulletin, issued by Science Service of Washington, 
D C , a somewhat novel method used by a large 
Russian rubber factory is deacnbeil for avoiding the 
danger of fire In the factory, when the rubber 
solution flows over the fabric base and dnes on it, 
large charges of static electricity are produced by the 
friction of the rubber covered fabric with parts of the 
drymg maohmery When the stress at the surface 
gets greater than the electric strength of air, a h6t 
‘ fat ’ spark is produced siimlar to the igmtion spark 
of a magneto, and this may start a fire, or cause an 
explosion as the air in the drymg room is always satu 
rated with highly explosive vapours A usual method 
in Great Britam is to use a fine wire brush to collect 
the charges and let them pass to earth, but sparks 
cannot be altogether prevented m this way In the 
Russian State factory in Leningrad a capsule of 
radium is placed near the point where the electricity 
18 generate The rafliations from the radium ionise 
the air, and so the electnc charges flow through it 
harmlessly to the earth Ihe cost of the installation 
IS very low, as one miUigram of radium is qiutesuffioient 
to prevent sparks from taking place, and it will 
doubtless last for many years The method has been 
known for a long time, but this industrial apphcation 
is a useful one 

Tub first Young Farmers’ Club in Great Britam 
was formed by ITnited Dianes, Ltd , at Hemyock in 
Devon in 1921, and from the start the movement has 
been remarkably successful Whereas in 1924 there 
were only about 30 clubs and 000 members, now there 
are 100 clubs with a membership of about 2000 A 
fresh indication of enterprise is the recent issue of 
a monthly illustrated journal entitle*! The Youny 
Farmer (National Association of the Young Farmers’ 
Clubs, 26 Bedford Square, London, W C 1 , price 3s 
a year) Much interestmg information is given in the 
first issue by various authors ooncormng the aims, 
growth, and activities of the movement From the 
outset it was reabsed that though it was ideal for the 
organisation to be independent and self supporting, 
yet some outside help would be necessary for a start 
In 1924 the Ministry of Agriculture accepted a 
measure of responsibility, and now the support of the 
National Council of Social Science has been secured , 
and a National Association of Young Farmers’ Clubs 
has been formed under its auspices Such centrahsa 
tion, together with the help of the new journal, should 
do much towards creating corporate feelmg between 
the individual clubs Titles of articles in the first 
issue, such as “ My Experiences at the Dairy Show in 
1928,” “ Coaching an International Cow Judging 
Team,” “Boys and Girls in Rural Ontario,” “A 
Year’s Work in a Bee Club,” serve to indicate the 
varied nature of the contents 

Thb considerable extension of fur farming in 
Great Bntam during the lost few years suggests 
that the attrition of inquirers should be directed to 
a leaflet just issued by the Umted States Departments 
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of Agriculture, “ Recommendations to Beginnors in 
Fur fanning ” In gives in summary form, with 
references to further literature, general information 
on how to make a start areas suitable for farming, 
species suitable for projiagation, whore to obtain 
breedmg stock The instruction is scanty, but it 
may be readily supplemented by consultation of the 
special publications of the Department, which are 
mentioned 

Thk Czechoslovak National Research Council, 
which IS incorporated in the International Research 
Council, concluded its fifth year’s activity at a 
general meeting held in Prague on Mar 10 The 
president, Prof S^llaba, ojiened the meeting by de 
fimng the funotioiiH of the International Research 
Counoil and the Czechosltivak National Research 
Council, which latter is an offspring of the Czech 
Academy of Sciences In conclusion. Prof B N6mec 
delivered an mtoresting lecture on “ International 
Aspects of Czech bcienoc,” in wluch he pointed out 
the twofold duties of scientific workers of a small 
nation, namely, to cultivate their national science 
and to present their achievements before the inter 
national world The annual report whith has re 
contly been published, describes the activities of the 
ton sections of natural sciences, medicine, and engin 
eering, and gives the names of the 82 meinbei-s 

By an Act of Congress the United States of 
Ameru a hav e established a Gorges Memorial Institute 
of Tropical and Preventive Medicine in Panama, and 
the memorial laborntoiy has just been openeil 
Surgeon General William C Gorgas, who died in 1020, 
went to the isthmus of Panama to report on the 
sanitary conditions of the Canal Zone in 1904 , ho was 
appointed chief health officer for the region, which 
was then notorious for malana and yellow fever 
His work there, a monument to siientific and od 
ministrativo hygiene, matlo the Canal Zone on 
inhabitable and even healthy urea The first director 
of the now laboratory is Dr Herbert C Clark, who 
was with General Gorgas m the Canal Zone for several 
years Congress has authorised a permanent appropn 
ation of 60,000 dollars a year for maintenance, and 
Latin Amencaii governments have been invited to 
contribute up to 76 per cent of the amount given by 
the United States 

The Bureau for Contraceptive Ailvice, Baltimore, 
Maryland, has issued its first statistical report, com 
piled by Prof Raymond Pearl The number of 
women (all married), attending was 16ft, their average 
age was just under 31 years, and the average duration 
of marriage 12 3 years One half of the women who 
attended the Bureau had been pregnant more than 
SIX times and had borne five or more children before 
they come Such reproductive rates are not con 
duoive to either private or public health, and the figures 
given demonstrate the value of such a elimo as a 
health measure and lend no support to some of the 
objeotioiiB that have been advanced against contra 
oeptive meaaures 

A uiADiNQ article in the latest number of the 
Scottish Naturalist entitled “ More Opportuiutiea for 
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Natuxaliste Natural History as a Profeaaion,” points 
out the need for the creation of trained biologists to 
fill the increasing number of posts available m Great 
Bntain and its colonies “ There never has been a 
time when so many opportunities offered themselves 
for young men who desire to follow natural history as 
a career, nor a time when so few men could be found to 
fill the posts that await them ” It is shown that the 
posts m question cover a wide variety of work, giving 
scope for outdoor observation and opportumties for 
biological research, and an indication is given of the 
scales of salary which may bo expected here and 
abroad 

The Report on the Health of the Army ’ for the 
j ear 1927 hew recently been issued (London H M 8 O ) 
The incidence of sickness among soldiers duiing the 
year was somewhat higher than that of the precedmg 
year, being 467 7 per 1000 of the strength, accounted 
for by the high incidence of infection during the eaily 
months of the defensive of cupation of Shanghai The 
principal causes of admission to hospital were malaria, 
9206 oases, venereal diseases, 9186 cases, and in 
flammation of tonsils, 6322 cases The high incidence 
of tonsillitis still remains unexplained As m the 
previous year, inflammation of the middle ear hesuls 
the list as cause of invaliding Diphtheria was com 
paratively prevalent with 317 admissions, while the 
enteric groups of fevers numbered only 239 cases for 
the whole army, including India, a lemarkable record 

Paor PiFTBR Zeeman, of the I nivorsity of 
Amsterdam, has been elected an honorary fellow 
of the Physical booiety of London 

The George Darwin Lecture of the Ro>al Astro 
noinical bociety will be delivered at the meeting of the 
8ooiety on May 10, by Prof E Hertzsprung, who will 
take as his subject The Ploiarles 

Prof F O Bower emeritus professor of botany 
m the I niversity of Glasgow, will give the Huxley 
Memorial Lecture at the Imperial College of Science 
and Teclmology, London, 8 W 7, on May 3 at 5 30 
p M His subject will be ‘ The Origin of a Land Hora 
reviewed Twenty one Years after Publication 

The fourteenth Guthne Lecture will be given 
before the Physical Society by Prof P \V Bndgman, 
Hollis piofessor of mathematics and natural philo 
Hophy m Haivard Universitj, on the properties of 
the elements under lugh pressures, at 6 o clock on 
Ajinl 19, in the Imperial College of Science, Imperial 
Institute Road, South Kensington Admission is 
tree without ticket 

It was announced by the president of the Linnean 
Society of Loudon, at the meetmg held on April 4, 
that the Lmnoan Modal, which ‘ is awarded each 
year to an. eminent biologist as an expression of the 
Society 8 estimate of his services to science, ” is to be 
given to Prof Hugo de Vries, the veteran emeritus 
professor of botany in the University of Amsterdam, 
who 18 best known for his mutation theory of the 
origin of species 

The gold medal of the Institution of Mining and 
Metallurgy has been awarded conjointly to the Hon 
William Lawrence Badlieu and William Sydney 
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Robinson “in recogmtion of their services in the 
development of the mineral resources of the Empire, 
with special reference to the zino and lead mdustnes 
of Australia ’’ The medal (in duplicate) will be pre 
sented at the annual general meetmg of the Institution 
to be held at Burlington House on Thursday, May 10 

The followmg office bearers were elected at the 
meeting of the Royal Philosophical Society of Glasgow 
on Mar 27 — Vuse President Mr Robert A Burr , 
Members of Council Prof E P Cathoart, Dr James 
W French, Mr Thomas Henderson, Mr Andrew A 
Mitchell , Hon Treasurer Sir John Mann , Hon 
Librarian Dr James Knight , Hon Secretary Dr 
Charles R Gibson , Hon Auditors Mr Alex 
Murdoch, Mr John T Tulloch , Acting Secretary 
Dr James M Macaulay 

A SPECiAU feature of the first annual conference of 
the International bociety of Experimental Phonetics, 
to be held at Hamburg on July 24-31, will be the pro 
vision for practical demonstrations and exercises in 
the study of speech by the graphic method Each 
participant will have an opj>ortimity of becoming 
familiar wnth this method of investigating language, 
dialects, speech defects, the speech of the deaf, and 
nervous diseases This inethoil is that of the AbbA 
Roussclot with the later improvements Information 
concerning the conference can be obtaineil from Prof 
E W Scripture, Strudel hofgasse 4, Vienna 

At the annual geneial meeting of the Ray Society 
hold on Mar 21, the following officers were re elected 
President Prof W C M Intosh , Treasunr Sir 
Sidney F Harmer SecrUary Dr W T Calmim 
Dr R W T Gunther was elected a vice piesident, 
and Ml R Adkm and Mr R Gurney were elected new 
members of council In the report of the council it 
was announced that the third and final volume of the 
‘ British Hydracarma, * by Mr C D Soar and Mi W 
Williamson, would shortly be published, and that the 
issue to subscribers for 1929 would be a volume on 
‘ The Planktonic Diatoms of Northern Seas,” by Dr 
MarieV Lebour A work on The Aquatio Stages of 
British Dragonflies, ’ by Mr W J Lucas, was 
announted as being in preparation for publication at 
a latei date 

Amono recent appointments in seientifio and 
technical departments made by the Secretary of 
State for the Colomes are the following Mr G N 
Henngton has been appointed agricultural instructor 
in the Education Department, Nigeria Mr A W 
Anderson, recently one of the Ministry of Agnoulture 
and Fishenes’ advisory officers, is to be a supenn 
tendent of agriculture, Nigena, and to take charge of 
the new stock breeding farm at Samaru Mr D A 
Langdon has been appomted a produce inspector, 
Nigeria, and Mr T D Lloyd Jones a vetermary 
officer m the same Colony Mr N R Reid has been 
appointed a veterinary officer m Tanganyika Tern 
tory Among the recent transfers and promotions 
are the following Mr J R Ainshe, senior conservator, 
to be deputy director of forests, Nigena, and Mr C F 
Vetch, conservator of forests, Nigena, has been 
appomted to succeed him as semor conservator Mr 
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D D'Emmeree do Charmoy, aaoiotaat director, has 
been appointed direotor of agriculture, Mauritius 

Hbsbbs Bbbnabd Quabteob, Ltd. 11 Grafton 
Street, W 1, have just issued an important catalogue 
(Ko 424) of some 1800 works relating to sctenoe, 
mainly of soologioid and geological interest As is 
usual with lists circulated by this house, many rare 
items and long runs of senals are mcluded The 
catalogue is one that should interest collectors and 
librarians 

Tkb new catalogue of engmeenng and mdustnal 
instruments issued by Messrs Negretti and Zambra is 
a well illustrated quarto volume of 460 pages It 
deals to a large extent with thermometers of all kmds, 
from spirit thermometers to electnoal thermometers, 
suitable for near or distant stations, and gives a con 
siderable amount of very useful information about 
the pnnciples on which they work and the precautions 
neoessmry m setting them up and oanng for them 
in use Barometers, pressure gauges, tiuik gauges, 
hydrometers, and hygrometers receive similar treat 
ment and a thumb index facilitates quick reference 

Applications are invited for the following appomt 
ments, on or before the dates mentioned — ^Tem 
porary assistant quantity surveyors under the Mmes 
Oepaitoent — The Under Secretary for Mmes, Estab 
liahment Branch, Mines Department, Dean Stanley 
Street, S W 1 (April 18) An assistant baotenologist 
for the city of Liverpool — The Town Clerk. Municipal 
Offices, Liverpool (April 22) A temporary assistant 
baotenologist for research in fabric materials — ^The 
Secretary, Admiralty (C E Branch), Whitehall, 8 W 1 
(April 27) An education secretary for the borough 


of Cambndge — The Town Clerk and Clerk to the 
Local Education Authority, The Guildhall, Cam 
bridge (April 27) A chief assistant and two other 
assistaote for the Scottish Society for Researoh 
m Plant Breeding under the Society’s scheme of 
researoh into virus disease of potatoes — The Secre 
tary, Scottish Society for Researoh m Plmit Breeding, 
3 George IV Bridge, hldmburgh (April 30) A lecturer 
m education m the Umversity of Sheffield — ^The 
Registrar, The Umversity, Sheffield (Apnl 30) A 
lecturer m mathematics at the Henot Watt Ckillege, 
Edmburgh — The Pnnoipal, Henot Watt College, 
Edinburgh (May 1) An assistant at the (Common* 
wealth of Austraha Solar Observatory, near Canberra 
— ^The High Commissioner for Australia, Australia 
House, Strand, W C 2 (May 2) A jumor teohmoal 
officer at the Royal Aircraft Establishment, to assist 
m the experimental development of electnoal equip 
noent for use in aircraft — The Chief Supermtendent, 
R A Establishment, South Famborough, Hants 
(May 3) A pnnoipal of the Paisley TeolimoaJ College 
— ^The Secrctanes of the College, 3 County Place, 
Paisley (May 3) A demonstrator m physios, a 
demonstrator in zoology, and a demonstrator in 
inorgcuuo and physical chemistry at Bedford College 
for Women — The Secretary, Bedford College for 
Women, Regent’s Park, N W 1 (May 4) A director 
of museums of the City of Liveipool — The Town Clerk, 
Mumoipal Offices, Liverpool (May 7) A professor 
of zoology m the Egyptian Umversity, Cairo— The 
Dean of the Faculty of Science, Egyptian Umversity, 
Cairo (May 19) A laboratory assistant at the 
College, Cheltenham — ^The Senior Science Master, The 
College, Cheltenham 


Our Astronomical Column 


Thb Apbil Meteors — These meteors are due on 
April 20 or 21, but the moon, bemg full on Apnl 23, 
wdl be a bnght object at the time and obscure small 
meteors However, the shower occasionally ex- 
hibits bnUiant objects, so that it may be well worth 
looking for though the character of its display this 
year cannot be deflmtely foretold The ]^nod of 
revolution of its supposed pment comet was com 
puted to be more than 400 years, but noh showers of 
Lynds were mtnessed m 1803, 1861, 1863, and other 
years, so that a short penod apparently corresponds 
with some of the most abundant returns of the 
meteors It is important to note the strength of the 
annual displays, so that the tune of revolution of its 
more active returns may be determined Its radiant 
IS St 271*+ 83® on the mght of maximum, but the 
centre of radiation travels eastwards one degree per 
day 

The Nuclei or PliLnetabv Nebcijb — Mr van 
Maanen deduced the tngonometrioal parallaxes of a 
number of nuclei of plsnetary nebul» from photo 
graphs taken at Mt Wilson He derived the meui 
par^x 0 012', and the mean absolute magmtude 8 1 
for the nucleus Mr B F Qerasimovio notes in 
Harvard BviUttn No 864 that such data as exist for the 
proper xnoHona and radial velocities of the planetary 
neb^ indicate a oonsidlerably greater mean dietanoe 
than tiiat found by van Maanen. He m^ee several 
different estimi^ of their mean distance , (1) by 
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their mean galactic latitude, which is assumed to be 
due to the sun's departure from the galactic plane, 

(2) by applying Oort’s results on galactic rotation, 

(3) by using the analogy between the nebular nuclei 
and nov», (4) by combining the proper motions 
found by van Maanen with the mean radial velocity 
of planetary nebuln found at the Lick Observatory, 
which IS 37 kin /sec The mean absolute magnitudes 
found by these methods are 4 3, 4 6, 4 0, 6 9 respect 
ively the weighted mean is 4 9, wluch is more than 
3 magmtudes bnghter than van Maanen’s value , 
therms therefore good reason for thinking that his 
parallaxes for these objects are four times too Iscto, 
though no explanation of this error has been found 

The Orbit or Eta C!oeon.e — A»tr Nach 6616 
oontams an exhaustive study of the orbit of this star 
by E Silbemagel, who has devoted himself for some 
years to the re determination of the orbits of bmanes 
The duplicity was discovered m 1781 by Sir W 
Hersohef, and as the period is leas than 42 years, 8^ 
revolutions have been completed smoe then About 
500 observations are employed, and the personal 
equations of the observers are determmed The 
flowing IS the final orbit : 

T 1892 386 n 8 6490° 

Q 23 717* o 0 907' 

» 60 026 

w 219<907 Penod 41 623 y 
e 0-2763 



582 


NATURE 


[Apeil 13, 1929 


Research Items 


Festivals of the Hos of Kolham — Mr D N 
Majutndar describes m the Journal and Proceedings of 
the Asiatic Society of Bengal, N S , vol 23, No 3, the 
seven important worship festivals of the Hos which 
take place at different seasons of the year It is 
noteworthy that in certain feudatory states in Onasa, 
where the Hos hve m close association with the Onya 
speaking Moples, while the latter take part m the 
festivals of the Hos, they are not allowed to take part 
in their dances, when men and women mingle freely, 
as intermamage is not allowed The festivals are 
not held at fixed dates, but depend upon economic 
conditions When the granaries are full and the Hos 
are free from other engagements, the priest fixes a 
day for a festival, each village decidmg for itself, so 
that any given celebration may extend over as much 
as two months, when the whole area of Kolhan is 
taken mto account The principal festival is the 
Maghe, which is held m January and February Its 
meamng is obscure, but it seems to be connect^ with 
fertility All villagers even if working in remote 
districts, must return to take part It ent^s five days 
of ntual observances with pujas and aacnflces to the 
village deity On the first day the sacrifice is con 
neoted with the cattle, on the second nee beer is 
offered by the priest and his wife The third day is 
purificatory, m preparation for the marriage festival 
of the fourth day, which is the main function of the 
celebration On this day the pnest is escorted to take 
a ceremonial bath He then sacrifices a cock and hen 
A second hen, which is offered to the god, is not soon 
fioed by the pnest, but is stoned to death by the 
villagers In the dance which follows obscene songs 
arc sung and obscene practices observed for the pur 
pose of increasing the procreative power of the tribe 
On the fifth day the expulsion of spmts takes place, 
when the villagers arm themselves with sticks, four 
or five feet long, and hunt the spirits throughout the 
village with invocations which are unintelligible even 
to themselves 

Early Prrsiak Zoolooy — The earliest exposition 
of Persian zoology is contained m a compendium of 
science, the * Nuzhatu i QulQb,” wntten by Mustaufi 
about AD 1340 One of the few extant zoologiocd 
treatises of the Islamic East, appeuently the only one 
the primary object of which was scientific rather than 
literary or philological, its chapters are of much interest 
as illustrating the level of zoological knowledge at the 
tune and indicating the sources from which that know 
ledge sprung In a learned treatise upon the subject 
(Isis, vol 11, December 1028), Dr John Stephenson 
traces the influences which are apparent m Mustaufi’s 
zoology, gives examples of the treatment of real and 
fabulous zoology, of the bearing of the work upon 
medicine, and of the surgical uses of animals and their 
several parte In an interestmg oompanson with 
European zoological works of the same period, he 
points out stnking resemblances with the zoological 
text book of Christianity m medieval tunes, the 
“ Pl^sioIogUB ” and, since direct borrowing may be 
ruled out of the question, he regards these Bimilanties 
as due to the descent of tradition from a common 
source The general level of knowledge is much the 
same as that displayed by the thirteenth century 
English Franciscan, Bartholomew de Qlanvilla, who 
borrowed from the “ Physiologus,” and, hke the 
Perfflan author, had his mythical creations, mermaids, 
fhllPf . and satyrs, as well as more realistic monsters, 
the omooentaur, offspnng of the bull uid the 
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m human evolution has been made by Mildred Fair- 
child and Dr Homell Hart (iSeteni^JlfontWy, January 
1029), in which they trace m a general way the develop 
ment of cutting tools from the earhest chipped flints to 
the machines of the present day The existence of such 
tools fromtheearlystages of man a development affords 
the longest and most complete senes of data available 
for the estimation of man’s cultural pic«rces The 
tools present five variables upon which emciency de 
pends (1) keenness and durabihty of the cuthing 
edge, (2) differentiation and specialisation, (3) effective- 
ness of meobamsms employed to apply the blade to the 
matenals to be out, (4) utilisation of auxiliary power, 
and (6) mastery displayed in the techm^e of manu 
facture Reducing these elements of efnoienoy to a 
numencal basis and combming all in a graph of pro 
gress, the authors produce a curve which, showing 
little rise over a long penod, makes a sudden and 
rapidly increasmg ascent during the past 8000 years 
Wnereas in earhest times thoussuids of years indicated 
the unit of progress, now each decade or each year 
shows swift advancement The more and more rapid 
acquisition of new elements is not duo to our lack of 
knowledge of early portions of the senes , the mcreas 
ing speed of invention is an unmistakable feature of 
the senes itself 

Birds of Inner London — Much has been wntten 
about the birds of London and the bsts published 
by tbe committee in charge of the bird sanStuanes in 
the Royal Parks furnish useful notes on fluctuations 
of species from year to year But no attempt has 
hitherto been made to compile a complete list of the 
birds which have been seen in Inner London as a 
whole The area selected by A Holte Maopherson 
for his interesting article on the subject {Bntuih Birds, 
March 1929) extends 2} miles due north and south of 
Charing Cross and 4 miles due east and west of that 
point Within this district the author is able to 
record a list of 126 species, of which 21 breed regularly, 
8 others have been known to breed during the present 
century, and the remainder are visitors, 20 of which 
may be regarded as regular and 77 as putting in only 
an occasional appearance Perhaps the most stnking 
feature of the hst is the vanety of ducks and waders 
recorded Tlie occurrence of such as whimbrel, 
common and jack smpe, and woodcock, and of 
gadwall, scaup, and scoter, suggests that the mud 
banks of the Thames at low water may yet reveal 
further additions to the list, now that so satisfactory 
a basis has been laid for future observations 

New Aquatio Rodent from Africa — Until the 
expedition organised by the Field Museum and the 
Chicago Daily News returned from its explorations in 
Abyssmia, omy one aquatic rodent was known from 
Afnca, namely, Dasymys Now a second munne 
rodent, with rather pronounced aquatic modifications, 
has been found m a small mountain stream near the 
source of the Blue Nile Its adaptations more closely 
resemble those of aquatic rodents m other parts of 
the world than of Jjasymys, and smee it shows no 
special affimtiee to the latter, the two African ‘ water 
rats ’ probably had independent onrans For this 
outstanding form Wilfred H Osgood has created a 
new genus and species, Nilopegamysplumbeus (Field 
Mus Nat Hist , Pvblxcaium 260, Nwember 1928) 
Its particular adaptations for eM}uatio hfe are mainly 
in tne character of tto fur, the reduction of the ex- 
ternal ears and the enlargement of the hmd feet ^ 
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and in these reapeote it is reminiaoent of the South 
Amenoan Ichihifomyt, to whioh also it bears some 
resemblanoe m its skull But the skull is not greatly 
modified and the sug^tion made is that the new 
‘ water rat * may haveoeen derived at no vetv remote 
penod from one of the common types widely distn 
buted m central Africa 

Gkattino ExFEBJHBivrs IN Two DAY Cbioks — 
PDF Murray {Aust Jour Exp Bud , vol 6, part 4, 
Deo 1928) has made ohono allantoic nafts of lateral 
pieces of two-day chicks, taken from the region form 
mg the piostenor hinb by makmg an smtenor trans 
verse cut postenor to the hmdmost somite then formed, 
a posterior out in front of the anterior end of the pnmi 
tive streak, a longitudinal median out lateral to the 
vertebral plate The grafts show oartilagmous struo 
tures mtei^reted as attempts at limb formation, and it 
is oonoludm that no essential influence is exerted by the 
somites on the development of limbs, and the author 
adduces reasons for the view that if the hmb rudiment 
at two days could be completely isolated self differenti 
ation would occur, that is, the rudiment of the hmd 
limb 18 already determined at this stage Ihe nervous 
system exerts no essential mfluenoe on the develop 
ment of the limbs of the chick In three cases the 
endodecmal and nplanchnopleural components of the 
grafte have given nee to short pieces of intestme with 
epithelium, conum, circular and longitudinal muscle 
layers, hence small pieces of the region of the aliment 

X tract are able to develop m the absence of the 
r regions of the tract 

Intbstinad Muscle of the Crane Fly — S Maziar 
ski {BuU. Int Acad Polonauc Sc LtUret, 7 B , 1928) 
has investigated the histology of the muscle of the 
alimentary tract of several species of T%pula (crane 
fly) Opmions as to the nature of the muscular ele 
ments — whether they are smooth or stnated — have 
been contradictory, but the author states that un 
doubtedly all the muscular elements of the intestine 
are m the category of striped muscle All the contract 
lie elements and their ramifications by which they 
anastomose exhibit a charMtcnstio longitudinal and 
transverse striation, the longitudinal due to the 
myofibnllsB in the sarcoplasm The elongate muscular 
elements, eeuih with a single nucleus and a saroolemma 
sheath, exhibit numerous ramifications either terminal 
or lateral, some short and others apparently composed 
of a single myofibril, which anastomose directly with 
neighbouring fibres to form a network The anasto 
mosis always takes place at the level of the membrane 
of Krause, which confirms the view edready expressed 
by many other histologists that this is distinct from 
the contractile substance and represents a more plastic 
and more resistant supporting material The mti 
mate relations between the fibres (cells) suggest that 
the contractile elements have lost their individuality 
and form a muscular syncytium 

Cotton — The rraorta received from expenment 
stations during 1927-28 have been issued by the 
Bmpire Cotton Growing Corporation m a bulky 
volume of some 270 pages, plus photographs, dia 
gnUns, etc This lengthy document is preceded by a 
very valuable, concise summary of its contents by Dr 
J C Wtlhs Dr Wilhs jpomts out the mevitable 
difficulty of the field experimenter in that hu rainfall 
practically always departs from the average (and the 
same may be said of every measurable climatic factor), 
and thus in liie twentv ohmatic records from ten cotton 
experpnent stations in the last two seasons, Ave mav 
be clsiBBed as good years, ten medium, and five bad 
Soma expenment stations are probably situated bit 
ohmatea which ar^ not well suited for ezistmg varieties 
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of cotton, and here, as at Fiji, where the weather is 
probably unusually wet for cotton, somethmg may be 
done by hybndisation and selection to produce a new 
vanety more suitable to the climate In South Afnca, 
the immediate problem has been the production of a 
vanety showing resistance to the jasud pest, and re 
markable progress appears to have been made with 
the selection and multiplication of suitably resisttmt 
strains These strains, developed at the Barberton 
Station, seem likely also to be successful in Bhodesia 
In Queensland good progress seems to have been made 
in dealing with the pink boll worm, whilst m Fiji it is 
very interesting to learn that the boll worm pest is 
apparently kept m check by its parasitic enemies 
Boll shedding before the crop is mature is often a 
great source of trouble with cotton, and in Uganda 
definite progress seems to have been made with the 
I breeiling of vaneties with lower rates of boll shedding 
I All who are mteresteil m any phase of the field study 
of the cotton plant its growth the control of its 
parasitic eneimes the breedmg of new strains, etc , 
will find the Report of mtorest and value It is pub 
lished by the Empire Cotton Growing Corporation, 
Millbank House, Millbank London b W 1 

Gladiolus — The wide range of species of Oladudua 
in South Africa is illu8trate<r to some extent in the 
beautiful coloured plates accompanying the article by 
Mrs Bolus on this ^mis m the Journal of the Botanical 
Society of South Afnca part 14, 1928 In the notes on 
p 3 of the same journal attention is directed to the 
horticultural possibilities that are suggested by expon 
ments in hybndisation with some of this species 
Thus at present there are no scented and no blue 
forms among the Oladudua hybnds under cultivation 
whilst amongst the South African species blue 
flowered ones occur and some of the wild species have 
a powerful and dehcious fragrance buth hybridisa 
tion experiments would seem very suitable work to be 
earned out at the National Botanic Gardens Kirsten 
bosoh, but unfortunately the mcome of the Gardens 
does not permit the possession of any scientific or 
techmcal staff whatever so that such expenments m 
the Gardens could only be earned out to the detriment 
of other work In the same number of the journal, Mr 
J W Mathews, curator of the Gardens, contributes 
some notes on the cultivation of the native South 
Afncan gladioli 

New Peojeotion fob Wobld Maps — In the Oeo 
gropAicafdcwmaf for March, Mr S W Baggs describes 
a new equal area projection that should be useful in 
statistiom maps It is an equal area projection which 
IS an anthmetioal meem between the sinusoidal equal 
area projection of Sanson and the elliptical equal 
area projection of MoUweide Inequahty in linear 
scales near the equator is scarcely noticeable, and the 
same is true between latitudes of, say, 60° and 76° 
This feature is an improvement on MoUweide Angular 
distortion is lees than in Sanson in latitudes below 
62° , above 08° or thereabout the angular distortion 
IS less than in MoUweide The author describee it 
as a euinorphio equal area projection He points 
out that this projection, like those of Sanson and 
MoUweide, having straight paraUels and converging 
mendians, lends itself to ‘ interrupted ’ construction 
m gores or lob«i which much enhances its value for 
distnbutional maps 

Barth Movsiment8 in California — The Umted 
States Coast and Geodetic Survey is continuing its 
researches mto earth movemente in the weetem Umted 
States by comparing the position of stations as deter 
mined by old and new tnangulation In Special 
Pubhcatumiifo 161, Dr W Bowie discusses the results 
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of recent work m Califorma The oomperieon n | 
generally between determinationii made prior to 1900 I 
and those made between 1022 and 1926 Many 
BtaUona show BO movement The greatest movements 
have oconrred close to the fault line of the earthquake 
of 1906 Stations more than twenty milee from the 
fault were affected but only slightly The differencea 
are sratdl and seldom exceed one metre The trend 
of the changes is to the south eastward, on the east 
of the fault where they are most noticeable Dr 
Bowie suggests that mvestirations of this nature 
should in toe future be done oy means of short arcs 
ol tnangulation extending across the fault hne or xone 
to a distance of about twenty five miles on both sides 
The accuracy can be made great enough to detect 
movements of about one tenth of a foot in a mile He 
prefers this method to that of measurements between 
monuments placed across the fault zone in a straight 
line This plan involves the difficulty of measuiTng 
with tapes over broken ground 

Indian Jubabbio Amhonites — The third part of 
Dr L P Spath’s ‘ Revision of the Jurassic Cepha 
lopod Fauna of Kaohh (Cutoh) ” {Pakeont Induxt, 
N 8 , vol 9 mom 2, pp 103 278, plates 20 47, 1928) 
deals with the super family Stephanoceratid®, repre 
sented by about 600 specimens Ihis is divided into 
five families the Macrocephalitid® with 7 genera , 
the Eucyclooeratidffi with 4 genera , the Pachy 
ceratid® with 2 genera , the Mayaitid® with 6 genera , 
and the Remeckeid® with 0 genera 

Japanbsk Pal^ontoixioy — The noh fauna of the 
Lower Tertiary of the island of KyushO, Japan, has 
been described by T Nagao (Set Rep Tdhoku Imp 
Untv Sendat, ser 2, Geol 12, 1 1928, pp 11 140, 
pistes 1 xvii) It consists mainly of laraellibranchs and 
gasteropods, but some foraminifera, eohmoids, nauti 
folds crabs, and fishes are also found Three honzons 
are recognised The lowest is regarded as '^resian 
or Lutetian in age , the middle as Upper Efocene , 
the uppier as Oligooene In the same pubhoation 
(pp 141 162 plates xviii xxin) H Yabe and 8 
Toyama give an account of the rock forming slgis 
from the Jurassic and Cretaceous deposits of Japan 
Some of the species are referred to genera found in 
England (Otrvanella, Solenopora) , others belong to 
new genera 

Vacuum rECHNiquB — Several attempts have been 
made to find a substitute for mercury for use in high 
vacuum pumps, but they have not lutherto met with 
any conspicuous success metals other than mercury 
have undesirable properties, and it had been thought 
that organic substances were too hable to decomposi 
tion to be of use C R Burch, of the Metropohtan 
Vickers Company, states, however, in the issue of the 
Proceedings of (fce Royal Soctety for Mar 6, that it is 
possible to run a condensation pump satisfaotordy 
with some of the fractions obtained in the vacuum 
distillation of petroleum jelly, when both the speed 
of pumpmg and the degree of vacuum reached compare 
favourably with those obtained when merouiy is em 
ployed The petroleum products have the additional 
advantage that theu? vapour pressures are decidedly 
less than that of mercury at room temperatures The 
author has also isolated a number of greases, the 
vapour pressure of which is less thui a microbw at 
300® C , which shoidd bo extremely valuable for the 
Iqbncation of ground jomts in vacuum apparatus 
which does not require to be heated 

Stask Emeor — Prof Stark's disooveiy of an eleo 
,fhoaI analogue of the Zeeman magnetic effect for 
l^peotral Imes, although less widely apphed in speo- 
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trum analysis, has recently become of importance m 
connexion with the wave-meobanics The distnbu 
tion of mtensities m the Stark patterns for the Balmer 
senes of atomic hydrogMi has been predicted by 
Schrodinger, and experiments to test his theory have 
now been made by J 8 Foster and L Chidk (Pro 
ceedtfMs of the Royal Soctety, Mar 6), and by H Mark 
and K Wierl (Zettachrtft fur Phyatk, Feb 28) Dr 
Foster has made use of the natiirel electno fields m 
the cathode dark space of a discharge tube, and finds 
distnbutions of mtensities which agree with those 
predicted by theory The other mvestigation was 
made upon the light emitted from a beam of pomtive 
rays passing through an auxihary electno fidd, and 
the agreeraent between theory and experiment is less 
good The ongm of these discrepancies is not clear, 
but it may be, as H Mark and R Wierl suggest, that 
the expenmental conditions employed do not conform 
completely with those oontempfatM in the theoretioid 
analysis Dr Foster has oontnbuted a second paper, 
on the Stark effect m neon, to the same issue of the 
Proceedings, which also contains a paper by J K L 
MacDonald on the Stark effect for some hnes in the 
violet part of the secondary spectrum of hydrogen 

Combustion of Cabbon Monoxide — Prof W A 
Bone s experiments on the combustion of dry quxtures 
of carbon monoxide and oxygon have been subjected 
to a certain amount of criticism on the grounds that 
inadequate precautions had been taken to remove 
occluded hydrogen from the platinum electrodes be 
tween which the igmting spark was passed These 
objections appear to have been met satisfactorily in 
the reply which he has published in the issue of the 
Proceedings of the Royal Soctety for Mar 6, and some 
new experiments which are described there, m which 
the drj^g was, if possible, even more drastic thui 
before, confirm his earlier result that the mtensively 
dned mixture can be mduced to react if only sufficient 
energy is supplied to mitiate the explosion wave 
Prof Bone and his collaborators consider that the 
hmit of intensive drying by phosphorus pentoxide is 
reached in about six months m small glass vessels such 
as those they have employed The energy required 
to start the explosion seems to depend both upon the 
nature of the electrodes used and upon the composi 
tion of the detonating mixture, but the numbers which 
are mentioned in this paper are all m the neighbourhood 
of one joule 

Action op Acetylene on Selenium — Only very 
few accounts of experiments on the direct action of 
non metalho elements on orgamo compounds have as 
yet appeared m chemical literature The formation 
of thiophthen, C,H,S,, by the mteraotion of acetylene 
and molten sulphur was observed by Capelle and 
confirmed by Oeebsner de Comnek (1908), whereas, 
according to Meyer and Jacobson’s “ Lehrbuoh,” 
Sandmeyer established the formation of thiophen 
under such conditions In the RendteotUt of the 
Naples Academy of Physical and Mathematical 
Sciences for September-Deoember 1927 (just received), 
Mazza and Solazzo give the results of box mvestigation 
on the action of acetylene on selemum Passage of 
the pure, dry gas over selemum heated to 260® 3(W® C 
yields an oily product, which may be resolved by 
fractiona] distdlation into two compounds (1) 
Selenophen, C4H4Se, b pt 118® 114®, which is identioal 
with the product obtained by Po& m 1909 by the action 
of phosphorus selemde on sodium sucemate , (2) a new 
compound, selenon^hthen, C^HtSe, m pt. 64®, 
b pt 807° 209®, which la the selemum analogue of 
tluonaphthen and has an mtensely nauseous odour 
This compound orystaUisbs wdl and tonoM a golden* 
yellow, orystalUne, slightly soluUe piorate. 
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Research on Water Pollution 


A (X)MMm£B haa been set up, under the ohair 
maoahip of Sir Horace Monro, to deal wiUi the 
legislative and administrative aspeets of questtons 
relating to river pollution This committee considers 
that present lepslative enactments are sufficient, and 
recommends the setting up of Biver Boards m the 
various watersheds of E^land Such Boards, havmg 
a call upon the rates, would be m a financial position 
to apply the laws agamst pollution, a oostly activity 
which rarely appe^ to private mdividuals They 
would be in a position to employ a technical adviser 
conversant with local conditions and with known 
means of dealing with noxious effluents It remains 
to be seen wbemer county councils will act on this 
advice and set up a senes of Boards throughout 
Oreat Bntain, similar to that in the West Biding of 
Yorkshire 

Although much haa been done recently m surveying 
nvers and locating sources of pollution, many of 
which could be stopped or at least ameliorated with 
out putting undue burdens upon the rates or upon 
individual industnes, there are also numerous quee 
tions which, m the interests of the public, have still 
to be work^ out 

With this aim in view, the Water Pollution Research 
Board was formed m Juno 1927, with Sir Robert 
Robertson as chairman and Dr H Calvert, chenucal 
Inspector of the Muustry of Health, as part time 
director of research Tney have undertaken the 
threefold task “lo collect and collate all per 
tinent scientific smd technical information, so that it 
may be readily available for practical application by 
those who are concerned with water supply and the 
disposal of polluting liquids , to enooumge and co 
ot^nate relevant scientific research in this country , 
and to undertake such investigations as are necessary 



A good start has been made The monthly sum 
manes of current bterature, of which some seventy 
copies are distnbuted, are excellent emd will be 
of matenal assistanoe not only to those oonoemod 
with water punfloation and wastes disposal but also to 
many workers m hydrobiology In the report of the 
Board for the year 1927-1928 (H M Stationery Office, 
fid ) an account is given of investigations now pro 
oeeding and of plans for the near future 

The disposal of effluent waters from beet sugar 
factones presents a problem which had early in the 
year been ‘ fanned out ’ by the Muustry of Agn 
culture and Fishenee for investigation at Rotham 
sted Each factory uses some 3i milbon gallons of 
water daily, of which nearly half a miUion gallons 
are disohaiged containing putnfiable matter com 
parable to 0 3 per cent sucrose It is found that by 
spnnkhng this water over a biolonoal filter at a rate 
of 100 g^lons per square yard dolly, its putresibility 
IS reduced by some 80 per cent Tnal filters were 
erected at the Colwick factory and filled with different 
media Two were seeded with active growth from 
a sewage filter, but this mooulation had no observ 
able effect on the raatunng of the filters The growth 
on coarse gravel oonsist^ of thickly matted fungi, 
while on the finer media the mwtb was soft and 
oompoaed chiefly of bacteria , the flora and fauna on 
the filters differed and wore distmot from the flora 
and fauna of ordinary sewage filters The punfloa 
tioa attuned oaanot m regarded as sufficient to meet 
the most exacting requuementa, but still better 
reeults are expeoted from the past winter’s oompafgn. 

It u antieipated that the effluents may be made fit 
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for re use m the factory, a practice which is already 
in operation m some oases, so that the daily discharge 
into the nvers will be reduced to a reasonable amount 
for treatment on biological filters 
A biologist has been appomted to work under the 
direction of Prof Topley at the London School of 
HygiMie and Tropical Mediome, on the processes in 
volved m the treatment of sewage by activated 
sludge ’ The sobds of sewage after aeration become 
capable of flocculating colloidal matter and removing 
dissolved organic substances from further volumes of 
sewage In doing so the aerated solids, or activated 
sludge,’ lose their activity, which can liowever, be 
restored by further aeration There is however, 
bttle exact knowledge of the process and it is yet 
uncertain whether it is physioo chemical or the direct 
effect of micro organisms The de watenng and the 
production of gas from sludge or sewage also engage 
the attention of the board 

It IS considered that a general biological and 
chemical survey of a typically polluteil river would 
furnish information of general value as well as 
local information Such a survey should yield much 
new knowledge of nver conditions generally of the 
interaction between the nver and the various effluents 
— their direct or indirect effect upon the flora and 
fauna Ihe Pees is suggested as a suitable water 
shed, the iiver having been tinder examination for 
several years and useful data already collected Un 
doubted damage has been done by pollution, but the 
nature of the damage and the vanous causes still 
offer a wide field for investigation 
In all these matters the mam part is played by 
micro organisms — the unpaid scavengers of every 
borough How they are best hames^ to destroy 
unwanted organic matter most efficiently, and even 
to break down naphthalene m coke oven effluents, 
provide outstanding pfoblems 
Compared with some continental countries, England 
18 behmdhand in providing facibties for the general 
study of freshwater biology and hydrology Theee 
subjects are no longer of academic interest only, for 
they enter into many economic problems within the 
Empire Mosquito control and tropical lake fishery 
investigations, for example, are in present need of 
information and recruits, which should normally come 
from an English freshwater biolomcal laboratory, 
similar to the marme laboratory at Plymouth, where 
more than twenty visitors are at tunes woriung on 
vaned researches during the university vacations 
That the Rivers Pollution Research Boanl will act as 
a valuable oleanng house for information is assured 
We hope it may encourage the institution of a 
laboratory for post graduate workers near pools, 
lakes, and a nver — a facility for which there is a 
present demand The study of aquatic life and of 
the breakdown of organic matter by micro organisms 
IS not merely of domestic interest 

The Board haa also arranged for the investigation 
of the softening of water by the process in which it 
IS allowed to tnokle through beds of natural or 
artificial zeolite containing sodium m chemical com 
binations The sodium is displaced by the calcium 
and magnesium of the hard water, mid the beds are 
finally rejuvenated by displacing the calcium and 
magnesium held by them with a solution of common 
salt The mode of action of the base exchanges is 
very imperfectly understood from the physioo 
chemical mimt of view The process is m extensive 
use. but Is little used by water supply authorities as 
yst 
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High-Voltage Alternators for the Gnd 


'■PHE developmenta of engineering seem to be unend 
A mg The manufacturer craves after mass pro 
duotion and standardisation, but his wishes are 
seldom gratified The progress of development 
sooner or later necessitates change One of these 
changes was pomted out by Sir Charles Parsons and 
Mr J Kosen in a paper read to the Institution of 
Electnoal Engineers on Mar 21 They give in their 
paper reasons for thinking that very high voltage 
generators can bo made which can bo directly con 
neoted with the gnd network without the necessity of 
using transformers The possibility of making very 
high voltage altomators has been known for many 
years So far back as 1906 the engineers of the Ganz 
company constructed several 30 000 volt altomators 
for use m the hydroelectric power station at Subiaco, 
34 miles from Home Creilit must bo given to the 
engineers for this early pioneering work, and the 
successful runnmg of these maolunes show that they 
had overcome the difficulties of insulating these lugn 
voltages 

Engineering history often illustrates the change of 
prooeilure brought about by new developments In the 
early days of manne propulsion, for example, the use 
of step up gearing between the prime mover and the 
propeller was a necessity When triple expansion re 
oiprooating ennnes came mto use it was found possible 
to operate wimout gearing For modern steam tur 
bines and some types of Diesel engine speed reduction 
gears are now necessary Just as mechanical gear 
forms the link between the engine and the propeller so 
m electrical power distribution at lugh pressure the 
transformer Has for many years been a necessary link 
between the generator and the network and also bo 
tween the network and the hghtmg and motor load 

Sir Charles Parsons and Mr Rosen propose to 
abolish the step up transfonners by using very high 
voltage generators which can bo connected direowy 
with the mains 

They point out that the continually increasing size 
of the generator umts now make the conditions favour 
able to the introduction of those generators They 
consider the design of a 94 000 kilovolt ampere, 1 1,000 
volt, three phase generator In this case the current 
at each terminal is about 4900 amperes Much space 
IS required to accommodate the many cables mounted 
below the alternator temunals in a cable tunnel 
through the concrete With so many cables grouped 
together difficulties are expeiienoed with the girders 
wmch remforce the concrete The maximum output 
from the cables also is rarely obtamed The authors 
show that not only are most of these difficulties over 
eome but considerable economies are also effected by 
usmg an alternator of a higher voltage If the pressure 
18 increased to 33 kilovolts, the output current is re 
duoed to 1640 amperes, and instead of six cables per 
phase only two are required 

One great advantage of raising the pressure is the 
reduction m the cost of the leads and switchgear 


whioh it effects In very larm units the enormous 
currents developed are very diffloult to control and 
operation becomes almost impossible The General 
Electric Co of Schenectady when deeigmng a 208,000 
kilowatt unit for the State line station near Hammond, 
Ind , found it necessary to reduce the current This was 
done by raising the pressure from 18 to 22 kilovolts 

Det^s are given by Sir Charles Parsons and Mr 
Rosen of the design of a 33,000 volt, 26,000 kilowatt 
alternator which has been working at the Bnmsdpwn 
power station in north London smoe August 1928 A 
very novel feature m the design is the use of triple 
oonoentnc mams for the armature conductors By 
this means they are able to reduce the maximum 
electric stressos to which the dielectric would other 
wise be subjected This formation of conductor also 
18 mechamoally very strong The three conductors are 
called the bull inner, and outer ’ respectively 
The bull conductors of each phase are connected in 
series , they are then connecteil with the ‘ mners ’ in 
series and finally with the outers The whole arrange 
ment is connected m star and the star point is con 
nected with the earth 

The test results obtamed with this maolune were 
very satisfactory The shape of the voltage wave was 
practically the same as that of a sine curve The 
machine lyhen running at its normal speed of 3000 
revolutions per minute was suddenly short circuited 
1 he short circuit current was lees than five times the 
normal full load current It seemed to function satis 
factonly under these conditions the end conductors 
showing no sign of having moved mechamoally The 
efficiency on a load of 26 kilowatts was 96 6 per cent 
Even when the loail was so low as 10 kilowatts the 
efficiency was 93 6 per cent For the last six months 
it has operated continuously up to its maximum load 
at voltages varying from 34 to 36 kilovolts, and it 
has withstood without showing any sign of distress 
the sudden loads thrown on it when severe faults 
have developed on the large overhead and under 
ground network to which it is coupled 

The first step m the process of getting nd of the 
atop up transformers connecting the generators to the 
gnd network has been made The stemdard pressures 
of transmission m Great Britain are 33, 66, and 132 
kilovolts Manufacturers can now make 33 kilovolt 
generators, and doubtless 66 kilovolt generators will 
soon be made In the meantime, however, these 
pressure generators can be advantageously iWd on 
33 kilocolt circuits Although the authors in this 
paper confine themselves to high voltage generators, 
it IS obvious that the ever increasing size of motors, 
motor generators, and synchronous condensers will 
enable them soon to be econonuoally designed so as 
to be coupled directly to the network without the use 
of mtermodiate transformers Sir Charles Parsons and 
his associates are to be congratulated on havmg 
imtiated a new and very promising development in 
electrical engineering 


The New Acoustics ‘ 


■I3AYLEIGH S Theory of Sound, ’ published more 
-t*' than fifty years ago, may be taken as represent 
ing the whole range of the physical acoustics of that 
period, and the much enlarged second edition, pub 
luhed eighteen years later, gave, in conjunction with 
Helmholtz’s ‘ Sensations of Tone ' a fairly complete 
view of the acoustics of a g«neration ago Sub 
• Bammsnr o( pretkleoUsl addnai delivered to the Fhyeleal Society 
I Hu 22, law by Dr W H Eoclet t £ 8 


sequent treatises have followed the classical methods 
thus established, and show httle trace of the revolu 
tion which has occurred during the past deoade ib 
consequence of the influence of electnoal theory and 
practice These changes have been stimiilated by 
needs ansing partly out of the War, but still more 
out of broadoastmg 

On the expenmental side, much new apparatus of 
an electnoal character has become available The 
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condenser nuorophone enables sound to be converted case of speech and 1 to 100,000 m the case of musio ; 
into its equivalent eleotrioal current with the mmi and it is found that if all the harmonics of a given 
mum of distortion fuid, m conjunction with the tnode sound be amplified equally, the resultant sound appears 
ampbfier, enables vibrations to be detected and to be distorted, owing, presumably, to the non linear 
measured which, though of audio frequency, are response of the ear 

maudibly weak The tnode can also be used for the Conceptions and nomenclature developed in con 
production of sounds the amplitude and freijuenoy of nexion with electrical impedance networks have l^n 
which are widely vanable and can bo mamtamed very carried over mto acoustics The ‘ motional imped 
constant The eleotno filter circuit has provided a anoe ’ of a telephone diaphragm was imphcitly re- 
powerful method of purifying and siftmg oscillations cognised m earlier works, but in the hands of Kennelly 
of mixed frequencies The conversion of sound into and Pierce, who mtroduced the nomenclature, Halme 
eleotncal osculations enables the whole range of elec mann, Heoht, Webster, and others, the representation 
tnoal methods of measurement to be used m electrical terms of the inertia, rosihcnce and energy 

On the theoretical aide, the techiuque which has disainatiun in mechamcal parts has yielded valuable 
been developed for the study of impedance networks results Thus, it has been found that the impedance 
has been apphed to the solution at acoustical prob of a horn approaches pure resistivity (yielding maxi 
lems For example, the squeaking of a slate pencil mum eftlciency) at frequencies above a lower cut oft 
18 analogous to eleotno relaxation phenomena. Such frequency which is very much lower for an ex 
as the flashing of a shunted neon lamp ponential than for a conical horn The conception of 

Architectural acoustics has benefit^ by the avail motional impedance can be applied to clarify sub- 

ability of loud, filtered monotone sounds and dis stantially the design of comphcated electro acoustic 

tortionless sound detectors The decay of sound due combinations such as that wtuch is constituted by a 
to absorption m the walls of an auditorium, first loud speaker a detailed example was given by the 
studied by Sabine, has been accurately measured by lecturer 

electrical methods, with great advantages for the In measuring the subjective loudness of soimds, 
regulation of reverberation in buildings, both by telephone engineers have introduced the conception 
architectural design and by the development of sound of tne 800 cycle standard mile this corresponds to 
proof materials the difference m aural sensations derived from tele 

In the realm of physiological acoustics, such m phones at the beginning and end of a mile of standard 
teresting facts have emerged as that a change in cable at 800 ~ , and roughly to a 26 per cent difference 

intensity of a monotone must reach ten per cent to in power It has consequently been proposed that 

be noticeable Accurate results have also been ob the increase ratio 10* * or 1 269 of power should be 
tamed for the range of pressure and amplitude within standardised for all frequencies, this ratio being known 
which a sound must ho to be audible, and for the as a * transmission umt ’ Thus, if the power of an 

masking of one sound by another of different pitch auditory ^jtimulus were increased 1000 tunes, the 

One practical outcome of these researches has been sensation would increase by 30 transmission units 
the dovolopment of public address apparatus, by Since pitch also increases occordmg to the logarithm 
means of which em orator can address an audience of of frei^uenoy, the most human way of representing 

a million persons Many problems of distortion have acoustical relations graphically is to plot transmission 

had to be solved in the working out of tlua apparently umts against the logarithm of the frequency 

simple system, which comprises a microphone, amph- The address concluded with a sug^stion that the 
flers, and loud spieakers The intensities of the sounds now acoustics should find a place m college courses 
to be dealt with vary in the ratio of I to 1600 m the and examination syllabuses C W H 

Natural Hybnds in Plants 

QINCE Darwin directed attention to the problem 
of the evolution of a species, there has been con 
siderable interest m the extent to which the individuals 
of such a species form fertile offspnn^ when crossed 
with other orgamsms not included in the species 
Obviously, if such attempts at hybndisation were in 
effective luider natural conditions or yielded infertile 
offspring, then the maintenance of the species as a 
distinct race was readily intelligible, however difficult 
It might be to understand how varieties crossing 
readily with one another had m course of time do 
volved into distinct species which had lost the power 
of interbreeding 

During the recent discussion upon natural hybnds 
pf plants at the Linnean Society of London on Feb 28, 
the president, Sir Sidney Harmer, and Mr M A C 
Hinton, pointed out that amongst the wild mammals, 
naturally occurring hybnds are almost unrecorded It 
will be remember^ that Huxley always regarded this 
property of fertility within its ranks and failure to 
pre^ outside th^n as one of the most oharaoteristie 
features of the natural species, and therefore as the 
outstanding feature which distinguished it from a race 
of cultivate animals or plants produced by artificial 
selection The latter is often as distinct m structure 
and form as many a good natural species, but eon- 
tmued to breed freely with other raoes within the 
same domesticated species 
No 3102, VoL 123] 


Darwin in the “ Ongin " olearlj recognised that 
natural affinity, as expressed m a natural olossiflca- 
tion, included the sum of all characteristics of the 
organisms, mcluding those connected with fertilisa 
tion mechanisms, so that natural affinity was usually 
an index to capacity to interbreed As a general 
rule, therefore, varieties crossed more freely than 
species, and species than genera, yet the diverse 
factors associated with reproduction in the organism 
varied from type to type so that some vaneties failed 
to interbreed, whilst in other cases genera might yield 
intergenenc hybrids and species would only npen seed 
if crossed by foreign pollen 

Since the days v^en the simiflcance of these natural 
hybnds to the study of evmution were grasped, our 
knowledge of their oocurrenoe has considerably ad 
vanoed, as was well illustrated by the discussion at 
the Linnean Society Dr A W Hill dealt with the 
New Zealand flora, in which some 290 groups of'wild 
hybnds have now been noted, belonging to 42 families 
and 92 genera In some genera, as Phormium, which 
includes the New Zealand flax plant, these plants 
open up questions of great eoonomio importance 
A remarkable senes of OauUhtma hybnds were 
exhibited by Dr Hill, which showed a gradual tran 
Bition from O oppontxfolut to O antwoda and O 
rvptatrxa, and thenoe to O pernUxa, also senes be 
Hnwn fJ innmbtan and imitnoaa and ntD£atn» and 
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arUipoda The species oprxmlxfoUa and ruputna have 
a dry oa^ular mut witnout fleehy oalyx segments, 
in aniipoda the oalyx becomes thick and fleshy as the 
fruit npena, whilst in perpUxa, in addition, «e fruit 
IS a fl^y berry Most of these hybrid Giaulthenas 
produce viable seeds Messrs £ M Marsden-Jones 
and W B Tumll deacnbed genetical experiments and 
field observations on certam British genera They 
conclude that the polymorphism of such a genus as 
Gtntaurea owes much to hybridisation, which is thus 
one, but only one, of the factors in orgamo evolution 

Prof C £ Moss descnbed some of the natural 
hybnds of ClentcUta, Anemone, and Oerbera occurring 
in the Transvaal The study of such natural hybnds 
leads Prof Moss to tho conclusion that bigeneno 
hybnds occur in Nature and may bo fertile Similarly, 
fertile hybnds occur between well defined species 
Hybnds of either of these classes are not common , 
they are often sinking plants and are easily detected 
On the other hand, between closely allied species, 
fertile hybrids may readily occur in abundance and 
may give nse to that polymorphism m some groups 
of species which is so perplexing to the systematist 
Prof Moss stated that he had met no case of the 
occurrence of natural hybnds m the field, which led 
him to think that natural hybnds gave nse to species 

Dr Lloyd Praeger pxiint^ out that, of some fifty 
species of &empervtvum m the 0€uiary Islands, some 
thirty five were known to hybndise , amongst the 
hybnd offspring barrenness is very general Dr O 
Stapf , speaking from the point of view of a systematist, 
agr^ that hybnds are abundant in many plant 
famihes m Nature, and thought that the isolation of 
a hybrid progeny may lead to the appearance of a 
new species 

Dr J P Lotsy is the champion of the theory 
that hybridisation is the mam instrument of siieoies 
evolution, and Dr C L Huskins Minted out that 
this theory mcludes the possibility of ‘ hybndisation ’ 
within a single nucleus Obviously the problem will 
m the future be taken further as this wealth of natural 
hybnd matenal is submitted to cytological examma 
tion , the data as yet available from such cytological 
work were utilised by Dr £ J Collins in his con 
tnbution to the discussion 


University and Educational Intelligence 

Applications are mvitod by the London County 
Council for two Robert Blair fellowships, each of the 
annual value of £460, tenable for one year The 
fellowships are for advanced study or research m 
applied science and technology, and are tenable m 
the Dommions, the United States or other foreign 
countries Further particulars and smplioation forms 
(T 3)/300may be obtained from the Education Officer 
(T 3), The County Hall, S E 1 The completed forms 
must be returned by June 1 8 

The St Andrews Committee for the Trainmg of 
Teachers is orgamsmg a summer school, to be Bold 
at the Uniteil College, St Andrews, on July 8-20 
Courses of lectures on modem advances m physical 
science, by Prof H Stanley Allen, on the teaching 
of physios and chemistry, by Messrs J W Bispham 
and « H Dickinson, and on rural science, by Mr 
M R Qillanders, are included m the programme 
Particulars can be obtamed from the Dirootor of 
Studies, Trainmg College, Park Place, Dundee , 
^phoations to attend must be sent m not later than 

Tax recently published Annual Report of the Car 
negie Trust for the Umversitiee of Scotland is of more 
thw ordinary mterest, moluding, as it does, state 
meats showing the workmg during the five years 
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1929-28 of the Trust’s vsrious sohemes for enooorag- 
mg the puramt of soleotiflo research Under w 
toBeme of postgraduate study and research, which has 
been m (^ration for twenty five years, 478 awards 
were msKie m the quinquennium at a ooet of £61,047 
Closely associated with this scheme is the pipviBicm 
made oy the Trust smce 1923-24 for ‘ teaching fellow 
ships ’ for university lecturers and assistants, who 
hold them subiect to the condition of devoting not 
less than half their time to research Forty one such 
fellows have been at work at a cost to the Trust of 
£20,023 Detailed reports, classified under subject 
headmgs, of the work done under these sohemes and 
of researches, subsidised by the Trust, in the laboratory 
of the Royal College of Physicians, cover about eighty 
pagee Of more general mterest are the reviews by 
the Trust’s expert advisers Reviewing the work 
done m (1) physios and chemistry and (2) biology and 
mediome, ftofs Arthur Smithells and J T Wilson 
both comment on the increasing demand for scientific 
assistance m mdustrial concerns Tliere is a ^ater 
demand for tramed ohomiste than has ever been known 
m Great Britain, and the lure of industrial appomt 
ments has led in many instances to the curtailment of 
the period of tenure of fellowships and scholarships 
The Trust’s research schemes function, says Prof 
Wilson, as a sort of unofficial Scottish staB college for 
research, from which are recruited personnel not only 
for umversity staffs, but also for staffs of other pubho 
laboratories and institutions They cost the Trust 
£82,700 durmg the quinquenmum Its grants to 
universities and extra mural institutions for 1026-30 
amount to £231,226 , assistance to Scottish students 
m the payment of umversity class fees m the one year 
1927-28 amounted to £67,772 
The Umversity of Ijeeds gives, m its report for 
1027-28, an account of important additions, costmg 
upwards of £160,000, to its buildings Increased 
accommodation was thus provided for the medical, 
dental, muung, and textile departments and for the 
residence of men and women students Plans were 
also approved for new biuldmgs for the physios and 
ohemistry departments Statistical tables appended 
to the reMrt show that during the five years 1923-28 
the number of full tune day students has continu- 
ously declined from 1476 to 1296 It is, however, 
stiU nearly twice the number (663) m 1913-14 The 
deoreasem 1927-28, compared with the preceding year, 
was chiefly among men students in the faculties of 
teohnology and medicine, and women students m the 
faculty of arts Faoilities for research were sub 
stantially increased during the year, notably by (1) 
the acquisition of an estate suitable for the pursuit of 
cancer research, and including a oonvement residence 
for tho professor of expenmental pathology , (2) a 
pant by the Clothworkers’ Company of £3000 a year 
for four years, enablmg the Umversity to appomt a 
lecturer m textile physics with a reseu^h assistant and 
to award eight fellowships for investigators m th® 
textile industries and dyeing departments , (3) the 
recogmtion of researches conducted m the labora- 
tories at Tomdon of the British Research Association 
for the Woollen and Worsted Industries as qualifying 
for the Umversity’s research degrees It has been de 
oided to pubhsh annually, m a separate pamphlet, 
short summanes of unpublished research work and 
references to published work accepted for hi^er de- 
grees, and to molude m the pamphlet the list, hitherto 
published as sm appendix to the annual gmeral report, 
of works, onpnal papers, etc , by mnabers of the 
University Among idts to the University during 
the year was one by Messrs Bnggs, Son and Co , of 
a scholarship of £160 a year for five years, tenhUe 
in the Bdming Department 



Apbil 13, 1029] 


NATURE 


Calendar of Patent Records 

April 14 , 1790 — The ‘ stovmg ’ process of seasoning 
timber for shipbuildmg— in which the timber is 
heated in wet sand — was the invention of John 
Cumberland, whose patent is dated April 14, 1720 
The process, which was reported by the Admiralty 
to be much superior to the old method of charring 
that it displaced, was used m the Royal dockyards 
for some years, an allowance of £200 a year bemg 
guaranteed to the inventor An application for a 
prolongation of the grant was dismissed 

April 17 , 1883 — The ‘ telpher ’ system of transports 
tion — m which goods are earned by electncally 
operated and automatically controlled trolleys travel 
Img on a mono rail — was the invention of Prof 
Floemmg Jenkin, his patent being dated Apnl 17, 
1882 The first commercial installation in England 
was opened in 1886 for carrymg clay from the pits at 
flijmtfo in Sussex to the railway 

April 18 , 1707 —On April 18, 1707, there was 
granteil to the first Abraham Darby a patent for 
his invention of “ csisting iron bellied potts and other 
iron bellied ware in sand only without loam or clay,’ 
which greatly increased the use of iron for fuimding 
purposes Previous to this invention, such articles 
were only made m the more c ostly brass, iron castings 
being confined to the picxluction of simpler articles 
such as hro backs and grave slabs Abraham Darby’s 
name is an honoured one m the history of the iron 
mdiistry, for it was he who, about 1710, fiist dis 
eoverecl and put into practice a satisfactory process 
for the smelting of iron with coke 

April 18 , 1818 — 'Die oituubus dates from tho 
French patent granted to De Berckem of Pans on 
April 18, 1818, for what he called a ‘ Pansierme,’ 
carrying eighteen persons A previous attempt- with 
whiih Blaise Pascal was assiK lated hod bc'en made 
to run public vehicles of this kinil m Pans, but it 
was not sueoessful and was soon abandoned 

Apnl 18 , 1838 —William Barnett s patent, dated 
Aiml 18, 1838, is an important milestone in the 
history of the gas engine, for it was in this that the 
advantages of compressing the combustible mixture 
before igiutmg it were first pointed out In Barnett’s 
engine tho air and gas were compressed separately 
and were mixed m the cylinder at the beginning of 
each stroke A special ignition cock, which remained 
long m use, was also a feature of the mvention 

April 18 , 1885 — One of the early suggestions for 
utilising the principle of the gyroscoiie to replace that 
of the magnetic needle in the manner’s comjiass was 
the mvention of two Dutchmen (Jerardus van den Bos 
and Barenil Janse, whose Oetman jiatent was applied 
for on April 18, 1886 

April 19 , 1758 — Die achromatio telescojie of John 
Dollond was patented on April 19, 1768 No action 
seems to have been taken by the Privy Council on a 
petition signed by most of the instrument makers of 
Ixindon, alleging that obiect glosses m accordance 
with Dolloiid’s patent had been made and publicly 
sold before the date of the grant and praying for tho 
revocation of the patent, and the patent was after 
words upheld m the Courts in an action for mfrmge 
ment But there seems to be little doubt that Chester 
Moor Hall was the first mveiitor 

On the same day, Apnl 19, 1768, there was granted 
to Jedediah Strutt a patent for the nb stitch hosiery 
frame, which was the first important modification of 
Lee’s stockmg frame Strutt invented the nb 
stitch madime for his hosier brother m law, William, 
WooUatt, and the two started what became very 
suooessfifi works at Derby and Nottingham 
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Societies and Academies 

London 

Mmeralogicsl Society, Mar 19 — A W Groves and 
A E Mourant Inclusions m the apatities of some 
Igneous rocks Apatite crjstals with dark cores of 
inclusions have boon observeil among the heavy 
minerals of some English sedimentary rocks, but 
there are few records of such apatites m igneous rocks 
”1110 authors record several such occurrences in 
granites and ui volcanic rocks from Normandy, Jersey, 
and Brittany Five different types are distinguish^! 
m the granite of northern Brittany alone In one 
type with a defmitely pleoohroic core tho inclusions 
appear to consist of biotito or chlorite, but m other 
typos it has not been possible to determine their 
nature -L A Narayana Iyer Calc gneisses and 
cordierite silhmanito gneisses of Coimbatore, Madras 
Pres , and similar occurrences in India The paper 
dealt with a scute of crystalline gneisses in the am lent 
Archsean complex of India of Dharwar ago (Huroman), 
consisting of the above two facies which are in close 
association himilar suites of rock occur 111 different 
parts of India, forming a dehnite stratigraphic horusim 
I he author considers their formation as duo to thermal 
or ‘ infra plutonic ’ motamorphisin followed or occom 
pained by regional or dynamo thermal metamorphism 
of pelitii H( lusts and calcareous sediments — F A 
Bannister A relation between the density and re 
tractive index of silicate glasses with application to 
the determination of imitation gem stones The 
study of simple glass families leads to a relation 
between the refractive index and density which can 
bo appbod m a luodifitsl form to the determination 
of imitation goin stones (v-N)j{d-D) inhere N 
and D are the refractive index anil density of silica 
glass, 18 plotted against n by a simple graphical 
method, whereupon the various imitations separate 
into groups, tho members compiising any one groufi 
are chenucally similar Doubtful cases can be solved 
by measuring in addition the relative dispersion — 
H E Buckley Tho erj stall isat ion of potash alum 
Iho author described the results of oxperunents on 
the ihffeiences of crj stal habit obtained under varying 
conditions of cooling and evaporation, and in the 
presence of various snbstanci s in solution such as 
strong acids, AlC’l,, IClj, amyl alcohol, Bismarck 
Brown, etc 

Paris 

Academy of Sciences, Mar 4 — A Deslandres 
Simple relations between tho most intense and highest 
radiations of tho chemical elements m the photo 
sphere of the sun In previous communications it 
was shown that the frequencies of tho highest and 
most brilliant hues of the sun were multqiles of a 
constant d„ 1062 6 Additional data showing the un 
IKirtanoe of this constant are given —Charles Moureu, 
Charles Dufraisse, and Ldon Enderlin Researches on 
rubroiio The action of acids Die liberation of 
iodine from hydriodic acid by rubreno, with decolor 
isatioii of the hydrocarbon, bos been studied in detail 
Except possibly in ether solution, there is no evidence 
of any hydrogenation the colourless hydrocarbon 
produced apiiears to be isomeno with rubreno — J 
Favard Problems of extremums relative to convex 
curves — Maurice J anet The ratio of the mean values 
of the squares of two differentials of consecutive order 
— Mandelbrojt How several theorems of Taylor’s 
senes can be transformed into Dinehlet’s senes — 
J Delsarte Symmetroid nuclei — L Ahlfors 'The 
number of as 3 tmptotio values for am integral function 
of finite order — M Lavrentleff A problem of P 
Montel — Gr C MoUU Functional groups — D 
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Rofenthal AasemblaKea connected by lateral bands 
tested in extension and in compression — MarU Bos- 
solasco The ellipticity of the terrestrial equator — 
Foch The mamtenance of the vibrations of a fluid 
column by change in the regime of flow From 
Reynolds’s definition of the critical velocity an equation 
IS derived which has been applied to the cases of vibrat 
ing flames, the chemical harrnonicon, and notes emitted 
by certain hot water systems — T Pecsalski and J 
Chichocki The thermionic emission of copjier tubes 
filled with salts — J Peltier The magnetic testing of 
the shafts of machmes — R Coustal and F Prevet 
A new method of preparmg phosphorescent zmc 
sulphide Zinc (in impalpable powder) and sulphur 
are heated together, with or without the addition of 
foreign substances The reaction is explosive and 
must be controlled by reducing the proiiortion of 
zmc — R de Mallemann The theory of optical 
activity m a homogeneous meilium — Rend Delaplace 
Some chemical phenomena connected with the con 
traction of hydrogen in discharge tubes Discharges 
through tubes of Pyrex glass, not flttoil with taps or 
ground glass connexions, produce measurable amounts 
of carbon monoxide and metheno These may be 
attributed to the dissociation of the glass under the 
influence of radiations omitteil by the tube — Ray- 
mond Delaby and Pierre Dubois The preparation of 
allyl alcohol The method described permits of a 
yield of 415 grams of allyl alcohol per kilogram of 
glycerol — Miles Jeanne Ldvy and Frajda Gombinska 
The dehydration of some symmetrically substituted 
o glycols and the isomerisation of the corresponding 
ethylene oxides The influence of the relative afHiii 
tary capacities of the cyclic and acyclic radicals — 
A Seyewetz and J Blanc The fluorescence of colour 
mg matters m Wood’s light Tlie principal dyes of 
each (lass have been submitted to Wood’s light m 
powder, in solution, and on fibres, in order U> see 
whether they would present any fluoresoenco sutfi 
ciently characteristic for use in analysts Prehmmary 
results are given — Assar Hadding and Rend van 
Rubel The structure of the (rystalluie uranuuto of 
Katanga (Belgian Congo) Tlio X ray method of P 
Debye has been applied to Katanga uranmite Its 
crystalline network is that of a face centred tube — 
P Fallot The date of the latest orogemc phenomena 
in the sub Betio and Betic zones at the height of 
CaravHca - Jean Lacoste The extension of the Cre 
taceuuH m the southern region of the western Rif — 
Edouard Roch New observations on the Stephamaii 
of western Morotco— Ch Maurain and E Salles 
Atmospheric ionisation —Albert Nodon Researches 
on electromagnetic perturbations, seismic and solar 
The results obtamed at the Santiago Observatory 
(Chile) confirm work previously published by the 
author, and show that close relations exist between 
electromagnetic, seismic, telluric, atmospheric, and 
solar phenomena It is jiossiblo from the indications 
of the magnetograph to preilict earthquakes some 
hours m ailvance — C I Popeico The influence of 
grafting on the dovelojiment of some Papilionaceaj 
— Mme L Random and Mile A Michaux The 
comparative variations of the proportion of water m 
the blood and of the globular resistance m the normal 
gumea pig and in the guuiea pig submitted to a 
regime deprived of t)ie antiscorbutic vitamin — 
Mme M L Verrier The biology and peculiarities of 
the respiratory apparatus of on isopod. from the 
Sahara, Hemtkptsttts Reaumun — J Magrou, Mme 
M Magrou, and MUe F Choucroun The action at a 
dJUanoe of Bactenwn tumefactena on the development 
m the egg of the sea urchm New expenmente — 
'Jtfc Roubaud Autogenous cycle of waitmg and hidden 
^tive wmter generations in the common mosquito 
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CuUx pxpiene can have two different biological 
methods of eidaptation to the winter In one, well 
known, the females hibernate at low temperatures , 
m the other, described m the present commumcation, 
both sexes survive if the temperature is maintamed 
above 20" C in presence of water Reproduction is 
continuous during the wmter without food bemg 
taken — Marcel Labbd, F Nepveux, and Hejda The 
ammonia of human blood m normal and pathological 
conditions In cases of jaundice, cirrhosis of the liver, 
and diabetes, the proportion of ammonia m tho blood 
varies very sUghtly from the normal the^amount is 
increased to a marked extent in pulmonary tuber 
oulosis — H Blerry Biochemical researches on the 
specificity and transformations of the proteids of the 
blood plasma — L Hugounenq and E Couture The 
photochemical action of sterols of various origins — A 
Dorier Qordxw as a parasite of myriapods — A and 
R Sartory, Marcel and Jacques Meyer Contribution to 
the study of tho myoetones A new case of actino 
mycosis with yellow pustules 

Rome 

Royal National Academy of the Lmcei, Dec 16 — 
T Levi-Civiti Addition to the note on the motion 
of a body of variable mass — Gino Fano Congruences 
Ho of rational curvee, end Cremoman transformations 
inherent m a Imear complex —A Russo Nuclear 
divisions in Cryptochilum echtm Mps In this organ 
ism the processes of nuclear division are dependent 
on the category of the mdiviiluals to wluch the nuclei 
belong, since the nuclei of one category (A) divide 
by mitosis, and those of another (if) by amitosis 
These two categories bemg distinguished by different 
quantities of nuclear substance, with which correspond 
particular activities of tho whole individual, it apj^ars 
that the special division of tho nucleus is determined 
by mternal factors which regulate the process — 
L A Herrera Further investigations on tho imita 
tion of organic forms with albumin Structures 
obtained by means of egg albumin and closely re 
sembhng Croococcua, Botr^tna vulgana, Desmidtum 
Oremlli, Bulboehcete, Vauehena, and Nttflla flexilxa, 
are illustrated — U Castina The conception of limits 
A short, elementary account is given of the results of 
the author’s historical and cntical mvostigation mto 
the conceptions exprossod by tho term ‘ limit ’ — 
L Fantappi4 Functional operators and the calculus 
of infinite matrices m the theory of quanta (1) — 
M Picone Demonstration of a theorem of analysis, 
of which use IS ma<le m plane physics — G Supine 
Certain luiiitations valid for derivates of a harmonic 
function — L Toscano Reciprocal matrix equations 
— G Vranceanu Second fundamental quadratic form 
of an anolonomous vanety and its applications — 
V Glivcnko The law of high numbers m functional 
spaces — A de Mira Fernandes Isochnic transports 
and associated directions — F Lamberti A third 
cardmal equation m the dynamics of matenal systems 
— E Gugino The extension to contmuous motion of 
the Lagrange Bertrand theorem relating to impulsive 
motion — G Silva The deflnitioq of normal gravity 
— E Benedetti Experiments on the amplification 
and detection of bio electric currents by means of 
thermionic valves (2) The photographic registration 
of the curves of the amplifl^ currents Use is mode 
of a ray reflected by a mirror set m motion by an 
elootrodynainic complex similar to those used to move 
the membranes of ‘ loud speakers ’ — Clara Fort! The 
action of vapours of ethyl and methyl alcohols, ethyl 
ether, and chloroform, and of lighting gas on leuco- 
cytes isolated from the organism The vapour evolved 
by minimum quantities (0105 o o ) of ethyl or 
methyl alcohol, ether or chloroform sufflees to pa^yse 
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the amoeboid activity of the leucocytes of toad blood 
withm a few mmutee Tlie action of illuimnating gas 
IS slow and results first in an morease in the vivacity 
of movement of the leucocytes, but later to a gradual 
retardation of the motion, which is completely eoN!ested 
after exi^ure to the gas for eight or mne hours 
These effects may be either transient or permanent, 
accordmg to the duration of action of the reagent — 
G Galati Investigations on the circulatory effects 
of mcreases in the atrial pressure — R Margsria and 
E Sapegno Blood mass, red corpuscles, and hemo 
globin, in acclimatised individuals, m the mountams 
and on the plam The observations described wore 
made on ten individuals, first, in August 1927 at 
Col d Olen (altitude 2901 metresl, and, secondly, m 
the autumn and winter of 1927-28 at Turin, the 
tein^ratures m both osises being 10° 13° At Col 
d Olen, mcreases in the niumber of red corpuscles and 
m the haimoglobm content of the blood were mvari 
ably found The extents of these increases Vaned 
markedly m different individuals, the mean values 
being 12 8 per cent for the corpuscles and about 
4 per cent for thri heemoglobm There is, therefore, 
a diminution in the hternoglobin content of the retl 
corpuscles, which may be the expression of the im 
mission into circulation of young ro<l corpuscles less 
rich in h8Btnoglobm~a phononienou perfectly ana 
logons to that observed after blood letting As regards 
the mass of the blood, detennined by Haldane and 
hmith’s method, the variations foumi amounted only 
to about 5 per cent, whu h corresponds with the limit 
of error for a smgle experiment , there is a moan 
increase of 1 8 jier cent, which indicates that there 
IB a slight increase m the mass of the blood following 
a sojourn of 15 2fi days in the mountains, this bemg 
possibly due to the unurovod hygienic conditioils — 
R Grandori Lmbryological studies on polyvoltme 
ruccs of the mulberry Bombyx 

Vienna 

Academy of Sciences, Tan K) R Holzapfel 
Kosulte of radiation and (Kilarisation exjienments on 
the Hoohobir m the summer of 1927 at an altitude of 
2040 metres — E Philippi and E Gaiter The action 
of ammonia and amines on the esters of imsatiirated 
acids — E Philippi Memoranda for the preparation 
of some aliphatic imsatiirated acids and esters — 
F Hernler The three isomeric tolyl 1 dimethyl 3, 6 
tnazole 1,2,4 and some of their salts — G Grekowitz 
A raenmgitis producer from the Pasteurella group 
In three cases of middle oar discharge a germ was 
isolated, a small coccus like bacterium easily stained 
with the usual aniline dyes, but not with drain A 
faint smell is characteristic of the colonics Gelatine 
was not licfuefied Milk sugar and mannite were 
neither acidified nor fermented - F Werner Scien 
tiflo results of a journey of exploration to Western 
Algeria and Morocco Snakes, lizards, and scorpions 
are recorded — E Bersa The culture and nutrition 
jihysiology of the genus P\ldbolwi Easily cultivated 
on horse dung decoction agar Of nitrogen souroes 
leucine and peptone, of carbon sources xylan, gum 
arable, galactose, starch do best A wheat straw 
extract with peptone and agar proved a good culture 
medium, also Liebig extract agar peptone — K Men- 
ger On the sum of regular curvea— K Przibram 
Coloration of rock salt by radium rays and re 
crystallisation Apparently rock salt on compression 
undergoes re crystallisation, the more rapid whem 
pressure is greater After such re crystalhsation the 
blue colour and the capacity of tummg blue have 
vanished — O Watzl, K Swoboda, and R Singer 
Report on a botanical and geological expedition in 
the Caucasus Tlie Caucasian Alpme Society supplied 
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metres) was difficult The ChodscTial mountain group 
(3309 metres) was exammed Valleys choked with 
thick primitive forest were difficult to penetrate, the 
few paths being mostly on slopes above the tree lunit 
Collections were maile of Rhododendron and other 
shrubs and of the very rich fungus flora 
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Lord Haldane in Science and Education 

rilHE autobiography of Lord Haldane recently 
-L published throws a flood of hght on several 
questions of scientific and educational interest Mr 
Sidney Webb once expressed the view that men of 
science who had entered the field of politics had not 
as a rule distmguished themselves m Parliament, a 
judgment which , with commendable unpartiabty, he 
extended to historians and economists This view 
was challenged at the time Playfair and Lubbock, 
it was suggested, had rendered valuable services as 
members of Parliament, and Huxley as a member of 
the first London School Board Ought we not to 
regard these instances as exceptions provmg the 
rule 1 To the man of science, groping with his taper 
along the rugged pathway towards truth , the eclectic 
arts, the rhetorical tnumphs — and at times the over 
weening confidence— of the pohticiaus make no 
strong appeal 

Whatever view may be taken on this question, it 
will be agreed that politicians who concern them 
selves with the promotion of science and education 
are fulfillmg a useful r61e m our national economy 
With mcroasmg specialisation and increasing de 
mands on both pubho and pnvate funds for the 
promotion of research, science needs sympathetic m- 
terpreters, missionancs — propagandists, if you will — 
to whose wammgs and exhortations the pubho will 
listen with due respect Haldane, as a man of out 
standing intellect and untmng industry, as a pob- 
tician who attained the highest offices in the State, 
as an active participator m the gravest decision 
which our nation was ever called upon to make, had 
many of the qualifications for this essential work 
That he discharged his duty with conviction and 
disinterestedness, the reader of the autobiography 
will admit His success was partial, as he himself 
admits A man is a hero to his autobiographer, 
one would suppose , but Haldane writes candidly m 
his final chapter entitled “ Lookmg Backwards ” 

“ I have no sense of success on any very large scale 
in things achieved But I have the sense of having 
worked and of having found happiness m domg so ” 
That guerdon is not withheld from the humblest of 
the world’s workers “ One touch of Nature makes 
the whole world km " Haldane’s posthumous 
candour should mduce a tolerance which was not 
shown by the pubbo during his life 

Asked by Cecil Rhodes, “ What have you done m 
your life? ” Haldane repbed, “I got the London 
Umversity Bill through the Houses of Parliament ” , 
on which Rhodes remarked, “ That seems to be a 
very cunous thmg ” The reference was to the 
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Bill of 1898, introduced by the Conservative Gov- 
ernment to transform the examimng imiversity mto 
a teaching university Haldane was justified in his 
proud boast Politically, the subject was thorny , 
the supporters of the old system of impartial exami- 
nations exercised powerful pobtical influence , and 
the proposed scheme of re constitution bore many 
of the soars of compromise Unless some politician 
of strength and honesty of purpose had espoused 
the cause, we can well believe that the reform would 
never have been aocomplished The tragedy was 
that Haldane so soon showed a sort of Red Queen 
ammosity towards his own offspring We most 
await the pubhcation of further biographies and 
autobiographies before this mystery is fully ex- 
plained 

An interestmg chapter m the history of higher 
education relates to the breaking up of the old 
Victoria Umversity, the federal university seated 
at Manchester In this important development, 
Haldane took an active part Bumingham, under 
the influence of Joseph Chamberlam, had established 
the first civic umversity in 1900 Soon afterwards, 
Liverpool petitioned for a separate umversity 
“ Manchester somewhat half heartedly supported 
the prayer of Liverpool, but Leeds strongly opposed 
it, and was backed by a number of persons who were 
emment in the field of higher education m those 
days ” The heanng of the petition by a Committee 
of the Pnvy Council lasted three days Haldane 
was precluded from acting as counsel for Liverpool, 
as he had been appomted a member of the Pnvy 
Council a short time before the hearing , but ho was 
able to plead the cause as a witness His argu 
ments for civic and educational personality were 
accepted The Committee recommended the grant 
of umversity charters to Liverpool and Manchester, 
and the grant of a charter to the Umversity of 
Leeds followed a year later Haldane remarks 
with truth “ It has always seemed to me that the 
decision of the Government as advised by the Pnvy 
Council m 1903 was a step of the first import- 
iHice in the history of higher education ” But, as 
he says, httle notice was taken of the matter at the 
time by the pubhc or by wnters about EngUsh 
education 

The decision gave a deathblow to the federal idea 
in higher education in its apphoation to our great 
cities and started the growth to full umversity stature 
of institutions such as the Umversities of Sheffield 
(chartered m 1906), Bristol (1909), of which 
Haldane was the first Chancellor, and Beading 
(1926) Several umversity coll^^es are m the later 
stages of adolescence, mcluding those at Notting- 
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ham, Exeter, Hull, Southampton No one would 
now be found to question the wisdom of the policy 
advocated by Haldane in this matter 
Haldane’s work in the promotion of science and 
technology at South Kensington is well known 
The entry in the mdex under the author’s name 
states summarily — "Foimds the Imperial CoU^^ 
of Science and Technology " King Edward VTI 
inspired this great development m a spirit of filial 
piety, and Haldane was brought into close personal 
touch with his Sovereign Haldane’s original 
scheme of a ‘ London Charlottenburg ’ suffered a 
sea-change No doubt he was offered a surfeit 
of ‘ expert ’ advice CJunously, Haldane’s mvesti- 
gations m Germany had impressed him un- 
favourably with the separation existing there 
between the umversities and the teohmcal colleges, 
and he tells us he decided to press for the apph- 
cation of a different prmoiple m London “ The 
new college was to be fashioned so as to be 
brought as quickly as possible mto a re constituted 
Umversity of London ” There must be some 
lapse of memory here, for, in the letter which 
Lord Rosebery as (3ianoellor of the Umversity 
of London addressed to the London County 
Council in 1903 to explain the Charlottenburg 
scheme — the letter, we may safely presume, was 
drafted by Haldane — there was no reference to 
the question of re constitutmg the Umversity and 
this issue did not arise until some years later 
Lord Rosebery, mdeed, expressed the hope that 
it might bo possible to follow up the Charlotten- 
burg scheme “ by takmg further steps towards 
developmg the Umversity m such a fashion as 
to make it worthy to be the Umversity of the 
metropobs of the Empire” — but the reference 
here is obviously to other educational rather 
than to constitutional developments 
Exasperating delays occurred and an unhappy 
controversy arose as to the relations of the Impenal 
College with the University, a controversy which 
has not yet been brought to a final conclusion It 
led directly to the appointment of the abortive 
Royal Commission on Umversity Education in 
London over which Haldane presided The auto- 
biography does not mdioate that Haldane derived 
much satisfaction from his attempt to re-constitute 
the Umversity for a second tune He is singularly 
reticent on the whole subject Nevertheless, he 
hved long enough to see the last stages of a re-con- 
stitution of the Umversity which, the friends of the 
Umversity hope, will remove some of the defects of 
the earber compromise , and he must have watched 
with pleasure the recent purchase of the Blooms- 
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bury site by the Umrersity, aided by the 
Bookefeller Foundation, a site he had ineffectively 
recommended so long ago as 1912 for the great 
Imperial umversity he wished to see established m 
London 

Was science able to offer any return for all this 
effort and goodwill 1 We learn with pleasure from 
the autobiography that Haldane benefited from a 
great discovery m a university laboratory He was 
a sufferer from diabetes and was treated m the first 
attack by a ngid diet, '* the only palliative known 
in those pre insulin da}^ ” Banting’s discovery 
came at a happy moment, for Haldane would not 
have been able to count on good health without the 
discovery of msubn He arranged to have an in- 
jection in his arm every morning, and this served 
admirably, he tells us, taking the place of the pan 
oreatio secretion of the ‘ Islands of Langerhans ’ 
Thus was prolonged a bfe which had rendered great 
services to the cause of science and had sounded the 
full gamut of human thought, emotion, and — may 
we not add, notwithstanding autobiographical dif 
fidenoe — success, achievement 
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A Neglected Genius 

The. CoUeded Scientific Papers of John James Water- 
ston Edited, with a Biography, by Dr J S 
Haldane Pp Ixvui + 709 + 5 plates (Edm 
burgh and London Obver and Boyd, 1928 ) 
25s net 

I N 1892 the late Lord Rayleigh rescued from ob 
bvion in the archives of the Royal Society a 
remarkable paper by John James Waterston which 
had been wntten in 1846 but had failed to obtam 
the approval of the Society, and had, therefore, not 
been punted m the Proceedings So completely has 
his work been ignored that it will probably come as 
a surprise to the majonty that his writings (published 
and hitherto unpublished), which have been col 
looted and published by Dr J S Haldaii", extend to 
more than seven hundred pages 

Lord Rayleigh did ample justice to the 1846 
paper on the physics of media that consist of per 
fectly elastic molecules m a state of motion Con 
cermng it he wrote “ What strikes one most is the 
marvellous courage with which he attacked qnes 
tions, some of which even now present senous diffi 
oulties Waterston was the first to mtroduoe 
mto the theory the conception that heat and tern 
peiature are to be measured by ms mva In the 

second section the great feature is the statement t^at 
m mixed media the mewa square molecular vdocity 
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18 mversely proportional to the specific weight of 
the molecules The proof which Waterston gave is 
doubtless not satisfactory, but the same may be 
said of that advanced by Maxwell fifteen years 
later ” Boyle’s law, Charles’s law, Avogadro’s law, 
and Graham’s law of diffusion were all placed on a 
dynamical footing m this paper The causes which 
contributed to it bemg demed publication in 1846 
are difficult to find At the present time it suffers 
from havmg been superseded m style and argument 
by the work of successors When written, it appar- 
ently suffered from being m advance of ite time 
Joule's work on the dynamical nature of heat had 
been m part published, but the theory of conserva- 
tion of energy was not authontatively accepted until 
about six years later Even so late as 1848, Thom- 
son (Lord Kelvin) wrote “ The conversion of heat 
(or calonc) mto mechanical effect is probably im 
possible, certamly undiscovered In actual engmes 
for obtammg mechanical effect through the agency 
of heat, wo must consequently look for the source of 
power, not on any absorption and conversion, but 
merely m a transmission of heat ” 

Who was the man whose scientific msight drew 
from Lord Rayleigh such high praise * In answer. 
Dr Haldane prefaces his collection by a short bio 
graphy His grandfather was founder of an im 
portant (still existmg) firm of manufacturers of seal 
mg wax and other stationery , his grandmother 
was a mece of Robert Sandeman, a well known re 
ligioiis leader and founder of the body known as 
Sandemanians — to which Michael Faraday and his 
blacksmith father belonged — and sister of George 
Sandeman, who was founder of the well known firm 
of port wme merchants 

Waterstoii himself went from school to the Um 
versity of Edinburgh and studied mathematics and 
physios under Sir John Leslie, and was medallist of 
his year m Leslie’s class He also attended lectures 
on anatomy and surgery — probably drawn to these 
subjects by his father’s and his own mterest m 
phrenology His first published paper was wntten 
m his student days when he was nmetoen years of 
age {PhU Mag , 1831) It was an attempt to ex- 
plam gravitation on dynamical pnnoiples It is 
mteresting, because m it there is the germ of the 
ideas which he developed afterwards m his more 
important paper No further pubbcation ooourred 
until 1843, when an anonymous volume appeared 
entitled “ Thoughts on Mental Functions ” Here 
he sought to study metaphysics as a branch of the 
physiology of the nervous system Dr Haldane 
remarks “The book is a very acute essay, far 
ahead of its time The idea which gmded him 



NATURE 


[Apeil 20 , 1929 


was that human behaviour can only express itself 
in material changes which must, m so far as they 
are mtelligible, be dependent on previous material 
changes ” 

In the mterim Waterston had become a pupil of 
James Walker, F R S , a leading civil engineer and 
president of the Institution of ("ivil Enguieers, and 
was employed m connexion with the rapidly develop 
mg railway sjstcm of England He contributed to 
the Institution a paper on a graphical methwl of 
estimating the earthwork in embankments and 
cuttmgs He felt, however, that his heart was in 
pure science and ho obtained a post m the Hydro 
graphor's Department of the Admiralty under Tap 
tarn (afterwards Admiral) Beaufort, who encouraged 
his scientific ambitions, and later obtained for him 
the post of naval instnictor at Bombay to the East 
India Company Cadets He held the post, except 
for a brief penod, imtil 1857, when he returned 
to Edmburgh, where after some changes he iilti 
mately settled down and remained until his death 
m 1883 

VanouB papers were submitted by Waterston to 
difloront societies and not all of them wore accepted , 
this seems to have embittered him His brother 
wrote of him “ He showed a restlessness and dis 
like at the mention of scientific men, except Fara 
day, and he used very strong language m respect to 
some who bulk largely in pubhc estimation ” Dr 
Haldane surmises that his real antagomsm did not 
arise from the non publication of his papers, but that 
he was critical of the leadmg physicists of his time, 
especially m regard to their themodynamic reason 
mg The chief support brought forward for this 
surmise is the mention m his will of an unpublished 
manuscript , but as this inaniiscnpt was never 
found, it 18 rather idle to speculate as to what the 
subject matter of it might have been The re 
viewer finds it ver> ihfiiiult to follow Dr Haldane’s 
argument m the pages he devotes to this question 
Quite certainly there is nothing in Waterston’s pub 
hshed writings to justify attributing to him the 
views which his biographer puts forward 

It 18 unnecessary to dwell on this aspect of Water 
ston’s life He succeeded m gettmg papers pub 
hshed after his return, and there are many mterost 
mg questions dealt with by bun In 1868 (PM 
Mag ) he describes expenments on capillanty The 
etfgument he kept m view is that if the capillarity of 
a liqmd u the exhibition of part of the cohesive 
foriM ql thq luperficial stratum of molecules, numen 
o«l rel^ona with the latent heat of its vapour ought 
to be dsm^Mastrable The paper needs to be trans 
Uted into modem language, but it is sound m idea 
No 3103, VoL 123] 


It may lie recalled that Dupr6 later (1888) devel- 
oped a similar question, and m recent years E T 
Whittaker has displayed the close parallelism that 
exists between surface energy and the mtemal latent 
heat of evaporation Waterston made a large number 
of expenments to bnng out the connexion, and he 
deduced, for example, 1 45 x 10® as the number of 
layers of molecules in one inch in the case of liquid 
alcohol 

Again, Waterston desenbes a number of expen 
ments on the transition (that is, cntical) pomt of 
liquids m sealed tubes after the manner of Cagmard 
de la Tour The tubes were filled to different 
amounts with the same liquid, and he found the 
densities of the liquid and vapour when the hquid 
state terminates Ho found that the cup shape of 
the upper surface of the liquid, caused by its capil 
lanty, ceased at a temperature considerably under 
the pouit of transition and while the densities of 
hquid and vapour were very different These ob- 
servations suggest Prof Callendar’s recent oxpen 
ments on steam (Proc Roy Sor , Sept 1928), where 
about BIX degrees’ mterval is found between the 
two temperatures — the meniscus disappearing when 
the density of the vapour is only 0 6 of that of the 
liquid Waterston further claims to have observed 
that between these temperatures the surface became 
of * a sugar loaf aspect,’ that is, convex upwards 
He argues from the data that the rate at which the 
latent heat diminishes with rise in temperature 
must augment with the temperature, otherwise the 
cntical point would be much higher than it is He 
observes that Regnault’s curve for the latent heat 
of steam is discontinuous at 100“ C , this is now a 
well rocogiuBod fact 

Waterston put forward views on chemistry of 
which Prof McLeod has said that they “ shadow 
forth many of the ideas of modern chemistry which 
have boon adopted smoe 1845 ” 

Altogether, from the histonoal pomt of view, it is 
a good thmg that Dr Haldane has done m editmg 
those papers Crude they may seem to day in 
many respects , but “ nothmg awakes on its hun- 
dredth year without both lookmg (and feelmg) 
queer ” , and it is almost a century smee Water 
ston’s first paper appeared What he did, he 
achieved by very simple means, and modem pro 
gress has demonstrated that often elaborate means 
are essential so that his work was really pioneer 
work Wo may sum up by agam quoting Lord 
Rayleigh “ To say that he was not always suc- 
cessful 18 only to deny his claim [not made by him 
self] to rank among the verj' foremost theorists of 
all ages ” 
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A BfoldgiM AS Ethnologist 
f/sthtHris 4 m pkhu an Cameroun Par Dr 
th^odors Iton^ (Commisaariat de la R4pub- 
if|us Fnn^aiae au Cameroun, Mission Klonod 
(l«25-ldS6) Premiere partie, G^n^rabt^ ) Pp 
CKM+SS [dsaohes (Pans Sooi^ d'^tions 
OdogtAphiques, Maritimes et Ooloniales, 1928 ) 
90 fnuiM 

B ENAI8SANCE of mterest and pnde m their 
ooionial possessions are outstanding and 
most satisfactory features among the French of 
to day Poor to the War few Frenchmen went 
abroad, apart from Algeria, as colonists and 
planters, and, with some brilliant exceptions, the 
officials sent overseas were men of inferior quabty, 
of whom their pohtioal party or then departmental 
chiefs were anxious to be qmt Their salaries were 
often mere pittances, and then numbers, judged 
by the British standard, out of all proportion to 
real requirements , the sum total of then salaries 
was frequently excessive as compared with the 
revenue of then particular colony and a distmct 
impediment to development and progress Bureau 
cracy strangled enterprise even among then own 
countrymen, and French oolomal administration 
was a synonym for mefflcienoy and red tape 
To day much of this is changed A superior 
class of official is m evidence , better class families 
m France no longer frown upon a colonial life as 
a career for then more adventurous sons The 
Colonial Admuustration at headquarters is corre 
spondingly enhghtened and has had the wisdom 
to obtam the oo operation of the scientific staff 
of the National Museum of Natural History m 
then efforts to develop colonial resources The 
outcome has been the establishment of the Labora 
tone des Pftches et Productions Coloniales, under 
the able direction of Prof A Gruvel , nothing 
qmte comparable with this very useful institu- 
tion exists m Britain, though by one means or 
another the needs of the Bntish colomea m this 
respect do get fanly well met through the willing 
CO operation of various scientific and techmcal 
institutions 

So far as British West African colonies are con- 
cemed, no work has been pubhahed comparable with 
the fine monograph by Dr Thdodore Monod upon 
the fia h i n g industry of the Camecomu, of which 
the first volume has reoentfy appMgred. A bulky 
tome, it gives in groat detail a VMt n^MSof Informa- 
tion, technical, ethnologfoal, and Mngntttlo, tooohing 
the existing fishenea of the various hydwgftyhio 
regfooM hito which the tanitory is divf4«(l^e 
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coastal, the nvenne, and the lacustrine The 
present volume deals mainly with the techmcal 
and economic aepecte , the next will contain the 
systematic reports of specialists upon the scientific 
collections made dunng the various tours The 
mvestigation carried out by M Monod, the delegate 
of the Colonial Fishery Laboratory, lasted rather 
less than one year , the results reflect the greatest 
credit on his energy , their presentation is on the 
whole admirable, but suffers, alas I from the absence 
of any index or detailed table of contents Com 
parative references in consequence are made with 
difficulty, and the trouble is accentuated by lack 
of sufficient correlation between the text and the 
numerous illustrative line figures, charts, and 
diagrams 

The facts recorded are probably of even greater 
value and interest to the ethnologist than to the 
fishery expert, and the lack of index is a serious 
handicap when oomparmg the methoils and ap- 
phances of the various tribes The extraordmary 
vanety of the fishmg devices in daily use and the 
complexity of several reveal the mtelleot of certam 
tnbes as much more versatile and adaptative than 
18 generally credited The ingenuity shown is 
often surprtsmg , perhaps even more remarkable 
18 the parallelism between many of the more 
speoiahsed of these methods with those m India 
It IS needless to particularise Practically every 
device from the simplest to the moat complex 
employed on the nvers and lakes of this part of 
Africa has its counterpart under similar conditions 
m India M Monod appears not to appreciate 
this , he envisages the local evolution of such a 
compbcated engine as the great balanced dip net 
(zemi) worked from large canoes by the Kotokos, 
from the triangular hand-net used for dippmg out 
prawns and small fish, a oonolusion which does not 
take account of the presence of the counterparts 
of this zetnt on the Ganges Complex devices are 
seldom evolved separately , through cultural con- 
tact they are passed from people to people, and 
the facte recorded m this volume support the view 
of the close relationship of certcun of the pre-Aryan 
peoples of India with the Hamites at Arabia and 
Africa, through whom part of the common material 
culture has filtered to the Bantus and to a slight 
extent even to the Sudanese negroes 

Such ethnic problems are, however, of academic 
interest , anoUier aspect of local ethnography has 
extreme practical importance, and ethnography 
IS mextrioably mixed up in the fishery probes 
of the Cam^Qons Certam tnbes have neither 
aptitude nor inclination to utfilae the fishery 
<jl 
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resources of theu: tribal temtones , others are 
extremely skilful and resourceful m fishing and 
make the most of their opportunities But pre 
judice and tnbal ties restrict their operations to 
a definite area, and many stretches of fecund waters 
are neglected for want of a population interested 
and adept in fishing Natural indolence is another 
factor in limiting fishing in many locabties to a 
minimum , there, the people fish only when they feel 
inchned for a change of occupation No real or 
professional fishing exists among such people, whose 
attitude 18 typified by the remark of a Duala — 
" This hsh work live for kill man, Massa ” 

The author’s conclusions do not encourage the 
hope of the successful establishment of any extensive 
fishmg enterprise undertaken by Europeans, except 
perhaps in deep water trawling, about which data 
are too madequate to permit of a definite verdict 
Here, by the way, M Monod has been misinformed 
in regard to trawling off the Sierra Leone coast 
(footnote on p 3.3) in 1912 a steam trawler worked 
very successfully off this coast, but the enterprise 
ended in failure through mismanagement and 
boycott by the market people 
The present methods of the indigenous popula 
tion are usually well adapted to local conditions, 
and it IS rather initiative and application that 
require to be fostered than the mtr^uction of new 
appliances Where improvement is most desirable 
is m the cunng of the product As is usual m 
West Africa, the ordinary cure is a oombmation 
of desiccation by artificial and mtense heat with 
concurrent smoking Little was done to investi 
gate the Imes on which improvement may be 
effected , M Monod is a biologist who worked 
single handed on an inquiry of extremely wide 
scope, and it is obvious that this indiistnal phase 
of the subject should be taken in hand by one who, 
besides possessing intimate acquaintance with 
curing methods, has had a scientific education as 
a bio chemist James Horkbix 


Detection of Poisons 

Laboratory Manual for the Detection of Pouona and 
Powerful Drugs By Prof Dr Wilhelm Auten- 
rieth Authorised translation by Prof William 
H Warren Sixth American edition from the 
fifth German edition, completely revised with 
extensive Additions Pp xxvi+698 (London 
J and A Churchill, 1028 ) 30s net 

T oxicology is admittedly one of the most 
difiScult subjects to handle adequately The 
student is faced with three serious obstacles 
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toxicology requires a considerable period of un> 
interrupted study, a period which he can seldom 
afford , the necessary laboratory facilities are not 
easily found , and finally, after mastering the 
prmoiples of his art, he is rarely fortunate enough 
to come across sufiicient opportunities of practising 
them In the East, of course, where from time 
immemorial the professional poisoner has been 
nvalled by the gifted amateur, there is no lack of 
scope for the toxicologist, both m his chemical and 
also in his forensic capacity 

Autenrieth’s well known manual, now appeanng 
in Enghsh as the sixth American edition, suffers 
somewhat from the failure of the translator to 
bnng it completely up to date The author gives 
general methods of handling cases, wisely stressmg 
the impossibihty of conducting a toxicological 
exanunation on any fixed plan, and rightly indi 
catmg that all details connected with the case, 
such as the medical history — especially a list of all 
drugs admmistered — and the results of the post 
mortem examination, should be given full con 
sideration The method of examination to be 
adopted depends m many cases upon the toxi 
cologist s oxpenence 

The reviewer beheves that the book would have 
been rendered still more useful by including a really 
comprehensive summary of recent work published 
in the technical press, with fuller references to 
that done elsewhere than in Germany The 
followmg detailed criticism is offered in support of 
this behef Under the head of prussic acid poison 
mg, no mention is made of the delayed form caused 
by eating cyanogenetic glucosides The symptoms 
and post mortem appearances arc very puzzling 
until the cause is recognised 

Poisomng due to the absorption of mtrobenzene 
from shoe polishes has been mistaken, clinically, 
for poisoning by prussic acid, and might be men- 
tioned under the appropriate head Death from 
drinking formahn may take place m less than three 
hours The reviewer saw one case where a man 
swallowed one ounce of so-called ‘40 per cent 
formahn ’ and died in about twenty mmutes The 
stomach resembled a tough fibrous mass the sizb 
of a cricket ball 

It IS somewhat surpnsuig that m a book revised 
by an American so httle is mentioned about the 
toxic effects of methyl alcohol, and that only 
German references are given Under the head of 
picno acid, surely some of the information avedl- 
able smee the War on this substance and dimtro- 
phenol might have been inoorporated 

The one-sided nature of the references is illus- 
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trated by the fact that the Cnppen oaae is not even 
mentioned under the mydnatio alkaloids group, 
and the method desonbed m the text of identifying 
oooauie by the potassium permanganate test is 
qmte useless when really small quantities have to 
be identified Hankin’s modification of the test, 
published m 1911, is not mentioned, although it is 
extraordinarily dehoate The reviewer has used 
it for years and cannot speak too highly of it The 
methods of detecting and estimating arsenic might 
be condensed with great advantage, and the section 
on the toxicology of lead would be more valuable 
if adequate references were given to the enormous 
hterature of the subject Lead tetraethyl is not 
even mentioned in fact, the section deahng with 
metallic poisons is very unsatisfactory 
The treatment is quite inadequate elsewhere, as 
illustrated by the section on bone acid as a food 
preservative, the only reference being to a dis- 
sertation published m Munich in 1883 as so much 
of the valuable work on this subject was done m 
Amenoa, it is qmte extraordinary that, in an 
Amencan translation, no mention is made of Dr 
Harvey W Wiley In like manner the section 
on carbon monoxide poisomng might have boon 
written twenty years ago Surely references might 
have been made to the large amount of recent work 
Another example is that of acomtine, the treat 
ment of which is not up to date, the well known 
test for which, first desenbed by the late Sir Thomas 
Stevenson, is ascribed to Fflhner in 1911 ' The 
comparison of frog heart traemgs on a kymograph 
is not desenbed No mention is made of the 
identity of yohimbine and quebrochine and the 
importance of detecting oxydimorphine in certam 
oases of suspected morphine poisoning is neglected 
The section on blood stains and the detection of 
human blood suffers from the same defects, and 
reqmres extensive re wnting The amazing state 
ment is made that “ if the blood stam is perfectly 
fresh, it may be recognised by observing blood cor- 
puscles with the microscope Human blood may 
be differentiated from ammal blood by comparing 
blood corpuscles with those of animal blood as to 
size, only when the corpuscles are still mtaot ” 
Further on, however, the biological detection of 
human blood is dealt with, although m a most 
inadequate manner, no mention being made of 
Nuttall, or of Dale’s anaphylaxis method 
The mdex is poor, and the apparatus desenbed 
is in most oases archaic The pnntmg is very good, 
but the binding is not strong enough to withstand 
the amount of handhng sqoh a book would reoeiYQ 
as a constant laboratory companion K C B 
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Our Bookshelf 

Allen's Commercial Organic Analysis a Treatise 
on Uie Properties, Mwles of Analysts, and Proxim 
ate Anal^teal Examination of the Various Organic 
Chemicals and Products Employed in the Arts, 
Manufactures, Medicine, etc Vol 6 Colori- 
metry, Dyes and Colouring Matters, the Synthetic 
Dyestuffs, and the Analysis of Colouring Matters 
By the i^itors and the following Contnbutors 
W A Gallup, Hans Edward Fierz David A W 
Joyce and V E Yarsley Fifth edition, revised 
and m part rewritten Editors Samuel S 

Sadtler, Dr Elbert C Ijathrop, C Ainsworth 
Mitchell Pp IX -(-668 (London J and A 

Churchill, 1S28 ) 30« net 
The seventh volume of this work is considerably 
different from the corresponding volume in the 
previous edition Such subjects as tannin natural 
colouring matters and inks, which wereinoluded with 
synthetic dyestuffs in the old edition have already 
liMn dealt with in Vol 6 of the new edition The 
new book, therefore, is confined practically to an 
exhaustive study of the preparation, structure, and 
analysis of synthetic dyestuffs In addition, there 
18 however a small well wntten section on colon 
metry, which might with ailvantage have been 
considered in the same volume with other physico 
chemical determmations 

The largest section of the work consists of an 
article on dyes and colourmg matters, in which 
dves are classified on chemical lines on the method 
of Schultz s Farbstofftabellen and of the 
Colour Index Importance is placed on absorp 
tion spectra as the quickest method of identifying 
a particular compound Synthetic dyestuffs, the 
next largest section are concerned with the con- 
stitution of various dyes by their reduction pro 
ducts The remaining chapters deal briefly with 
the analysis of colouring matter on the lines of 
A Q Green s ‘ Analysis of Dyestuffs which 
the authors use as the mam source of reference 
The editors have been careful to prevent much 
overlapping, especially m the closely connected 
second and third sections, and the work as a whole 
18 well up to the standard of the previous edition 
There is, however, a slight tendency for it to take 
the character of a book on s^ial branches of 
orgamc chemistry for the specialists, rather than a 
book of commercial orgamc analysis of particular 
value to the analyst The general production of 
the present volume, both with regard to printing 
and paper, is excellent, and comparatively few 
misprmts have been noticed J BmiiLY 

Handbuch der biologischen Arbeitsmethoden Heraus 
gegeben von Prof Dr Emil Abderhalden 
Lieferung 266 Abt 2 Physikalische Metho 
den, Ted 2, Heft 8 Die Methoden der Brdheben 
for^ung. Von Fnednoh Errulat. Pp 2161- 
2262 (wrlin und Wien Urban und Schwor- 
zenberg, 1928 } 6 gold marks 
Tbs first worix. ifi which the modes of mvesti- 
galpg a (n»at earthquake Were described was 
Robert MaUet’a-report m two large volumes on the 
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Neapolitan earthquake of 1867 (published m 1862) 
Since then, though methods of studying perceptible 
earthquakes have been given in vanous papers, 
there has been a great want of a more complete 
treatment of the subject, such as is attempt^ m 
this part of Abderhalden’s “ Handbuch ” About 
two thirds of it is devoted to mioroseismio methods, 
to descriptions of the vanous instruments employed, 
and to the interpretation of seismoOTams Two 
useful diagrams (on pp 2166 67) illustrate the 
advantage of damping, one showmg the similanty 
of th6 records of the same earthquake by two 
damped pendulums (Wiechart and Mainka), the 
other giving records of the same earthquake by 
undamped and damped pendulums 

The next section, on the investigation of per 
oeptible earthquakes, is slighter than the other 
The author quotes Sieberg’s list of questions, the 
Sieberg and Mercalh Cancam scales of intensity, 
and the Sieberg scale of sound intensity The 
uestions seem too numerous for general use, the 
leberg scale of intensity contains too many tests 
for each degree, leading to the irregular construe 
tion of isoseismal lines, while a scale of sound- 
intensity depends on a very variable instrument — 
the human ear — and can only be of service when 
the number of observations is very large In the 
remaining sections are desenbed very briefly the 
mvestigation of submarine earthquakes, of the 
oauses of earthquakes and related subjects (such as 
periodicity), of the geographical distribution of 
earthquakes, of microseismic motions, and of the 
methoiiis of apphed seismology If, in parts, the 
treatment is somewhat scanty, this is a defect that 
may easily be remedied in a later edition of a very 
useful work C D 

Buned Treamrea of Chinese Turkestan an Account 
of the Activities and Adventures of the second and 
tnird German Turfan Expeditions By Prof 
Albert von Le Coq Translated by Anna Bar 
well Pp 180 + 52 plates (London George 
Allen and Unwin, Ltd , 1928 ) 18« net 
Peof a von lb Coq gives a vivid account of two 
expeditions to Eastern Turkestan on an archseo 
logical mission from the Berhn Ethnological 
Museum After giving a historical survey, the 
labours and excitements of the expeditions are 
narrated, and incidentally there are ethnographical 
observations and descriptions of archseological 
remains At one place the expedition amved too 
late to save some remarkable Sassanian Hellenistic 
pamtings, and cartloads of Mamohsean manuscripts 
had been thrown mto the river by peasants , as 
pamtmgs of persons are an abomination to Moslems, 
they are usually destroyed whenever found 
Another library of priceless manuscripts had been 
destroyed m the course of tune by water Though 
there were frequent disappointments, various sites 
offered a rich harvest of frescoes uid other objects 
which can now be seen in Berhn 
The narrative is illustrated by beautiful photo- 
graphs of scenery, people, monasteries, rook 
temples, and the lie, ana especially of Hellenistic 
statuary and. wonderful frescoes A reader desiring 
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more detailed information than the somewhat 
shght amoimt supplied m this book is referred to 
the large number of pubhcations which are men- 
tioned m an appendix 

The Greed Chemists By Dr Eno John Holmyard 
(The Great Scientists Senes ) ^ vi + 138 

(London Methuen and C!o , Ltd , 1928 ) 
3« 6d net 

This interestuig work is essentially a short lustory 
of chemistry, wntten in a very attractive and 
informative manner Dr Holmyard has shown 
great skill m weaving the story of the ‘ Divme Art ’ 
about the lives and works of outstanding alchym 
ists, chymists, and chemists, as he follows his 
pleasant path down the ages from ancient times 
to the present day Each of the ‘ mreat chemists ’ 
18 chosen as typical of his penod, and the names are 
Jabir, Razi and Ibn Sma, Roger Bacon, Paracelsus, 
Boyle, Stahl, Priestley, Lavoisier, Dalton, Avo 
gadro, Davy, Liebig, Kekul^, Pasteur, Arrhemus, 
Mendel4eff, and Ramsay Few readers are likely 
to cavil at this selection, which manifestly fulfils 
the author’s purpose of imparting a sense of 
historical continuity to his narrative It is interest- 
ing to notice in passmg that the hat mcludes five 
Englishmen and one Scotsman As would be 
expected, other names are to be found in the text 
the index refers to more than thirty workers in 
the cause of chemistry, the most notable absentees 
which occur to us being the emgmatical Basil 
Valentine and that potential Lavoisier of the 
seventeenth century — John Mayow The authon 
tative chapter on Jabir is to be particularly com 
mended J B 

Elements of Optics By Prof Joseph Valasek 
(General Cbllege Physics ) Pp xiu + 215 (New 
York McGraw-Hill Book Co , Inc , London 
MoGraw Hill Publishing Co , Ltd , 1928 ) 10« net 
This is an attractive Lttle book on ‘ hght ’ which 
would form a good mtroduction to the subject for 
those who will not be concerned with techmeal appli- 
cations of pometneal optics The sign convention 
employed by the author would bo very confusing in 
the treatment of any problems but those of Uun 
lenses, and no attempt is made to discuss more com 
plex optical systems on Gaussian hnes, except for a 
short paragraph on thick lenses The discussion of 
aberrations is hmited to bnef notes on sphenoal 
aberration, chromatic aberration, and astigmatism 
in their geometnoal aspects 
Apart from these deficiencies, the chapters on 

S ysioal optics are well wntten, and the sections on 
our, radiation, double refraction, emd the like, 
bring the older matenal mto co-ordmation jwith 
modem ideas The mathematics used is confined 
to elementary algebra and trigonometry 
In a book on optics which discusses quants and 
spectral senes, etc , it is a httle surprising that some 
of the results of the electromagnetic theory should 
not be used to discuss such topics as reflection 
Matenal of this kmd should replMe the mteresting 
but unnecessary account of ‘ relativity ’ 



April 20 , 1929 ] 


NATURE 


601 


Letters to the Editor 

[The Editor doe* not hold humstHJ re*pon*Me for 
opinion* expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writer* of, rejected manusonpts intended for this 
or any other part of Natchb No notice is taken 
of anonymous communicatton* ] 

Spectroftraphic Chemical AnalysU 
Methods devised for the speotrographio analysis of 
mineral substances were deeonbctd and results mven 
by the late Prof Sir W N Hartley and myself m 
a senes of papers pubhahed in the penod 1897-1901 
(Trans Chem Soc , 71, 683 , 1897, and elsewhere) 
Those methods, however, do not appear to have been 
utilised by any other workers except one, the late 
M A de Gramont 

In the simplest method then desonbed, a weighed 
quantity, up to half a gram, of the 
jMwder^ mmeral (the exact weight 
depends on the t3rpe of spectro- 
graph and the type of mineral) was 
tightly rolled in one half of an ash 
less niter paper and the roll burnt 
m an oxy hydrogen or oxy coal gas 
Hsime before the slit of a quartz 
spectrograph, a quartz lens being 
used to focus the image of the dame 
on the slit The elements which 
may be detected by this method 
when pi^nt in small quantities 
are All the alkalis, copper, silver, 
magnesium, calcium, strontium, 
barium, gallium, indium, thsdlium, 
lead, chromium, manganese, iron, 
cobalt, nickel, palladium, ruthenium, 
rhodium, phosphorus, bismuth, and 
indium Other elements which may 
be detected when larger quantities 
are present are Gold, beryllium, 
zinc, cadmium, boron, aluminium, 
yttnum, tm, arsemo, antimony, sul 
phur, selenium, tellurium, etc 
The list, however, may be ex- 
tended by placing the poles of an 
arc lamp horizontally in the flame, 
a little higher than the point at 
which the roll of filter paper is 
being burnt, and ckijusted so that 
the image of the arc is focused on 
the sbt The delicacy of the test 
IS greatly increased on stnking the 
arc, and, in addition, elements such as titsuuum, 
molybdenum, and tungsten, etc , give lines instead 
of only a continuous s^tnim Experiments so far 
made indicate that this is a promising field for in 
vestigation 

The spectrograph used by me since 1913 is a 
Size C Hilger quartz spectrograph (purchased with a 
giant from the Royal Society Government Grant 
Fund) and it gives very satisfactory results TTie 
photographic plates generally used have been Ilford 
panohmmatic coated on thin glass Plates 6 in x 4 in , 
suitably placed in the holder, cover the region required 
in most work, namely, from the red to beyond X3800, 
that IS, when no arc is used The filter papers recom 
mended are Munktell’s Swedish, Ho 00, diameter 
12 6 cm This spectrograph and method have been 
used, qualitatively and quantitatively, in the analysis 
of flue dusts containing gaUiura and in extracting 
gallium from fiue dust It is seldom necessary to take 
more than 0 1 gm , and smaller quantities usually 
suffice 
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The method has also been apphed to the analysis of 
vegetable and animal substanoes In exanuning vege- 
table matenal, the twig, straw, leaf, or other part is 
held by forceps and burnt in the flame without intro- 
duomg any impurity, even in the form of ashless filter 
paper By taxing weighed quantities, usually 0 1- 
0 26 gm , the quantities of the mineral constituents 
can be compare, as, for example, in plants grown m 
different soils, etc , or m plants such as wheat at 
different stages of growth, or before and after watering 
with mineral salts Many interesting results have 
been obtained in this way 

As an example it has bem established that 
rubidium Is very widely distributed m soils and in the 
plants grown on them Further, the growing point of 
cereals is relatively richer m rubidium, as compiared 
with potassium, than the other parts of the plant It 
18 possible that rubidium is more freely absorbed than 
potassium, as potassium seems to be more freely 

P^Cu MnCa CaC^ 



Cut when the ea 

absorbed than sodium, but it seems more probable 
that potassium and rubidium pass up in the sap with 
equal freedom and that the potassium diffuses or 
transfuses more readily away from the growing pomt 
Animal matter, or soft vegetable substances, may 
be examined by rolling 0 6 gm m aahless filter paper, 
but It IS better in most cases to dry them in a steam 
oven and to take 0 06 gm of the powdered dry residue 
in a smaller piece of filter paper The various organs 
of an anim^ rnay easily be compared fo/ mineral 
constituents in this way 

In some experiments a wheat straw with ear has 
been divided into eighteen parts gram, leaves, 
sheaths, and sections of straw, and the sixteen spectra 
photographed on one platp so that comparison is 
easy and the record is permanent , the burning 
occupies twenty to twenty five minutes 

Durmg the recent vacation, experiments were made 
with measured quantities of blood, and it was found 
that the best results for oompanson were obtained by 
taking 0 1 0 o 6n ashless filter paper Samples of 
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It will be seen that there should be many apphca 
tions for methods of sjiectrographic analysis on the 
lines desonbed above The spectra contain few lines 


nomml blood and two samples from anssinia patients, be, grow, but the race cannot reproduce itself, or can 
kindly supplied by Dr O P Clandge of Norwich, were do so only very exceptionally The sensitiveness of 
analysed and distinct differences were noted in the the reproductive process is a noteworthy fact 
iron, calcium, magnesium, and potassium content If now we set these two points side by side, we may 
fiio iir,,. .n *!.« I picturo a ‘marginal case ’ Let us suppose that the 

changed conditions of the environment nave induced 
changes of growth, but that the ^rms remam as 
before These germs are presumaWy hke all hvmg 
things in that no two are ahke Some veunations m 
them mnv be towards greater, and some towards lesser, 
viability in the altered environment It will be from 
the former that the survivors will be 
bred We thus think of a process of 
selection operating on the germs, and 
operating so as to ehminate, very prob- 
ably, quite a large proportion of them 
It is a selection not of a germ that has 
mutated so as to produce a change in 
harmony with some change that has 
appeared in the soma, but a selection 
of a germ viable in an altered environ 
raent The plea here u one which to 
some extent supplements Dr Bather’s 
suggestions, or, for that matter, Prof 
Lloyd Morgan’s concept of orgamo 
selection, for it demands less m the 
matter of variation of the germ It 
looks upon variation of the environ 
ment of a stock, whether because that 
stuck spreads in space, or lasts through 
phases of climatic change, as in some 
sort the mitial factor, and it suggests 
that the extra sensitiveness of the 
reproductive process, as compared with the other vital 
processes, is one of the mam deternunants of the 



as compared with arc or spark spectra, and the lines 
are easily identified m practice The methods are 
worthy of more attention than they have received and 
they should be esiiecially useful, and possibly prove 
indispensable, to those interested m the detection and 
distnbution of the metals essential to life, and even 
of phosphorus, m the parts of plants and animals 
Hugh Ramagf 

Mumoipal Tei hnical Institute, 

Norwich 

Evolution through Adaptation 

Dr Bather’s interesting survey of ' Evolution 
through Adaptation ” m Nature of Mar 30 prompts 
a few supplementary su^stions There is a tend 
ency in writing upon this subject to think of * a 
variation ’ appearing in the soma under some stimulus 
which, if maintained for a sufficient number of genera 
tions, may produce m the germ a mutation m harmony 
with the variation in the soma The concept of a 
mutation of the ^rm, arising in such a way as to har 
moiuse with an alteration in the soma that has already 
appeared, is a concept which strams probabilities in 
many, though not necessarily m all, types of oases 
Dr Bather’s illustration of an animal with defective 
pigment and sight skulking m dark comers, where 
alone it is likely to escape its enemies, is used by him 
to suggest selection of environment by organism, but 
it 18 also a reminder to come back to thought of the 
orgasm as a whole 

Expenment and observation have shown that con 
Biderable alterations in the balance of ^wth can be 
produced m a population through iteration m environ 
mental influences Such influences operate m Nature 
generally , we have clear evidences of secular vana 
tions of chmate through the ^logical periods, and 
we know that, in spreading, a form of life encounters 
modified conditions as its range extends itself 

Observation and expenment furUier show that for 
vanous stocks there arc ‘ fnnging conditions ’ under 
which the individual can indeed live, and even, it may 
No. 3108, VoL 123] 


through the addition o . 
ticular mutations corresponding to changes already in 
the soma than through the selection under marginal 
conditions of viable variants 

These suggestions are in no way m opposition to 
Dr Bather’s, nor does the point of view here developed 
conflict with that of the advocates of orgamc selection 
It merely attempts to supplement them by burrowmg 
under the problem of the inheritance or non inherit- 
ance of acquired characters It leaves abundant room 
for the idea of evolution by germ mutations and so on, 
and it suggests that growth changes may be essentially 
physiological resfxinaes, some of which may increase, 
others decrease, viability It leads on to the sugges 
tion that, as cumulative growth changes occur as 
responses to cumulative environmental change, and 
are themselves followed, at a long interval, by attune- 
ments of the germ which are attunements to environ- 
mental changes, the germ in the course of its evolution 
becomes more and more highly specialised the more 
and the more recent and the more rapid have been its 
attunements Thus, if a new senes of environmental 
changes should afterwurds supervene, such a highly 
specialised organism would be less likely to be able to 
respond than would a less specialised form, a form 
Which had had a longish record of relative evolutionary 
passivity H J Fleubx 

Aberystwyth 

Prof Fleubb is careful to explain that his remarks 
are not m onticism of anything said by me ; yet they 
seem mtendod to evade the difficulty that I have found 
m certam beliefs for which there does appear to be 
some evidence — the difficulty, namely, of understand- 
ing why and how a p^erminaJ mutant does appear some- 
times to accord with a previous modifloaUon of the 
soma Prof Fleure says this “is a oonoept which 
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•truQS probabilities ” Many biologtsU of no less du< 
tinotion have regarded the oonoept as more than prob 
able It is by no means clear that suoh examples of 
the transmission of impressed characters as Prof 
Pixibram brought to our notice the other day fall 
within this oonoept they seem to be instanoes of 
reversible raodifloation Among facts that do sup 
port the oonoept are those genetic an^yses of popu 
lations adi^ted to a special environment which have 
shown that the adaptive characters of some mdividuals 
are due to somatic modifioationa, while those of others 
are inherent m the germ Cutoot (“ L’ Adaptation,’ 
1926) cites m illustration CerUaurta jacea, forma 
humtitt, in the Swedish salt marshes , Gregor and 
Scmaorae (Jour Oentttcs, 18, p 346 1027) have 

traced a sundar mixture of mutuits and modidoations 
m wild grasses TTie bearing of these observations on 
adaptive evolution was disouased in my presidential 
address to the Geological Society (1028) 

In the explanation of adaptation now put forward 
by Prof Fleure it is not easy to detect anything more 
than the old Darwimati idea of indeilmte oontmuous 
variation and selection of such forms as can hve m the 
changed environment Let the environment change 
ever so greatlv, some of the germs will be able to per 
sist and so the line alters from species to species, and 
from genus to genua (or grade to grade), without any 
actual change m the germ The ongmal germ has 
m it the potentiahty of edl this development If this 
IS what Prof Fleure means, surely he is basing his 
conclusions on a view long amoe discarded It is 
generally agreed now that there are limits to fluctua 
tion, just as there are to individual modification 
A paleontologist can produce no evidence for or 
againat such a view he is bound to consider the evid 
enoe of workers in other fields, and this, at present, 
indioatoa that change (mutation) does aSeot the germ 
and that successive mutants, by however little they 
are distmguished, are actually discontinuous Evolu 
tion 18 by quanta Accepting this, the paleontologist 
applies it to the phenomena with which he is familiar, 
and his analysis, if earned fw enough, will lead him 
to those queetions to which my Boyal Institution dis 
course attempted to suggest an answer When Prof 
Fleure writes of attimements of the germ to en 
vironmental changes, he merely states m metaphor 
ical language a fact which — if it be a fact — demands an 
intelligible meohamsm F A Bathbr 

Spiral Markings on Carborundum Crystals 

Thk phenomenon desenbed by Prof A W C 
Menzies and Mr C A Bloat in Nature for Mar 9, 
p 348, can, I think, be explained from some results 
I obtamed in 1026 m connexion with the banded 
crystallisation of sulphur films 

The inside of a test tube was covered with a film of 
molten sulphur by vigorously boihng some of the 
substance inside The test tube was then lightly 
plugged with cottonwool and allowed to stand upright 
After the draimng film had cooled almost to room 
temperature m a few mmutes, centres of crystal 
lisation appeared at vanous points, and rings could 
be seen growmg m succession outwards from the 
central pomts The aooompMiying enlarged f^oto 
graph (Fig 1 ) of the test tube shows the result 

I found that good rings were obtamed m hard glass 
test tubes, or soft glass which had been cleaned with 
concentrated sulphuno acid, but that only poorly 
developed nngs could be got in ordmary soft glass 
test tubes, particularly if alkah was present 

I also found that by counting the number of rmgs 
from a oontre and measuring the distance also from 
the same centre occupied by these nngs and then 
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piottmg the loganthm of the number againat the 
loganthm of the distance, an excellent straight line 
was obtained in every case In one expenment I 
counted 89 rings or parts of nngs m one direction 
from the centre 

The general equation for those straight lines is 
log — o log r + log X 

where number of bands, r = distance log A is the 
intercept on the axis of l(>g ami a is the slope of the 
line to the axis of log r This gives 

as the law of formation of the nngs 

The explanation of the formation of the rinm I had 
arrived at and considered satisfactory was that the 
first small crystal formation at the centre caused 
evolution of latent heat which consequently rendered 



the siirroiuidmg sulphur more mobile and dimimshed 
ita surface tension This mobile nng of liquid sulphur 
was then drawn outwards a'way from tho centre to 
form a circular ndge which however very quickly 
crystslhsed with liberation of more latent heat and 
formation of another mobile nng and so on That 
the sulphur is drawn away from the centre by surface 
tension is clear from the photoMaph, because the 
centre is a depression, not an elevation Also the 
flow can actually be witnesseil by means of a lens 
dunng cry stallisation 

It seems that the sulphur has to be m the labile 
state for these nngs to form If it iS m the metastable 
state, then only large crystals grow slowly m the film 
Some of these can be seen as irregular patches in the 
photograph 

I have measured the rmgs in tho photomicrograph 
reproduced m Messrs Menzies and Bloat s eommumoa 
tion (foe at ), both m the direction west of the i,entre 
and m that n n w of the centre, and find that 
the loganthm of number against loganthm of distance 
give beautifully straight lines In the case of the 
latter direction (w n w ) a is very nearly unity and K 
0 417 mm • 

I would therefore suggest that the spiral formation 
observed by jtbem has been produced m a similar 
manner to the sulphur nngs desenbed above Further- 
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more, there appears to be no particular ngnifiotmoe 
in the spiral nature of the markmga It may 
be noted that Hedgee and Henley {J C S , October, 
2728 , 1928), in connexion with their work on 
leseeaiig rings, describe spiral formations as anom 
aUes due to accidental external conditions 

WnxiAM Huqhbs 

King Edward School, 

Southampton 


A Principle of Duality and the Causal Law 
The poasibihty of a causal space time description 
of experience has recently been often denied, and 
emphasis has been laid upon the purely statistical 
validity of quantum theoretical relations This 
denial of a possible causal space tune desonption has 
aroused suspicions and dimdenoe in regam to the 
newer physics The purpose of ttiis note is to show 
that there is no neea for the above demal and that 
we have not only one possibility of a causal space 
time description of experience, nut actually two of 
them This superabimdance of possibilities of de 
scnption IS the very reason, as we shall see presently, 
wlw some relations can have only statistical vabdity 
lit IS well known that light can be described either as a 
propagation of sphencal ^ec troraagnetio waves or as the 
linear translation of oorpusclea of energy and momen 
turn (light quanta) , that electrons appesu' sometimes 
as pomt charges and at other times as matter waves , 
that the atom itself can be pictured, in the case of 
hydrogen, either as a planetary system of attracting 
partiolM (Bohr's theory) or as a system of stationary 
waves (De Brogbe, SchrtJdingor) Furthermore, it is 
easy to show, as will be done more fully elsewhere, 
that the process of emission of light can be described 
either as the sudden spontaneous ejection of a light 
corpuscle a finite time (Vermtlzett) after the excita 
tion, or as the continuous radiation of a sot of spherical 
dampied waves begiruung at the very moment of 
excitation, the inverse of the damping coefficient of 
which 18 equal to the extinction time (Abldtngtett ) , 
that absorption can be interpreted either as the sudden 
jump of the molecule from one stationary state to 
another owing to the impact of a hght quantum, or 
as a classical damped resonance of the molecule with 
the on coming wave , that optical resonance appears 
either as sudden absorption with subsequent sudden 
emission after a time determined by a coefficient of 
' spontaneous ’ transition or as continuous scattermg 
(dispersion), m which the secondary radiation is 
coherent with the primary (Wood’s experiment 
showing regular reflection of mercury vapour for 
X2637) Moreover, Schrodinger {Ann d Fhys , 82, 
257 , 1927) has shown that the Compton effect can 
be descnb^ from the point of view of waves as well 
as of corpuscles and Heisenberg {Za f Phyatk, 40, 
801 , 1926) has made clear that both points of view 
are equiv^ent in explaining the phenomena of 
fluctuation Photo effect and electron collisions can 
also be desciibed equally well from either viewpoint 
AU of tho examples given above show clearly that 
there are many physical phenomena which can be 
described in two ways using either <me of two essenti 
ally different systems of concepts and definitions 
The two systems by no means oomplement each 
other , they exclvde each other Eveiy attempt to 
superpose the two descnptions m order to reach a 
umfled one leads necessarily to breaks in the laws of 
conservation of energy and momentum, as has been 
shown by the many unsuocessful attempts to describe 
hght as energy momentum centres moving along the 
Poynting s vector of a wave field (virtual oi proba 
bility waves) 
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Now it IS easily seen that a space time description 
IS readily possible using either one of the two systems 
of concepts and definitions (waves or oorpuaoles) so 
long as we keep inside of one of them, and that m 
this ease there is possibility of predicting the future 
of a physical aggregate which is limited only in the 
case of a corpuscular desonption by the pnnoiple of 
mdetermination of Heisenberg and Bohr The dassi 
cal claim of oausahty can be maintained in each 
system In the corpuscular system we must realise 
that It IS impossible to determine all of the initial 
conditions of a physical aggregate beyond a oertam 
degree of accuracy This limitation is unnecessary 
in a wave descnption, since the pnnoiple of mdeter 
mination is superfluous in this ease The classical 
claim of causality is met here without restnotion 

The causal space time descnption of the whole of 
physics remains for the present only a programme, 
in spite of the dual possibility, owing to the fact that 
oertam phenomena, like interference, can be de 
scnbed satisfaotonly as yet from only one pomt of view 
In an all embracing quantum theoiy therefore, it is 
necessary at present to make use of both systems of 
concepts at the same time and to jump from one to 
the other according to the exigencies of the case 
At the instant of the jump, every possibility of a 
space time desonption disappears and the magm 
tudes calculated in one system can have only statisti 
cal validity in the other This is the deeper reason 
for the purely statistical validity of some relations of 
quantum mechanics 

The breaks m the space time descnption of expen 
ence are only a sign of the times, and we may hope in 
the near future to be enabled to make a causal 
description of physics in space and time, using a 
single set of concepts and definitions 

E C.AVIOLA 

Department of Terrestiial Magnetism, 

Carnegie Institution of Washington 
Feb 11 


Diffraction of X-rays by Two-dimensional 
Crystal LaUlce 

Im usual experunents with diffraction of X rays by 
crystals, an effect of space lattice is always observed 
owmg to the penetration of the rays mto the depth of 
the crystal The thm layers, however, m which one 



could expect the appearsmee of dif|faotion by the two 
dimensional lattice, scatter theii^Vays too little, and 
therefore the experiment becomes impossible The 
matter is different in a crystal cleft mto very thm 
layers m such a manner that the orientation of 
separate layers is not destroved This may be well 
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doQo in miok by heating it to red heat and 

tbm oooling i but not ao well by carefully oruahmg 
{dates of other orystals. When a thin beam of X rays 
pttsses through anoh a plate, the efleot of two dimen 
Bional lattieee WiU be added, whereas the space effect 
wiU be destroyed by the incoherenoe of waves produced 
by scattering from mcorrectly spaced layers 
On the photogre^h (Fig 1 ) obtamed by this method 
with Cu reKhation from mica, is seen a system of 
8i>eotra corresponding to a series of two dimensional 
lattices making different angles with each other 
From the measurement of these spectra the distn 
bution of molecules m the layers of mica may be 
determined All the spectra obtamed may be ex 
plained by assuramg that the molecules are distributed 
in the summits of emulaterol triangles the sides of 
which eire equal to 6 2 A 

The phenomenon is quite analogous to the diflrac 
tion of cathode rays from nruca obtamed by Kikuclu 
(Japanese Journal oJPhi/B*ca,vo\ v No 2) 
Somewhat more diffu^ photographs by the same 
method are obtained from gypsum and Iceland spar 
A photograph taken of a crystal before cleavage 
gives the usual Laue figure 

Chring to the facility of mtorpretation of the spectra 
of a two dimensional lattice, ws method may be of 
service m the study of crystal structure 

W Linnik 

Lenmgrad Optical Institute 


High Frequency Discharge In Gases 
For some tune past we have been studying the 
problem of hi^ frequency discharge through air and 
other gases In the course of our investigation we 
found that whether the electrodes are of external 
metal sleeves or are of internally sealed alummium 
wires, steady stnations always appear m the tube 
under suitable experimental oonclitions Recently 



Heidemann (Ann d Phynk, M, Nr 0 , 1928) and 
Dr S P M^allum and Mr W T Peny (Natubk, 
Jah 12, 1020) have observed stnated disonarges m 
hydrogen and argon with external electrodes The 
mneru nature of the stnated discharges appears to bo 
the same in all gases Over and above what they 
1:^6 noted we have been able to observe oertam new 
(WAraotenstio features of the disohar^ 

(1) Ihere is a stnkmg difference in the nature of 
striations with mtemu and external eleotro^ee 
Whereas with external electrodes the stnations are 
generally of the nature of ‘ double layers ’ (Hcideinann 
and HoCallum and Perry), with the mtenud electrodes 
thegr bays always a comb like aj^iearanM eaoeptuig at 
"essures 

• pressure is lowered the thidmess of the 

IMS At a still lower {Krassun tbs g^w 

a htyond the electrodes and striationa coQ be 
d m this region else (Fig lyi) 
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J S) The same glow discharge can be obtamed wiib 
y one external electrode In this case the dis* 
charge is always of the form of two convergent beams 
with Hieir apexes away from the electrode (Fig Is) 
The bemna after oonvergiim, however, again b^m to 
diveige from the spiexes It will be notic^ that there 
are two very promment dark spaces in the region 
beyond the electrode Beginning from this the dls 
charge generally passes into a umform glow But, 
with suitable pressure and power regulation the glow 
osui be made to break up into stnations (Fig lo) It 
will be seen from the photographs that these striations 
become more prominent as the distance from the 
electrode increases 

Bhabesr Chamdba MuKHBimcz 
Atol Krishna CHAirrmui 
Wireless Laboratory, 

University Coll^ of Science, 

Calcutta, Feb 21 


Magnetic Behaviour of Organic Grystals 

The interesting observations of Sir William Bragg 
on the deportment of crystals of naphthalene in a 
magnetic Held (Nature, Supplement, May 7, 1927) 
have been followed up quantitatively m this laborRtary. 
and some very sigmficant results have been obtakamk 
It IS found that the diamagnetic anisotropy of 
thalene is extremely pronounced, the suseeptSfcilitMa 
along the three magnetic axes of the crystal beiaf 
approximately m the ratios 16 7 4 That such a 
high degree of anisotropy is to ]>e expected m aromatiB 
compounds is indicated by the data for magnetic hi 
refnngence m liquids, as hod indeed been shown earlier 
(C V Raman and K S Knshnan, Proe Roy Soc , A, 
vol 113, p 811, 1027) Mr 8 Bhagavantam, who- 
made the measurements, hnds that the axes of inaxi 
mum diamagnetic susceptibility and of minim um 
optical dmlectnc constant m naphthalene orystakiiie 
approximately coincident This observation explains 
vmy organic liqiuds denved from naphthalene, and 
indeed ^so aromatic hqmds generally, exhibit a strong 
positive magnetic birefnngenoe We may further ex- 
pect to find that in aromatic compound generally, 
the magnetic and optical eharaoters aiy to 

getber more or loss m the same way as in |{^u^alene 
crystals 

The magnetic behaviour of orgamc orysiab of the 
aliphatic group of compounds is different Not only 
IS the anisotropy, in general, less pronounced, but also 
the relation between the magnetic and optical ohw 
acters is more varied In some crystals, for example, 
iodoform, Mr Bhagavantam finds the axes of maximum 
magnetic susceptibility and optical dielectric constant 
are parallel . while in others, for example, urea, they are 
crossed These facts have a bearmg on the ex^anwtm 
of the fact that liquids of the aliphatic doss exlubit a 
magnetic birefnnMnoe which is usually much feebler 
than in aromatio liquids, and further Uiat m some of 
them the magnetic birefnn^nceis positive and in others 
negative An extended senes of measurements of mag- 
netic birefnngenoe in liquids of the aliphi^io class 
18 now being made by Mr Romanadham here, and la 
servmg to elucidate the relationships between the 
optical and magnetic characters of orgwuo compounds 
and their dependence on ohemioal constitution 

Smee the position of the ma^etio axes of a crystal 
depends on the qmentation ,of the molecules m the 
umt cell of the lattice, it ts clear that the studies of 
magnetic behaviour of organic oompiounds will form 
a powerful auxiliary to X rays m the ana^sis of th«ir 
crystal structure C V Raxah. 

210 Bowbh2ar ^reet, 

Calcutta, India, Mar 7 
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Effect of X-raye on Seeda 

Thb effect of X rajs on growth and development 
u a subject which has always caused oonsiderabte 
interest. It can be etudied most easily in plants where 
cell division takes place so rapidly that daily growth 
can be observed 

We irradiated various kinds of seeds, chiefly broad 
beans, barley, and mustard, the effects on these forms 
being dissimilar although the conditions and the 
dosage were exactly alike It would appear, there 
fore, that a specific dose is required We used 
approximatelv three times the dose of X rays which 
would cause the human skin to redden, at 1 20 kilovolts 
In every case the seeds were covered with black paper 
to protect them as much as piossible from the hght and 
heat from the tube 

The broad beans gave the most rapid and striking 
results Seeds which had been planted for different 
len^hs of time, varymg from one week to a few hours, 
and also dry seeds, were employed, an equal number 
of seeds m each case being used as controls Stunting 
followed irradiation in all those which liad been grow 
ing for more than 24 hours The changes were not 
ot^rvable for some days (two or three) and were first 
seen m the oldest seeds, but beans which had been 
growmg for 48 to 72 hours appeared to be most 
sensitive In addition to being stunted the roots 
appeared to become slightly bulbous at the tip In 
most oases the shoots appeared later than m the con 
trols, but sometimes failed altogether Side roots 
never appeared m the stunted X rayed specimens 

In mustard seedlings the only detnmental result 
was the failure of the side roots to develop, and that 
only in the seeds which had been growing for more 
than 72 hours before they were irradiated An ex 
tremely small dose (about of above) appeared to 
cause more rapid growth 

Little alteration was found in the roots of the 
barley, as m this plant the shoots were most radio 
sensitive and showed very much lees m^wth than the 
controls Rcth E P Patten 

Sylvia B Wioodbr 

The Department of Zoology, 

Tnnity College, Dublin, 

Mar 11 

Local Extinction of a Recently Abundant 
Lamelllbrancb 

The Lamellibranoh Spxaida gubtruncata (Da Costa) 
18 reported m various old i-ecords as occiiiring abun 
dantW m parts of the Clyde Sea Area For example, 
in " The Mollusca of the Firth of Clyde,” 1878, p 33, 
A Brown writes “ Exceedingly abundant a little 
above low water in Ettiick and St Nmian’s Baye, 
Bute , and in Fintry Bay, Cumbroe It is common 
also all along the Ayrshire coast, and m most sandy 
bays throughout the district In Cumbme they are 
known as ‘ Aikens,’ and are used both for food and 
bait ” Further confirmation is found in the Medusa 
records and in the fauna and flora published for the 
Bntish Association in 1901 — records of almost thirty 
years age and older 

By contrast with these records of abundance one of 
us (R E ) cannot recall ever having seen a living 
(S’ tubtruncata m the course of twenty years In 
recent years we have made a very careful search for 
this species m Cumbrae, Bute, and the Ayrshire coast, 
etc , ^thout fining a single livmg specimen, although 
the shdls occur in milhons in Karnes Bay, St Ninian’s 
Bi^, an<)[ Hunterston sands 

fiWther, mquinee amongst fishermen reveal the 
facta that old men (70 80 years) iminediately recognise 
S subtruncata as ‘ Aikens,’ and assert that they knew 
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them and uaed them m youth and middle life, but 
“ have not seen a single full one for thirty years or 
more ” Similar evidence is got from younger men, 
until we reach men of 46 or so, who say they have 
never seen or used them althou^ their fathers did 
In short, there is good evidence that 8 subtruncata 
died out in this district about thirty five to forty years 
ago l^ype samples of the dead shells have been sent 
to the Royal Scottish and British Museums and the 
Fisheries Laboratory at Lowestoft 

Richard Elmhirst 

Marine Station, A C Stephen 

Millport 


Successive a- Transformations 
It is well known that, in such parts of the radio 
active transformation senes as are not disturbed by 
p emissions, the successive a particlee are shot out 
with ever moreasing energy The paradox that, 
although the prob^ibty of emission increases so 
enormously with the energy, it is the slowest particles 
that first oome out, has once again come to the fore 
now that wave meohaiuos has led to a theoretical 
connexion between energy and decav penod It 
seems worth while to point out that this difficulty 
can be very simply explained if we assume that all 
the a particles in question are ongmally in the same 

r intum state For if N interacting psuliolcs have 
total energy NE they will not each fly awav with 
the energy B , it will depend on the nature of the 
foToes acting between them whether the first ones 
take more than their share or leas 
A simple example is provided by the hehum atom , 
the removal of one electron mvolves binding the 
other closer, and the remairung electron has less 
energy than it had before the removal If a helium 
atom IS placed m an electrical field it has, accord 
mg to wave mechamcs, on intrmsic probabdity that 
it will become ionised (Oppenheimer, Phys Rev , 
31, p 66 , 1928), and owmg to the above energy 
relation the second lomsation will take place more 
slowly than the first In the helium atom we have 
the case that the particles in question, at the distances 
m question, repel each other , in a radioactive nucleus 
we have the opposite case For by hypothesis the 
particles here are so close to one another that their 
attractions outweigh their repulsions , it follows at 
once that the first particle is the most difficult to 
remove G Oamow 

Institute for Theoretical Physics, 

Copenhagen 


Astropbyslcal Estimate of Ionisation Potential of 
VanAdium 

In a previous letter (Nature, June 9, 1928) I 
outlined the method by which estimates of ionisation 
potentials might be derived from the spectra of 
Cepheid vanables Monv of the hnes enutted by 
ionised atoms are intensified at or near maximum 
luminosity phase and dimmish m intensity as the star 
passes through the phase of mimmum hght Many 
arc Imes, on the other hand, show the reverse tendency 
By companng the behaviour of oertam ionised Imes 
with apark lines due to titanium, scandium, strontium, 
and banum, the ionisation potentials of which are 
known, it has been possible to estimate this constant 
for iron, yttnum, and lanthanum (loo oit ), and quite 
recently for vanadium From the penodio changes m 
intensity of the ionised line X4206 07 I have obt^ed 
for the wn\sat%on potenttal of vanadwm 6 74 volts, the 
final figure being extremely unoertain. 

In a reoent letter from Dr W F Meggers, Bureau of 
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StMudordB, Waahington, I am remutded that Prof 
H N Ruwell (Ap J , 1927) has obtamed the 

pnacopal loiusatioa potential of vemadium from 
speotral sinea relations to be 6 76 volts I am un 
aware of any laboratory determination of this quantity, 
but the close agreement between the speotrOacopio 
and the present astrophysioal determination is very 
satisfactory 

As before, I am under- oblations to the Director of 
the Dommion Observatory, Ottawa, for the loan of the 
spectrograms from which my nucrophotometer graphs 
have been made A Vibekt Dotjolab 

McGill Umversity, 

Montreal, Feb 28 


Raman Effect and Fluorescence 

Simple probabibty considerations reveal an mterest 
mg relation between fluorescence and the modified 
Bcattermg of light If N„ N„ etc , be the number of 
systems in the energy levels of energy values JS?„ 
etc , the induced probability of transition E, — >- E, 
may be denoted by W„ It E, > E, this causes the 
emission of a quantum hv„ — B, E„ which fuses into I 
an external quantum hi, so as to form a new quantum | 
H* + »„), giving rise to negative or anti Stokes Imee 
The total energy so radiated is N, IF,, h(ir + r„) 

Similarly the transition E, — E, gives rise to 
the positive lines of frequency r - and its total 
ener^ is N, W„ h(» k,,) As a result, the level 

aoqiurea a surplus number (Nf - N,)W,. systems 
(IF,, -IF,,) we postulate that thermal agitation 
restores the normal distribution so that this surplus 
number reverts to the r*^ level, emitting total energy 
{Nr N,)Wr, h»„ of frequency *„ We identify 
this radiation with fluorescence Of course it is in the 
infra red, when the modified Imes are visible When 
i„ nearly equals r, it will be shown with the help 
of Bom 8 forroulse, in a paper appearmg elsewhere, 
that the factor IF,,, since it involves a term l/(»* »„•), 

becomes very large so that the intensity of a fluores 
cent line (now visible) is much greater than a modified 
visible hne, as is actually the case 

Pacchanon Das 

72 Sngopal Malliclt Lane, 

Calcutta, India, Feb 28 


Indication of Hydroxyl In a Water Vapour 
Discharge Tube 

The presence of OH m the gas coming from a water 
vapour discharge tube has been demonstrated by 
photograptung the exit tube with- a quartz speotro 
naph the well known band at 3060 A was obtamed 
Addition of a small quantity of oxygen to the water 
vapour has the effect of increasing the uitensity of 
the bands , a larger amotmt of oxygen causes the 
appearance of the green oxygon afterglow This 
tow 18 continuous in the visible and is acoompamed 
y the OH bands m the ultra violet The active gas 
appears to possess both reduomg and oxidising proper 
ties This 18 illustrated by the simultaneous i^uotion 
of copper sulphate to copper oxide and metsdhc 
copper and the oxidation oi metallic silver In both 
instances heat effects have been observed The ^ow 
appears to be unaffected by the copper sulphate, but 
18 removed by the silver An extensive study of the 
conditions determining the production of OH, its 
separation from any other active constituents which 
may be present, and its chemical properties are now 
under way in this laboratory 

Q I Lavin 
Fbamcis B BXKWAE'L 
Princeton, New Jersey, Mar IS 
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The Green Flaeh 

Hebe at 700 feet above the sea the green flash at 
sunset may be seen whenever the horizon is clear of 
clouds At times the air is so clear that the moim 
tains of St Vincent, 110 miles to the west, can be 
clearly seen at about the time of sunset On such 
evenings Venus may be followed right down to the 
sea horizon when as now, it is near its maximum 
brightness 

A few nights ago I watched the planet setting 
through a pair of field binoculars About five 
minutes or so before it set there was a great deal of 
change of oolour from red to peacock green, but it was 
quite evident that the red oolour was on the whole 
below and the green above showing that the image 
of Venus was being drawn out into a short speotrum 
When the planet was very nearly on the horizon the 
colour changed several times from red to green emd 
vice versa, but just as it disappeared the image was 
of a distmot peacock green 

This observation shows that the explanation of the 
green ray is physical (refraction) as now generally 
admitted, and not physiological for the light from 
Venus was not nearly mtense enough to produce an 
after image C J P C ave 

St Nicholas Abbey, 

Barbados, Mar 12 


African Pluvial Perloda 

The interesting remarks in the Nows and Views 
columns of Nature for Mai^ 16 with reference to 
Bushveld man ahd Mr Leakev’s discoveries m Kenya, 
direct attention once again to the Pluvial periods 
of Eastern Central Africa I should like to be per 
mitted to point out that while the theory which finds 
reason for a genetic connexion between these pluvia 
tions ' and glacial episodes of higher latitudes is sound 
enough, and although there is evidence to show that 
m all probability some such connexion existed, the 
correlation of Kenya pluvials with definite periods of 
the Pleistocene as recently set forth, is purely hypo 
thetioal There is room for discussion concerning 
them , and according to mjr showing which may of 
course be wrong, the Kenya archaeological exp^i 
tion s third pluvial is so to say, an epi pluvial, and 
IS (if anything) Buhl and not Worm in date amd so 
mutatts muUmdxt with the others The Expedition s 
ground in the Rift Valley is likely to be full of pit 
falls, and in my opinion a great deal of work must 
be done there before one can say with confld«ioe 
which of certain deposits are pluvial and which are 
not E J Wavxand 

Berylilum and Helium 

In a letter on the ‘ Transmutation of the Lighter 
Elements in Stars (Nature April 13, p 667), 
R d E Atkinson and F O Houtermans remark that 
"the isotope Be* is probably unstable (it does 
not occur on the earth) and will then almost certainly 
break up into two helium nuclei ” — 

I am reminded of an observation made many years 
ago It was found (Proc Roy 6oc , A, vol 80, p 687 , 
1008) that specimens of the mineral beryl always 
contamed helium without appreciable quantities of 
radioactive matter to explain its presence 

Can it he tlmt this helium has ongmated from the 
isotope Be* 7 if so, it would mdicate that the isotope 
in question, even if it does not exist now, has existed 
within geological tunes, and subsequent to the fonna 
tion of the mineral Rayleigh 

Terbng Place, CStelmsford, 

' Aphl 14 
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Geological Aspects of the Channel Tunnel Scheme 

By John Pbutolz 

T he numerous advantages that \nll result from does It seem needful to do more than merely 
the makmg of a tunnel between England and mention that the theories advanced in 1855 by 
France have long been recognised , but it may not Oodwm Austen, in a remarkable paper “ On the 
be generally known that in support of such a scheme Possible Extension of the Coal Measures beneath 
legislation dealum with the preliminary procedure the South Eastern part of England,” gave nee to 
passed both the french and British Parliaments so considerable mterest m the problems connected 
long ago as 1876 Less than five years later a start with deep seated geological structures It is suffi- 
was actually made and headings were commenced oient to say that most geolomsts were so certain 
on both sides of the Channel, but the failure of the of the occurrence of C^l Afoasures under Kent 
French Channel Company, followed by an order that Prestwioh m 1873 mamtamed that these old 
issued by the Bntish Government to close down rocks would be found sufficiently near the surface 
the work of the Bntish engmeers, brought the at Dover to allow submanne tunnelling Piotur 

esque accounts of the excavations 
of a tunnel by workmg the coal 
made their way mto the columns 
of the newspapers When the bor- 
ing made alongside the Channel 
Tunnel shaft at Shakespeue Cliff 
proved the presence of Upper Car- 
boniferous Rocks with seams of 
coal, a meat immtus was given 
to further exploration by the 
bonng tool, and smoe 1886 more 
than forty bonnm and shafts 
have been earned down to the 
Palseosoio rooks m East Kent 
The information obtamed by 
many of the companies carrying 
out these explorations was, how- 
ever, jealously guarded for com 
mercial reasons, and had it not 
been neoessaiy to seek the advice 
of geologists, perhaps few details 
of the bonngs would have be 
come pubhe Imowledge Fortim- 
ately, the advioe of the officials of 
the Geological Survey was sought, 
and they were permitted to ex- 
amme the cores of nearly all 
the boreholes The excellent use 
made of these opportumtiee re- 
sulted, when publication was 
allowed, m contnbutions to geo- 
logical science of the highest value These bonngs 
have demonstrated that Kent, instedd of bei^ 
an area of simple geolomcal structure, as was 
thought, IS one of considerable complexity, and 
more geolomcal formations bave been proved 
underground in that county than m any other m 
England 

As an outcome of the work of the Geological 
Survey, it is now possible to map the PalseOzoio 
platform, and to show the area occupied by the 
Silunan, Old Red Sandstone, and Carboniferous 
rocks 1) Further, a plan can also be made 
of the disposition of the Jurassic rocks on the 
Palseozoio floor and the general arrangement they 
would present, if all the strata down to the base 
of the Wealden were removed (Fig 2) Fig 2 is 
based on that published by the Geological Surv^, 
but certam modifloations of the outcrops of the 
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division, the Orey Chalk and Chalk Marl of older 
writers, except in fissures, little or no water is found, 
in consequence of the increased amount of argil- 
laceous sediment m this part of the senes Thus, 
the lower part of the Ixiwer Chalk, which has 
generally b^n considered the most advantageous 
position m which to dnve the tunnel, is favoured 
by all recent expenence as the dnest and most 
homogeneous part of the Chalk for this purpose 
At the same time, the relative dryness of the 
Lower Chalk does not preclude the possibihty of 
meeting water m some quantity in that subdivision 
The Chalk, hke most other formations, has been 
subjected to pressure and foldmg, givmg rise to 



Fiq S — Sketob map ibowiiu the (Uipotltlon of Uie lunnlo rtrata on th« PaUeoiolo flooi In 
East Kent Borins »lt«» ohown Uiui Dv , eto 


formations have been made by me to moorporate 
later information All of tl^ formations are 
buned beneath a ^reat thickness of Cretaceous and 
Tertiary deposits, some of which are depic^ on 
Fig 3, and tne great anticline of the Weald bAs bwn 
shown to be a purely superficial structure super- 
imposed on an underlying syncline 

in Northern France- boring have also been made 
since the heading was driven at Sangatte near 
Blanc Nez Here the Cretaceous rooks are nearly 
identical with those of Kent, but the Wealden 
antiohne, which is prolonged into France, has been 
denuded down nearly to the oldest Jurassic strata 
These occupy the low lying tract known as the 
Boulonnais, and they are sur- 
rounded bv chalk hills In 
places, inside the nng of chalk, 

Falmozoic rocks are exposed at 
the surface, and this fact gave 
nse to the idea that a Channel 
tunnel might be excavated 
throughout in the older strata 
At Dover, however, the dis- 
covery of Coal Measures at the 
depth of 1158 ft below Ord 
nance Datum showed such a 
scheme to be impracticable, 
quite apart from other difii 
culties arising from the heavily 
watered Hastmgs Sands and In- 
ferior Oolite 

The most important forma 
tions to be considered m the 
making of this tunnel are the 
Gault and the Lower Chalk 
The Uthological similanty of 
these rock groups as exposed m 
the cliffs of Kent and m the 
bold headland of Blanc Nez is 
so close as to make it oertam 
that no important change m 
mmeral characters takes place 
in the beds immediately under- 
lying the floor of the Channel 
For example, the thickness of 
the Lower Chalk remains praoti 
oally constant in Kent it is 193 
ft , at Blapo Nez, 189 ft The 
work on the Channel Tunnel can thus be earned 
out with the advantage that identical strata are 
to be penetrated at each end 

The chief and, one might say, the only eugmeenng 
difficulty likely to be encountered m constructing 
a tunnel m the Chalk would arise from the presence 
of water, and regarding the question of the amount 
and distnbution of water m this formation many 
useful data have been obtained from the bortaigs, 
shifts, tuid other works made m Kent and m 
nortbOTn France during tlie past forty years The 
knowle^ may be summand os follows in the 
Upper C^lk tnere is a great amount of water, m 
the Middle Chalk and perhaps in the higher pairt 
of the Lower Chalk there is a smaller quantity, 
but in the remaining portion of this lowest bud- 
No 3103, VoL 123] 


faults and fissures These have a west north 
westerly trend in Kent, and a similar direction has 
been noted in France They allow the passwe of 
a considerable volume of water, even m the Lower 
Chalk Thus, for example, a stro^ rormg is given 
off from a fissure in the Lower Cnam at Lj^den 
Spout, west of Shakespeare Chff 
Obviously, therefore, much will depend on the 
relation of the tunnel to the trend of the fissures 
\\iiere the headings run parallel with the fissures 
little or no water need w expected This was 
clearly demonstrated by' the expenence gamed m 
dnving the headings at Dover and at Saimatte on 
the French side of the Channel At Dover a 
heading 7 Q in diameter was dnven for a distance 
of more than 2000 yards, m a direction approxi- 
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inately parallel to the lines of faults and fissures 
A small amount of sea water made its way mto the 
workangs, but a hand pump was found sufficient 
for dealing with the now , the water caused no 
mconvemence, and was easily kept out by a nng 
of tubing After an mterval of nearly thirty years 
the heading was reported to be dry in 1912 On 
the French side, however, the engineers expen 
enced muoh trouble in dealing with the water 
oomihg from a fault m the lower part of the shaft, 
and m a length of the heading dnven nearly at 
nght angles to the fissures a fair amount of water 
was also tapped 

The excavation of the lower part of the Lower 
Chalk 18 there- 
fore not likely 
to be entirely 
free from 
water troubles 
The difficulties, 
m fact, may 
be increased if 
the original 
plans for the 
drainage of the 
tunnel are car 
ned out It 
may be re 
membered that 
it was pro 
posed to drive 
a heading with 
an inclination 
of 1 m 80 
down hill from 
the shore at 
each Bide for 
a distance of 
two miles, and 
then to con 
tmue the ex- 
cavations with 
a nsmg gradi 
ent of about 
1 m 2000 to 
the centre of 
the Channel 
This would 
probably mean, 
that part of 
the tunnel 
situated imder 
the sea would 
he within the Middle Chalk, and would, there- 
fore, cross the fissures at a rather low angle m 
strata known to allow the passage of water m 
increased quantities This mffioulty might per- 
haps be overcome by driving the tunnel at 
ea^ end mto a lower geological formation, 
namely, the Qault Clay This is a pomt wortly 
of serious consideration by the engineers If 
this plan were followed, the highest point at the 
centre of the tunnel would probably lie within the 
dner Lower Chalk 
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lt IS probable that in earlier dlsoassions the 
Qault formation was given lees oonudefation In the 
belief that it was overlam by water-beanng Upper 
Greensand , in fact the majority of existi^ plans 
show a narrow stippled band between the Qault 
and the Lower Chalk to represent a supposed out- 
crop of Upper Greensand Now it has b^n clearly 
shown as a result of palteontologioal mvestigation 
that the clay beds IX to XIII of later classifica- 
tions of the Gault at Folkestone, and their equiva- 
lents at the south end of Blanc Nez, represent in 
aigillaceous facies the sandy beds of the Upper 
Greensand of the west of England Consequently, 
if the headings at Dover and Blanc Nez were to be 
driven m the 
Gault at about 
the horizon 
of Bed IX, 
the workings 
would lie m 
argillaceous 
beds, and the 
nek of meeting 
a considerable 
volume of 
water would 
m this way 
be greatly 
reduced 
As a final 
remark, it may 
be suggested 
that p r e- 
cautionary 
measures 
should be 
taken by the 
engineers 
against the 
possibility of 
meetmg dnft- 
uifilled valleys 
in the Chalk 
underneath 
the Straits 
of Dover The 
g eological 
chart show- 
ing the out 
crops of the 
subdivisions 
of the Cre 
taceous rooks 

on the floor of the Channel, which was made by 
MM Potier and A de Lapparent as a result 
of more than 7000 soundings, certainly does not 
reveal any trace of former valleys m this region, 
nor has any recent evidence of their existence been 
obtamed , but the fact that many such infilled 
valleys in the eastern counties of England have 
been shown to reach dept^ of more than 300 
feet below Ordnance Datum emphasises the need 
for caution, since such a valley would probably 
carry a considerable body of water 
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Work of the Medical Research Council ^ 


T he report of the Medical Reseuoh Ck>uaoil for 
the year 1927-28 again indicates the wide ran^ 
of the researches initiate or helped by the Council 
As m previous years, the work earned out has 
been aided by grants from vanous public bodies, m 
chiding Uie ^ntal Board of the United Kingdom, 
the Mmers’ Welfare Fund, the Empire Marketmg 
Board, the Bntish Empire Canoer Camj^gn, and 
the Distemper Research Council of the Fxeld news 
paper, as well as by private benefactions At the 
same time the economy and efficiency with which 
the available funds are expended are greatly m 
creased by the facilities of l£o umversity and other 
laboratones which are placed at the disposal of 
workers receiving salanes or grants in aid Of the 
Parhamentary grant of £148,000, 6 per cent only 
was absorbed by administrative expenses, £52,000 
was provided for the National Institute for Medical 
Research at Hampstead and the associated farm 
laboratories at Mill Hill, whilst £86,500, with £18,000 
from private and public benefactions, was absorbed 
by research grants in vanous university and other 
centres m Great Britain and by the investigations 
of the Industnal Fatigue Research Board 
Sir Archibald Garrod and Prof Dreyer retired by 
rotation, and them places were filled by Sm John H 
Parsons and Dr Robert Muir Sir Hugh Anderson 
died after the close of the year covered by the re 
port, and the vacancy was filled by the appomt 
ment of Prof Loathes Dr H H Dale has been 
appointed director-in chief of the National Insti 
tute for Medical Research 


Virus Diseases 

Work has been oontmued on the filter passmg 
viruses and their relation to cancer, and on the 
treatment of this disease Qye has continued his 
work on the fowl tumour, m part in association with 
J H Mueller of the Harva^ Cancer Commission, 
both m Great Britain and in the United States 
The original exponments indicated that the coll 
free filtrate by which the growth can be trans- 
mitted oontams a self propagatmg virus and a 
chemical jEaotor the virus could b« destroyed by 
chloroform or aonflavine inserum, whilst the chemi 
cal factor disappeared on keeping or warmmg the 
filtrate Unfortunately, more recent expenmente 
have failed to give consistent results, treatment of 
the filtrate either destro^ng both virus and chemi 
cal factor, or failing to destroy the former the m 
consistency is presumably caused by the difficulty 
of obtaining filtrates with umform properties The 
disappearance of potency m the filtrate on mouba 
tion 18 due to the presence of an oxidising ferment 
it can be checked by the addition <rf hydrooyamo 
acid, cystem, or reduced glutathione Gye has also 
found that the filter-passing organism of pleuro- 
imeumonia of cattle is destroyed by aonflavme 


Privjr Oonooll tot lf«dlc«l U mtreh. Rtport 

at the Medlcsl B«M«nh CondcU (or the year 1927-SS. (Lo^m 
HJL Ststioaety Offloe IMO ) 8» set. 


No 3103, Vox, 128] 


and that the antiseptic’s action is aided by the addi 
tion of serum, which has an inherent destructive 
action upon the virus 

During the past seven years the outlook for the 
radium treatment of cancer has been quite trans 
formed definite techmeal methods have now been 
worked out for almost every region of the body ex 
oept the stomach It is already possible to sav that 
early canoer of the neck of the womb can be re 
moved by a course of radium treatment as surely as 
by the knife, and of course with less suffering and 
Tvik Radium is also the best means of treatmg 
‘ inoperable ’ cancer of the month or tongue, and 
will probably soon replace excision for the early 
cases, since it removes the growth without mutila 
tion and with less scarring, and gives a good func 
tional result It seems probable that similar ad- 
vances will be made in the treatment of cancer m 
other regions of the body Advance in the use of 
radium will become more rapid as confidence in its 
efficacy m the treatment of early cases is gained, as 
the supply of radium is moreased and as the realisa- 
tion that every treatment centre must be a research 
centre abo and vice versa is generally accepted 
The report states that the time has now arrived 
when radium treatment must be put withm the 
reach of all w hose lives depend upon it , but this 
requues a greatly increased supply of radium and 
an mcrease in the number of skilled operators and 
beds available 

Work has been continued upon cell growth with 
the view of elucidatmg further the nature of tumours 
and the effects of vanous agents upon them J A 
Andrews found that growth \n vitro of both normal 
embryonic and mahgnant tissue is associated with 
an increase m the hydrogen ion concentration of the 
medium, and that both tissues in vitro are acid m 
relation to normal adult tissue It might be sug- 
gested tentatively that the mcidence of malignant 
disease depends upon the presence of an optimum 
hydrogen ion concentration comciding with an auto- 
lysate resulting from focal cell death, which acts 
as the growth promoting agent Helen Chambers, 
in mvesttgations on the effects of tumour products 
upon tumour growth, has shown that if the tumour 
18 excised three or four days after irradiation with 
a lethal dose of the X ray in vivo, the ammal has 
absorbed somethmg which confers protection, al- 
though the blood contains ijo immunising power fpr 
another ammal, and a cell free extract of the excised 
tumour cannot confer immumty It appears that 
the antigen producing immuiuty is anrarbed in 
mmute (quantities over a period of several days, 
so that its isolation in concentrated -solution is 
difficult 

J R Perdrau has studied that form of encephalp- 
myehtis which te occasionally, though very rarely, 
associated wnth yaoetnia, as in the ordmary vacema- 
tion agamst smallpox This type appears to be 
qmte distmot from enoephahtis Ipthargioa (sleepy 
sickness) aifflfrmn poliomyelitis (infantile paralysis), 
but IS identioah with that associated with o^rtam 
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acute lofeotions such as measles or smallpox, and 
with results, also rare, found after antirabio inooo 
lations by Pasteur’s method Hence the rare post 
vaoomal enoephahtis is not direotly due to the 
vaocuua virus 

The work on canine distemper, already referred 
to m these columns, by P P Laidlaw and G W 
Dunkin, has reached the stage of practical apphca- 
tion, and numbers of dogs have been mooiuated 
against the disease 73 animals from various packs 
of foxhounds and 300 dogs of other breeds have 
been moculated, but only one contracted the dis 
ease in a mild form, although most were exposed to 
mfection Of 170 unmooulated foxhound which 
caught the disease, 74 died 

The investigations on virus diseases have had 
another apphcation in quite a di£ferent direction 
Yellow fever is now known to be a virus disease 
Hmdle, adapting the methods devised by Laidlaw 
and his colleagues succeeded in protecting monkeys 
against the disease, and the method has already been 
used in stamping out a local epidemic m Brazil 
Such a result justifies fully the experimental in 
vestigations on canine distemper, quite apart from 
any practical benefits gamed for the dog 

Abtificul Light Therapy 

Some carefully controlled expenments on treat 
ment by artificial hght have been earned out by 
Dora Colebrook on school children No beneficial 
results were observed light had no influence on 
gam m weight, height or spints ’ and the mcidence 
of colds ’ was shghtly higher among those receiv- 
ing the treatment The report cntically reviews 
the results of hght therapy and concludes that its 
sole justifications are m the treatment of nckets 
and chrome infections such as tuberculosis and, by 
local apphcation m cases of corneal ulcer or lupus, 
and possibly varicose ulcers Irradiation of the skin 
produces vitamm D, from the ergosterol present, 
and mcreases the bactencidal power m shed blood , 
but this mcreased power has not been correlated 
with any permanent effects of value to the body, 
and in any case is quickly followed by a decrease, 
Mid the bactencidal power may actually fall below 
the normal level Moreover, exactly similar effects 
can be produced by other skm imtants such as a 
mustard plaster In the case of nckets, the ad 
ministration of vitamm D by mouth has exactly 
the same effect as irradiation of the skm by ultra 
violet hght , and smoe the vitamm can now be pro 
pared synthetically by irradiation of ergosterol and 
administered m highly concentrated solution, there 
appears no reason to use artificial light to supply 
what can be given m the food or as a medicament, 
especially as the method of oral administration is 
ve^ much cheaper and more generally available 

Sunlight therapy m surgicu tuberculosis is un 
dbubtedly very beneficial, but this treatment m- 
eludes exposure to the open air and also to the longer 
hght and heat rays of the sun, and cannot ^ strictly 
compared with a treatment mdoors from a souroe 
of ultra-violet rays It appears urgent that li gh t 
climes should carry out carefully controlled trials 
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of the effects of exposure in the treatment of vuious 
conditions 

The volume of work on the vitamins earned out 
durmg the past year will be separately reviewed 
later in these oolpmns 

Tubsbouijh Tbst 

The method of detecting tuberculosis m cattle 
has been improved The ‘ subcutaneous ’ tuber 
culm test has been found to be mconvement, often 
fallacious and always difficult to mterpret The 
double mtradermal ’ test is simple and convement, 
trustworthy and unambiguous, and has now been 

r erally adopted As a by product of this work, 
W Dunkm has devised a diagnostic agent for 
Johne’s disease of cattle, a slow wasting disease 
leading to emaciation, loss of milk , and finally death 
There is no known cure and no effective means of 
control except early detection and removal of m 
fected ammals The test can be made concur 
rently with the tuberculin test and has revealed the 
^at prevalence of the disease among stocks m 
Great Bntam its chief danger is m the dimmution 
of the milk supply which resiSta from infection By 
early diagnosis infected ammals can be removed and 
fattened for kilhng, and herds kept free from the 
disease The Council points out that, apart from 
its mdirect hygiemo value, this work will save to 
the agncultural community, m the future, more 
m a year than has been expended on all forms of 
medical research supported by the Council durmg 
all the years of its work from the beginning 

Epibemiology 

In mvestigations on experimental epidemiology 
earned out on a mouse population kept under con 
tmuous observation for eight years, W W C 
Topley and M Greenwood have lound that in each 
epidemic penod the expectation of life of the sur 
vivors has been more closely correlated with the 
length of previous exposure to risk than with the 
seventy of that risk as judged by the average death- 
rate This suggests that the active immunisation 
from non fatal infection is a more, important factor 
m mcreasmg the averaw resistance of survivors 
than the ehmmation, by death, of susceptible 
animals It has also bmn found that pasteurellosis, 
an infection primarily of the respiratory tract, and 
mouse typhoid, a typical mtestinal infection, show 
a definite difference m their epidemiologic^ be- 
haviours, which may be of great significance 
L Hill and bis colleagues have found that spray 
ing hypochlorite solution mto the air of a room or 
oirouiatmg the air through oiled baffleplate filters 
defimtely diminishes the number of microbes 
present the expenments provide justification for 
the use of ^rays m crowds pubhe rooms 
H Burt White has found, that there is a close cor 
relation between a positive Dick test and subse- 
quent pperperal sepsis m pregnant women The 
test is used to indicate susoeptibihty to scarlet fever, 
but also indicates susoeptioihty to the toxins at 
other strains of streptococci, including those from 
puerperal fever Anangements have been made 
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to cany out an extensive tnal of the results of 
rendering Dtok positive subjects immune to puer 
peral fever before labour 

Biological STAnnAnns 

In ooncludmg this review of some of the import 
ant subjects dealt with m this report, reference 
may be made to the work on biological standards, 
whuch has an mtemational importance The first 
Bntish standard tuberculm has been adopted as 
the mtemational standard by the Permanent In 
temational Standards Commission of the League 
of Nations Health Organisation its strength is 
eqmvalent to that of the standard originally created 
by Ehrhch The tdoption of an mtemational 
standard of dned scarlatina antitoxm necessitated 


the production of an equivalent British standard 
but the method of measuring the potency of an 
antitoxic serum by its neutralismg action on the 
toxm, as tested by the human skin reaction, cannot 
discnmmate between antitoxins differmg from each 
other by less than 100 per cent Recently, Hartley 
has succeeded in concentrating tho toxm so that its 
lethal dose for the rabbit can be accurately measured 
and an adequate number of lethal doses used m the 
neutralisation test A Bntish standard digitalis 
powder is in course of preparafaon and will be made 
to conform with tho mtemational standard already 
m existence An mtemational physical umt of 
X ray dosage has also been defined and adopted and 
agreement reached on the prmciples governing its 
standardisation the connexion between physical 
dosage and biological effect is still being studied 


Obituary 


Db T B Osborne 

T homas burr OSBORNE, who died on 
Jan 29, was the last of the small band of 
pioneers who laid the foundation stones of modem 
protem chemistry Bom m New Haven Connecti 
out, on Aug 6, 1850, of old New England stock, he 
naduated after the usual course in arts at Yale 
uillege m 1881 Turning his^attention to analyti 
cal chemistry, he took the de^ee of Ph D m 1885, 
and a year later jomed the staff of the Connecticut 
Agncultural Experiment Station m New Haven 
Prof Samuel W Johnson, director of the Station 
and professor of agricultural chemistry at Yale, 
suggested that Osborne should extend Ritthausen’s 
early work on vegetable protems, and m 1888 he 
started investigations which continued without 
mterruption until his retirement in 1928 
From 1890 until 1901 Osborne s chief interest 
was m the preparation of pure specimens of the 
seed proteins, and his initial investiration of the 
oat kernel, published in 1891, was the forerunner 
of a senes of papers m which the protems of 
thirty two different seeds were doscnbed These 
researches demonstrated that proteins could be 
regarded as defimte chemical mclividuals and that 
many substances formerly grouped together under 
such terms as ' legumin,’ conglutm,’ and vitellm ’ 
differed m chemical composition as well as in 
physical properties His conception of the pro 
tern molecule as a defimte chemical entity was 
strengthened by his work on the aoid binding power 
of edestm, published m 1899, and by later papers 
m which it was shown that protems m general 
could form salts with both acids and bases, and that 
they were capable of electrolytic dissociation 
Working as he did m close contact with agn 
culture, Osborne early realised the need of a 
chemical characterisation of proteins which would 
give some mdex of niltntive value, but charao 
tenstically deferred any such research until he was 
convmoed that he could first obtam protems m 
the highest state of punty Taking fuliadvahtage 
of the developments m analysis due to Kossel and 
Fischer, he commenced in 1906 a senes of prdtem 
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analyses which demonstrated that wide differences 
existed m the ammo acid composition of many 
proteins of economic importance These analyses 
were made with Osborne s usual extreme care, and 
were the basis of his future work on the nutntive 
value of the protems, begun m collaboration with 
Prof Lafayette B Mendel of Yale, m 1909, and 
oontmued with the generous support of the Camegio 
Institution of Washington until the time of his 
death 

The results of Osborne’s protein investigations 
were summarised in a monograph ‘ Tho Vegetable 
Protems, which was published in 1909, and ex 
tensively revised in 1924 His life was devoted 
almost entirely to his research, and, unlike most 
mvestigations, increasing years and fame brought 
no increase m administrative responsibihty, oon- 
soquently until the last his working hours were 
spent m the laboratory, and those who were 
pnvileged to work with him and gam his confidence 
found in him not only a gemal fnend and stimu 
latmg cntio, but also a man with an unsurpassed 
wealth of practical expenenoe in his own particular 
field of science 

Osborne was a member of the National Academy 
of Sciences, an honoraiw Sc D of Yale, and an 
honorary fellow of the Ixindon Chemical Society 
Last year the Amencan Association of Cereal 
Chemists instituted the periodic award of the 
Thomas Burr Osborne medal for distm^ished 
research m cereal chemistry, and he was nfmself 
the first recipient 

We regret to announce the followmg Heaths 

Dr Paul Dvorkovitz, a well known petroleum 
technologist, aged seventy two years 

His Hi^ness Sir Bhawam Singh Bahadur, K C S I , 
Maharaj Kane of Jhalawar, Who was well known m 
scientific oiicles m Great Britain and was a delegate 
from India at the two hundred and fiftieth anni 
versary of the Royal Society, on April 13, aged fifty 
four years 

Prof John. MaoCimn, emeritus professor of philo 
^Bophy m the University of Liverpool, on Man. 24, 
'agM eighty two years 
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News and Views. 


Pbov D’Aboy Thompson’s presidential address to 
the Classioal Association on Apnl 8 at Cardiff is a 
welcome reinforcement of the plea so often advanced 
in these pages for a closer alliance between the huniani 
ties and science It is the more welcome because it 
approaches the subject at an unaocustomed angle 
and in a fresh spirit of hopefulness and enjoyment 
Whereas we are always thinking, smd have often said, 
how necessary is some knowledge of history to the 
man Of science and some knowledge of science to the 
historian and man of letters, and how deplorable is 
the general lack. Prof Thompson boldly takes the 
cheerful line “ From time immemorial science and 
the humanities have gone hand m hand Aristotle 
wrote on jioetry and Plato loved astronomy And 
at the Renaissance all the scholars read Galen and 
Hippocrates ” It was the natural thing, and, though 
the vast extension and specialisation of knowledge 
now make it more difficult, it is still the most stimulat 
ing and pleasurable way to widen and deepen our 
intellectual associations It is, of course, all that, 
on the side of personal culture, and far more on the 
side of civilised life and social continuity Nothing 
18 more important for the future, if mankind is to 
rise above the jileasures, the problems, and the whirl 
of the present, than to go back and find the roots of our 
thought, the first impressions of the wonder and order 
of the world, in the works of the earliest thinkers who 
have expressed them for us Socially and philo 
sophioally, this sense of filiation and indebtedness is 
even more valuable them the idea of solidarity with 
those now living which is now constantly dinned into 
our ears by the multitude of international eissooiations, 
from the l.eague of Nations downwards 

In spite of his cheerful tone, one must sorrowfully 
admit that Prof D’Aroy Thompson is one of a very 
small band of persons now alive qualified to act as 
liaison officers between the two camps of science and 
humanity Scholar and naturalist, he has wntten 
a glossary to the ‘ Birds ’ of Aristophanes, of which 
he spoke at Cardiff with such well merited enthusiasm 
Prof Arthur Platt was another, approaching the 
matter with the outlook of the Greek scholar The 
essay which occurs to us as most in sympathy with 
Prof D’Arcy Thompson’s address, euid worth reading 
after it, is Platt’s chapter on “ Aspects of Biological 
and Geological Knowledge in Antiquity ” in “ Science 
and Civilization,” the sixth volume in the Unity 
Senes Unfortunately, it was npt reprinted in 
Putt’s posthumous Nine Kssays but it is dehghtful 
m style and fits m admirably to the sketch which 
Prof D'Arcy Tliompson gave last Week Some day 
perhaps the Classical Association will form a sub 
section for the study of classical scimce. 

Kvbby year marks a further advance in the steady 
progress of civil and mihtary aviation In great 
measure this is due to the fact that, almost alone in 
the field of apphed sotenoe, research and praotioe in 
this case oan run hand In hand Wlule the expendi 
ture on air armaments, however, has been bounding 
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up in other parts of the world, the net expenditure of 
Great Bntam for the fourth year m succession, accord 
mg to the Air Minister in introducing his estimates 
for 1929, shows a decrease , this m spite of the ease 
with which It has been demonstrated how vulnerable 
England is to attack from the air At the end of the 
year the strength of the Air Force will have been 
raised from 7S to 82 squadrons, a figure considerably 
below that of several other great [lowers On the 
civil side, this year will mark a notable stage m the 
development of impenal air commimioations A 
regular air service to India has already begun, the 
first outward journey bemg completed withm 160 
minutes of the scheduled time, and the return journey 
almost exactly on time It is mtended to run a weekly 
service, doing the journey m from six to seven days 
Meanwhile steps have already been taken for the 
inauguration of the other great tnmk line service — 
London to the Cape For some years past, umts of 
the British and South African Air Forces have been 
making service flights over the routes and collecting 
data, while particularly during the laet twelve months 
much pioneer work has been done by Sir Alan Cob 
ham. Lady Heath, Lady Bailey, and Captiun and Mrs 
Bentley The result has been to provide experience 
and information without which the regular flight of 
6245 miles from north to south would be quite im 
practicable Every colony and dominion in South 
Africa IS certain to derive great benefit from this 
venture North and South Rhodesia, for example, 
at present three weeks from London, will come within 
ten days’ journey, and the Umon Parliament at Cape 
Town will be within twelve days of Westminster 
The ultimate success of the scheme depends on the 
financial aid forthooming from the other Govern 
meats concerned 

This year’s air estimates for Great Britain provide 
for a number of developments of a teohmoal nature 
Two aircraft are to be specially constructed to test 
the relative merits of monoplane and biplane, par 
ticularly for oml aviation The all metal plane, 
which has been the subject of intensive study for some 
time, 18 now coming mto its own Four years ago 
the Air Ministry was ordermg one metal machine for 
every nineteen of wood construction To day the 
orders are seven metal machines for one wood, so 
swift and complete has been the revolution m the 
methods of construction dunng the past four years 
In introducing his estimates. Sir Samuel Hoare paid a 
tribute to the brilliant work of the experimental pilots 
at Farnborough and Martlesham and the special 
efforts of the Aeronautical Research Committee 
Not the least sigmficant of his announcements was 
hiB statement of a proposed grant to the recently 
formed National Flying Services Company, a step, it is 
hoped, that will stimulate the air sense of the nation 
This grant is dependent on the provision, directly or 
indirectly, of one hundred new aerodromes and landmg 
grounds There oan be no doubt that the next few 
years will witness an enormous speed up of civil mid 
commercial flying in Great Bntam 
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At the meeting o( the Boyal Meteorological Society 
on April 17, Dr J Qlaeapoole gave some details of 
the scanty rainfall of the first three months of the 
year The total precipitation over the British Isles 
during these months was only half as much as usual 
and less than that of any similar pieriod in the last 
sixty years of comparable data, the nearest approach 
being that of 1891, with 60 per cent of the average 
amount The drought of 1929 was most mtenso in 
Great Britain in four well marked areas, each of which 
received less than one third of the average These 
areas included a narrow strip across the Thames 
Valley from Gloucester to Margate, Central Wales, 
the English Lake District, and much of the northern 
half of Scotland The fall at stations in these regions 
was as follows 


London (Camden Square) 
Borrowdale (Seathwaite) 
Rhayader (Tynr^ydd) 
Alness (Ardroas Castle) 


RslDfidl Pet Cent of 
(in ) Averase 


29 

27 

26 

22 


At Ardross Castle the period included both the 
dnest January and the dnest Mai oh of the last sixty 
years, and the total rainfall was less than that of 
any other three consecutive months The totaj for 
January to March at Gloucester was only 1 27 in , 
and at Shoeburyness only 1 18 m Less than 2 in 
was lecorded at stations in the Midlands, near 
Oxford and I ondon, and in the neighbourhooil of the 
Moray Firth There was less than 3 in dunng the 
three months over nearly half the total area of Fngland 
and Wales including central and south eastern dis 
tricts One of the mam featuies of the weather was 
the marked weakening of the south west winds and 
consequent deficiency of rainfall in the mountainous 
regions Farts of the English Lake District and the 
Western Highlands of Scotlemd received 28 m less 
than usual during this period 

Holborn recently acquired an unenviable notoriety 
in being, on Dec 20 and 21 lost, the scene of a senes 
of street explosions and fires which took place on a 
line beginning at the junction of Kingsway and High 
Holbom, 'and proceeding westwards along High 
Holbom, Bi^ad Street, and High Street to St Giles’s 
Circus With commendable promptitude the Home 
Secretary on Deo 21 appointed a Commission con 
Sisting of Mr R Q Hetherington, Lieut Col R A 
Thomas, and Mr E H Tabor, with Mr A S Hutch 
inson as secretary, to inquire into the circumstances 
of the explosions and Ares , the Commission, which 
commenced its mveetigations on the following day, 
has now issued its Report (H M Stationery Office, 
Cmd 3306, Is 6d net) It is concluded that the 
explosion occurred in the Post Ofifloe tube (an old 
pneumatic parcels tube now otherwise employed) , 
that it was due to a mixture of coal gas and air , that 
the gas probably resulted from gradual accumulation, 
together with an escape sufficient to morease the con 
oentration to the explosion limit , and that thecas 
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became ignited in s manhole through some action 
(probably the use of a petrol lighter) by a workman 

In its investigations concerning the nature of the 
explosive agent, the Commission examined three 
theories that the gas was coal gas, petrol vapour, or 
gas arising from anaerobic fermentation The petrol 
vapour theory was rejected after elucidation of the 
facts that no odour of jietrol was perceptible and 
that there was no black smoke or luminous flame 
The theory that the explosion was due to the presence 
of fermentation gas was caiefully studied Evidence 
regarding the odour was conflicting , none of the 
samples of gases collected from the ground after the 
explosion, however, contained methane and carbon 
dioxide as the chief constituents, whilst all containe<l 
oxygen m quantities which negatived the jxissibility 
of anaerobic conditions Moreover examination of 
the subsoil demonstrated that the conditions were 
aerobic, and the production of anaerobic gas on the 
requisite scale would have involved sewage deoom 
position m unacceptably laige quantities Alone, 
the coal gas theory was consistent with all the facts 
Recommendations concerning ventilation and gas 
leaksige are made, it being suggested that underground 
cavities, including manholes, should be either con 
tinuously ventilated or hlled m, that the use of a 
continuous gas detector would be desirable, and that 
the gas company concerned should stiengthen its 
organisation for the detection of leakage 

Dr A D LmxB, president this year of the Society 
of Chemical Industry, who intends to sail for England 
on June 16 in order to preside over the annual general 
meeting at Manchester on July 9, has sent a personal 
message to American and Ckinadian members of the 
Society expressing the hope that many will take 
advantage of the opportunity of consolidating the 
friendships so happily begun at the meetings of lost 
year and establishing new ones under peculiarly 
favourable auspices The Raymond and Whitcomb 
Co , which IB dealing with transport arrangements, 
points out that June 28 and 29, the last sailing dates 
which will assure members reaching Manchester in 
time foi the opening meetings, are the heaviest of 
the entire season, so that early notification of probable 
requirements is necessary The programme m con 
nexion with the annual general meeting commences 
on Monday, July 8, and continues until Saturday, 
^uly 13 , it includes addresses by the president, by 
Prof Pear, and by 8u Richanl Threlfall, visits to 
woika, excursions, the annual dinner, and a number 
of social gathenngs Amencan chemists and chemical 
engineers who may fmd it jxissiWe to visit Great 
Britain in connexion with these meetings "hnay be 
assured of a cordial welcome from their British 
collogues, bv whom the occasion is being anticipated 
with much pleasure 

In opening a discussion at the Society for the 
Study of Inebnety on alcohol m therapeutics on 
Apnl 9, Dr J D Rftlleston said that from the earliest 
tunes the subjeqt has given nse to acrimonious dm 
pussions in the nj^ical profession On the introduction 
ef distilled liquors into medicine m the thirteenth 
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oentury. the new remedy was regarded as a panacea 
and as an elixir of life, ae was shown by the terms 
aqua vtUe and eau de vte, though the daBfgnation of 
sou d€ mort, used by Voltaire several oenkvines later, 
appeared more appLoable The remari«sUe decline 
in the therapeutic use of alcohol within the last thirty 
years is best illustrated by the fall in the alcohol bill 
in various hospitals, but is also shown by the practice 
of individual physicians and the small place which 
alcohol now occupies in modem text books of medicine 
compared with those of forty years ago, when the 
wnters, still imbued with the medieval doctrine, 
extolled the therapeutic value of dififerent alcoholic 
beverages in a great variety of diseases At the 
present time in the United States only a minority of 
practitioners have applied for a licence in those States 
in which the right to prescribe alcohol is granted 
The conditions in which alcohol is still chiefly em 
ployed are pneumonia, enteric fever, diphtheria, and 
other acute infections, diabetes, heait disease, tuber 
oulosis, inoperable cancer, and senility, but it does not 
appear to be indispensable m any of them In con 
elusion, Di Ptolleston maintained that the factors 
chiefly responsible for the undeserved esteem which 
alcohol still enjoys as a therapeutic agent are tradition, 
rather than scientific evidence, extra medical influences, 
and personal considerations 

All cities in the world with populations of more 
than half a miUion are being fac^ with the problem 
of transporting large numbers of workers daily from 
one section of the city to another For London, 
Captam Swinton and Col M 0 Gorman are advo 
eating a raised rmg road 1*1 miles in circumference 
which would pass near the eleven railway temum 
and Earl s Court According to an article in the 
We»(tng?iouse JrUernattonal for May, considerable relief 
for congested traffic can be obtained by using modem 
electno oars operating in subways or on overhead 
tracks Some of the new i-ars are more than 42 feet 
long and weigh 16 tons No other vehicle can haul 
so many people with equal safety at such a low fare 
In America, in one city alone the inauguration of a 
new electric rapid transit system is calculated to save 
one hundred thousand passengers one hour daily 
Cars are now made to accommodate 104 passengers 
comfortably, fifty horse power motors being used 
Trackless trolley buses are also successfully operated 
in many cities m the Umted States They are of the 
SIX wheeled type, weiglung about 8 tons, using fifty 
horse power motors and taking their power from an 
overhead 600 volt trolley wire A large number of 
petrol buses are now being supphed with electric 
equipment which usually consists of a generator and 
one or two motors It is claimed that these petrol 
electric vehicles have many advantages over those 
operated purely mechamoally They accelerate much 
more smoothly, and owing to the absence of gears 
there is very httle noise These improvements are 
the result of long continued experimental researches 

Th* Manson Medal of the Royal Society of Tropical 
Medicine and Hygiene, awarded triennially, m to be 
presented this year to Sir Ronald Ross It was 
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founded m memory of Sir Patntsk Manson in 1922, 
and has been awarded to Sir David Bruoe and Senator 
Ettore Marohiafava Qualifications for the medal 
are contributions of outstanding ment to knowledge 
of tropical medicine and hygiene The Chalmers 
Medal, which was founded in 1921 by Mrs Chalmers 
m memory of her husband. Dr Albert J Chalmers, 
18 awarded every second year to the younger workers 
in the field of tropical medicme and hygiene, who 
must be under forty five years of age on June 1 of the 
year of award It is to be presented this year to 
Major J A Sinton , previous awards have been to 
Prof E Roubaud, Prof Warrington Yorke, and Dr 
H Lyndhuist Duke Though the Manson Medal wm 
founded m memory of Sir Patrick Manson, the Society 
IS endeavouring to found a more substantial memorial 
m the shape of a permanent home for the Society 
To this end the ‘Manson House Fund was started, 
and already donations have brought m £4373, while 
£3000 have been promised on loan without interest 
It 18 hoped that a sufficient sum will now soon be 
raised to enable the Society to purchase suitable 
premises which will form the headquarters of the 
Society and will bo named after Sir Patnek Manson, 
the first president of the Society 

Ihb tenth annual raeetmgs of the American Qeo 
physical Union and of its sections wiU be held in the 
National Academy and Research Council Building, 
Washington, D C , on April 26 and 26 Following 
the business meeting of the general assembly of the 
Union on the afternoon of Apnl 26, the Union will 
hear the five following general interest jMipers, all 
relating to current or recent work, presented by the 
Section of Oceanography The expedition of the 
submarine S21 to the Caribbean Sea and Gulf of 
Mexico by C 8 Freeman , oceanography and the 
fisheries by Henry B Bigelow , the international 
loe patrol, with sjieoial reference to its economic 
aspects by Edward H Smith , the co operative 
survey of the Great Lakes, by Charles J Fish , the 
work of the Carnegie to date, by W J Peters The 
SIX sections, dealing respectively with geodesy seis- 
mology meteorology, terrestrial magnetism and 
electricity oceanography, and volcanology, will hold 
short business meetings to be followed immediately 
by progress reports and scientific papers The sciontifio 
sessions will be open to persons interested in geophysics, 
whether members of the Union or not These annual 
meetings are increasingly interesting each year, not 
only b^ause of the stimulus afforded the study of 
problems concerned with geophysics, but also by 
reason of the co operation of the corresponding 
geophysical organisations of Canada and Mexico, 
which 18 making for imtiation and co ordination of 
geophveical researches depending upon international 
and national co operation 

In the course of his presidential address to the 
Institution of Professional Civil Servants at the annual 
general meetmg on April 12, Sir Riobard Redinayne 
dealt with the position of the technical expert in the 
civil service He referred to the claim wiwfii the 
Institution IS putting forward on behalf of soientido 
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aaembers of the Civil Service, of wh<nn, thuika to the 
understanding it haa recently reached with the Assooia 
tion of Scientiflo Workers, it is fully representative 
The claim is not just a demand for ‘ more money ’ , 
it u baaed upon the thesis that a modem StMe must 
accord to the scientific worker a status and a sphere 
of influence as high and as extensive as are enjoyed 
by those whose duty it is to take what is usually imown 
M ‘ the decision ’ The case of the scientific worker is, 
however, only one aspect of a much larger problem, 
namely, the status of the technical expert in publio 
administration The Institution is of opinion that 
the watertight division between ‘ admmistrators 
and technical advisers ’ is leading to ineffioienoy and 
waste owing to the absolute power placed in the hands 
of the administrator to determine matters of policy 
in regard to which technical considerations may hie 
paramount At the present time the organisation 
of the Civil Service is on the basis of the needs of 
departments of State some two generations ago The 
reorganisation of the Service in the hght of scientific 
progress is of such vital public unpoitance that it 
calls for an inquiry by a public body The Institution, 
the chief aim of which is increased efficiency of the 
public service, will not rest content until such an 
inquiry has been made 

biB Hubeet Wilkins intends to return to the 
Antarctic in September to contmue his explorations 
by aeroplane He has given an acoount of his plans 
in the Times From Deception Island, where his 
Lockheed machines are now stored for the winter, he 
and Lieut Eielson will fly south to Hearst Land along 
the western coast of Graham Land On this long 
flight no landmg place is assured, for the coasts are 
rugged and the sea will be open, but strewn with 
ice Sir Hubert suggests that tabular icebergs might 
afford emergency landing places On the other hand, 
they may not be available On Hearst Land s depot 
will be made, and there the aviators will await reports 
of favourable weather conditions from the whalers and 
Commander Byrd m the Boss Sea before startmg on 
the flight of 2000 miles to King Edward Land along 
the unknown coast Lne of Antarotioa This must be 
a risky flight, for conditions are entirely problematical, 
but it should be possible to cover the distance between 
suooessi ve bliEsards Sir Hubert hopes to locate a suit 
able ute for a meteorologioal station, and m any event 
he will, if successful, suld a considerable stretoh to the 
coast line of Antarctica 

Mb a M Daniel, director of the National Gcdlery , 
Dr Cy nl Norwood, headmaster of Harrow School , and 
Mr W J Tapper, president of the Royal Institute of 
British ArohiteoUi, have been elected members of the 
Athenssum under the provisions of Rule II of the 
Club, which empowers the annual election by the Com 
mittee of a certain number of persons of distmguished 
emmenoe in science, bterature, the arts, or for pubho 
service 

Wb are informed that, as a result of a recent meet 
ing, a body has been constituted under the title of the 
"XJltra Violet and Allied Trades Assooiatioij,” con 
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sisting of a number of the leading firms engaged m 
the design, manufacture, and marketing of ultra 
violet, physio therapy, and other electro medical 
apparatus m Great Britam The Secretary of the 
Association is Mr C Rodgers, and the offices are at 
Kem House, 36 Kingsway, London, W 0 2 

The Swedish Government has placed, an order with 
the Marooni Company for the supply of a 60 kilowatt 
aenal energy transmitter for installation at Stock 
holm The fact that this contract was obtained by 
the Maroom Company in the face of keen competition 
IS a tribute to the excellent design and performance 
of Biitish broadcastmg transmitters already installed 
in more than twenty countnes outside Great Britain 
The new Swechsh broadcasting station will be effective 
ovei a very large area It will be operated on the 
low power modulation system with deep and dis 
tortionlees modulation, and will be worked duett 
off a three phase publio electric power supply 

Mr H V Oabnkb and Capt E H Gregory will 
again be available to demonstrate the Rothamsted 
and Woburn Experimental Plots during the summer to 
farmers and other bodies interested m agnoultuie or 
market gardening At Rothamsted the soil is heavy 
The experiments deal with the manuring of arable 
crops, grazing land, and hay land with crop diseases 
and pests, and with new methods of laying down of 
land to grass At Wobum the soil is light The 
experiments there are concerned more particularly 
with the manuring of potatoes, sugar beet, wheat, 
malting barley, and the use of green manures Com* 
mumcations should be addressed to the Secretary, 
Rothamsted Experunental Station Harpenden 

A OATALOOtiE (No 167) of second hand books of 
science, ranging over most branches, has just been 
published by Messrs Dulau and Co , Ltd , 32 Old Bond 
Street, W 1 It can be obtained free upon apphcation 
There are upwards of 1400 items listed and the pncee 
asked appear very reasonable 

Applications are invited for the following appoint 
ments, on or before the dates mentioned — A general 
engmeermg master at the Acton Junior Tochmoal 
School — J E Smart, Mumcipal Offices, Acton, W 3 
(April 27) An inspector under the Ministry of Agri 
culture and Pishenes for the purposes of the Diseases 
of Animals Act, 1804-1926 — The Seoretary, Ministry 
of Agriculture and Fisheries, 10 Whitehall Place, 
8 W 1 (April 29) A second assistant m the County 
Analyst s Laboratory, Derby — The County Analyst, 
County Offices, St Mary’s Gate, Derby (ApnlTB) Two 
assistants on the higher technical staff of the Victona 
emd Albert Museum — The Director and Secretary, 
Viotona and Albert Museum, South Kensmgton, 
8 W 7 (May 4) A lecturer in civil engmeermg and 
budding trades work m the engmeermg department 
of the Portsmouth Municipal College — The ^retary, 
Mumcipal College, Portsmouth (May 4) A lecturer 
m eeonomioa at the City of Bimungham Commercial 
College, with special qualifications m transport sub 
jects — ^The Prmoipal, City of Birmingham Commercial 
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College, Suffolk Street, Bimungham (May 4) A 
workshop instructor in carpentry and joinery at the 
Birmingham Ontral Technical (College— The fVmoipal, 
The Central Technical College, Suffolk Street, Binning 
ham (May 6) A technical officer for the Air Ministry 
Technical Development Staff, primanly for work at 
the Royal Air Force Rase, Oosport, in connexion 
with the development of torpedoes for aircraft use— 
The Secretary, Air Ministry (8 2) (quoting B 336) 
(May 11) A research assistant m the department of 
coal gas and fuel mduetnee of the University of 
Leeds,- for work in connexion with the Joint Research 
Committee of the Institution of Gas Engineers eind the 
University — The Registrar, The University, Leeds 
(May 12) A post m the zoological department of 
the Umversity of Manchester — The Registrar, The 
Umversity, Manchester (May 14) A professor of 
physiology in the University of Bristol — The Secretary, 
The Umversity, Bristol (May 16) An assistant 


lecturer m physiology m the phynologioal depart* 
raent of the Umversity of Birmingham — The Seore- 
tauy. The Umversity, Bimungham (May 31) Proba* 
tioners for the Indian Forest Service — ^The Secretary, 
Services and General Department, India Office, 8 W 1 
(July 1) An assistant m the mechanical engmeenng 
seotion of the Engineering Department of the Halifax 
Mumoipal Teohmcal College — ^The Pnnoipal, Municipal 
Teohmoal College, Halifax A medical woman with 
experience m teaching anatomy, to act for the pro 
fesBor at the Lady Hardinge Medical College, New 
Delhi— The College Pnnoipal, Lady Hardinge Medical 
College, New Delhi, India A laboratory steward in 
the physios department of the Mihtary College of 
Science, Woolwich A qualified technical chemist at 
the Stores Inspeotion Department of the Office of the 
Crown Agents for the Colomes — The Crown Agents 
for the Colonies, 4 Millbank, S W (quoting 0/8eo 
Office ft!) 


Our Astronomical Column 


The Raniua of Space — The following cablegram 
(which has been somewhat expanded from its very 
concise telegraphic wording) was received from Dr 
Ludwik Silberstem on April 10 “ A star formula 

which 18 developed in the course of my monograph 
‘ The Size of the Umverse,’ now m course of publioa 
tion at the Oxford University Press, when applied to 
36 stars of typo 0 yields for the radius of space the 
value 3 2 X 101^ astronomic^ units , when applied to 
29 Oepheids, 3 0 x 10“, and when applied to the 246 
more distant stars of Young and Harper’s list, 
8 4 X 10*‘ units The latter computation was oom- 
pletefl on April 7 , its agreement with the two former 
ones deflmtely establishes that space is finite, and that 
Its radius is thirty tnllion miles (in the British use of 
the term), or about five million light years ” 

The Einstein theoiy has familiarised us with the 
idea of space being limited and re entrant into itself , 
the surprising point in the above oommunioation is 
the much smaller value that is assigned to the radius 
than has been found by other methods It is, indeed, 
only a small fraction of the estimates of the distances 
of the fainter spiral nebulse that have been assimed 
m recent years oy Profs Hubble and Shaploy , these 
go up to 140 milbon light years The acceptance of 
Dr Silberstem’s value would mean a drastic revision 
of the whole method of determining distances by the 
penods and apparent magnitudes of Cepheid variables, 
assuming its truth for the moment, we note that the 
two spirals, the distance of which Hubble found to be 
about a million bght>yeara (the Andromeda nebula 
and Messier 33), should also be visible m the opposite 
direction, since their distance by that route would be 
only mne times as great as by the shorter route , it 
so happens that there are oonspicuous nebulas very 
near the opposite points — h 3433 and Messier 83 
respectively , their positions for 1800 are respectively 
R A 120 44« 37*. S Decl 40° 18 7', and IS® 29"< 9», 
S 29° 9 0' The appearance of Dr Silberstein’s 
monograph will be awaited with interest, but m the 
meantime his announcement will necessanly be 
received with some reserve 

The SPBOTROHEUOsoorB — Prof Q E Hale, the 
inventor of the speotrohehosoope, contributes an 
article upon it to the ScietUifio Amertcan for April , 
he shows that it is not a mere toy, designed to enable 
the eye to discern features that could be equally well 
studied by photograph} , m fact, in several respects 
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it gives the observer powers of study much greater 
than those afforded by the photograpluo plate This 
only records the aspect at a single instant, whereas the 
obrorvor with the spectrohehoscope can quickly de 
teot the most active regions of the disc, ana follow the 
changes continuously Prof Hale says “ I have 
frequently seen the swift flow towards sunspots of 
masses of hydrogen larger than the earth, adequately 
recorded with the speotroheliograph only once m 
twenty years ” 

Prof Hole goes on to describe a further improve 
ment, the ' line shifter ’ , this is an adjustable plate 
of plane glass behind the second slit, which permits 
the observer to set different parts of the width of the 
line on the sht m quick succession , this gives informa 
tion about the rMial motions in different reg^ions of 
the formation One side of an arch may be seen to 
be rising, while the other is falhng Prof Hale has 
prepared instructions whereby a handy person can 
construct a spectrohehoscope at a cost “ comparable 
with that of a fine radio set ” 

Greenwich Observations of the Sun and 
Planets — ^The Astronomer Royal and Mr R T 
Cullen contribute a paper on this subject to the 
January number of the Monthly Notices of the Royal 
Astronomical Society The study of the solar observa 
tions 18 earned back to those of Bradley, beginmng 
about 1760 It was found that early observations 
of the sun m nght ascension were subject to large 
errors , those m decimation appeared to be more 
satisfactory Acoordmgly, the error m longitude has 
now been deduced from the observations of declina 
tion made near each equinox , this is a similar process 
to the well known method of Flamsteed for deter 
muung the equinox The ‘ secular acceleration ’ of 
the sun 18 clearly shown by the residuals The oo 
efficient of T* is deduced as + 0 78", which is com 
parable with that found by Dr Fothermgham The 
solar residuals show oscillations which accord fairly 
well m penod and phase with those of the moon, but 
are about one tenth of the amphtude 

As regards the outer planets, the residuals of Saturn 
changed abruptly from + to - at the date of the 
introduction of the moving wire, 1916 Those of 
Neptune have been ohangmg fairly uniformly from 
zero early in the century to - 3* in 1928 Its latitude 
also shows progressive change, but not quite so 
regulu 
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Reaearch Items 


A Pbhonanoy CtrsTOM in West Ateica — Dr J 
Maes deeonbes m Man for March a recent ao^sition 
of the Mus4e du Congo Beige from the Mtanga 
which 18 connected with a ohiTd birth custom distri 
buted through a wide area in West Africa The 
obieot 18 a clay flgunne of a seated female figure 
holding on her 1^ a disproportionately Isu^ bowl 
The styhsation of the hair mdicates that the figure 
represents a woman of the Bena Kanioka It is the 
fiiit record of this custom among these people, though 
figures of this type are common among tne Baluba 
Tliese figures arc made by men during the pregnancy 
of their wives When the time of delivery approaches, 
and the woman is no longer able to work in the fields, 
the figure is placed at the door of the hut and all 
passers by place alms in the bowl These gifts are 
shared among the woman’s fnends when they return 
at night m return for the produce of their fields 
which they give the expectant mother, and for labour 
which they have expended on her garden This 
custom IS found among the Yoruba, and clay figures 
made by the peoples of the Gulf of Guinea eithibit 
exactly the same characters as these from the south 
of the Belgian Congo 

Thk Tasmanian Skull — Prof Wood Jones (Jour 
AruU , vol 63, pt 2, pp 224 232) in a recent paper 
gives a group of four graphic reproductions of the 
average or composite dtull of the Tasmanian, the 
first of a series of racial types with which he proposes 
to ileal m turn The reproductions include the norraee 
lateralis, facialis, occipitahs, and verticalis, and are 
based on ninety skulls The author finds that the 
whole cranium presents a rounded and well filled 
contour which is considerably m advance of that 
shown m figures usually given in works on physical 
anthropology The temporal foss® are well filled and 
the vault of the skull evenly rounded in facial view 
The forehead is not markedly narrow nor is the vault 
of the craiuum low or long The cranial capacity, 
using Lee's formula, averages 13S3 o o , or, using the 
formula of Broca and Manouvner, 1424 co This is 
high compared with the previous estimates of 1220 
1230 c c The author concludes that the commonly 
accepted low average cramal oapacity m this race, like 
the reputedly humanly low clcuss features of the 
cranium, has been wrongly emphasised, with the 
result that the Tasmanian has been ascribed a lower 
place in the human scale than the examination of his 
cranium warrants 

Spawning Migbation of Salmon — A report just 
received from Russia ( ‘ Physioo chemical character 
istic of breeding migration fast of Keta Salmon,” ^ 
Prof B P Pentegofl, U N Mentoff, and E F 
Kumaeff BuUettn of the Pactfic ScierUifio Fishenea 
Eeeearch SUUum, vol 2, part 1 Vladivostok, 1928) 
contains an interesting study of the breeding nugra 
tion fast of the Keta salmon It is stated that the 
total distance traversed by the Amur River autumn 
salmon during the spawnmg mimation is about 1200 
kilometres in the nver alone 'The information upon 
the sea portion of the migration is meagre, but on 
the basis of a single marked fish liberate from the 
Island of Unda and later recaptured in the River 
Pankara, Kamchatka, the authors conclude that the 
sea migration is similar to the nver migration, that 
is to say, in a oOntranatant direction and towards 
increased temperature During this portion of its 
migration the fish travelled at a rate of 70 kilometres 
per day for 344 days, without food Perhaps yie 
mom value of the paper lies in the detailed physical 
No 3103 , Vol 123 ] 


and chemical studies of the fish at all stages of the 
journey up nver, dunng which the speed of the fish 
is said to be on the average 116 kilometres per day, 
and to be in inverse ratio to the speed of the current 
A total of 172 fishes (equal numbers males and females) 
were subjected to minute analysis From the sea to 
the time of death after spawning, the males lost 77 21 
per cent of their reseives of energy, and females 78 76 
per cent At first the proportion of energy expendi 
tuie from the destruction of fat to that from the de 
struction of protein increases, but this relation is later 
reversed It is oalculateil that the average doily ex 
penditure of energy in their passage up the river is 
26,810 small oalonee for males, and tor females, 28,390 
small calories, for each kilogram of live weight 
Among the more important chemical chan^ m the 
muscidar tissue are the following Srom the sea to 
the time of death at the spawning ground, the loss 
of fat was 98 72 and 97 27 per cent m males and 
females respectively , of proteins, 67 29 and 67 68 
per cent , of ash, 47 03 and 47 07 per cent , and of 
water, 16 18 and 20 74 per cent respectively 

Bbydzoa and Aloac of Mutsu Bay — Dr Yaiohiro 
Okada reports on the cyclostomatous Bryozoa and 
Mr Yukio Yamada on the manne Algw of Mutsu Bay 
( ‘ Oyolostomatous Bryozoa of Mutsu Bay ” and 
“Manne Alg® of Mutsu Bay and Adjacent Waters, 
II,” Report of the Biological Survey of Mutsu Bay, 8 
and 9 Science Reportt of the TShoku Imperial Um 
ver$ity, 4th Series (Biology) Sendai, Japan, vol 3, No 
4, laso 1,1928) Both papers are contnbutions from 
the Marine Biological Station, Asamiishi, Aomon 
Ken The Bryozoa in their zoogeographical dis 
tnbution combine the charactenstics of the Pacific 
boreal sub region and the Indo Pacific coastal region 
In continuing his work on the manne alg», Mr 
Yamada has hunself made extensive collections, 
adding very appreciably to the knowledge of the 
flora of the distnct Not only does he record and 
deecnbe many rare forms, but, what is really more 
imjxirtant, he also shows ^at many species are com, 
mon which were not before known to live there at 
all Some of his most interesting finds belong to the 
Elachistace®, growii^ in pools on fronds of Sargaasum 
and Phyllospadix I^ty species of alg® are recorded 
in the present report, making 86 in all, 6 of which 
are new 

Non PBOiarEBATiNG Bacteria — In two papers 
(J Hygiene, 28, pp 139 46 , 1928 , and Ann de la 
Braaterte et de la DiattUalwn, Deo 10, 1928), Dr 
J H Quastel sums up the interesting results which 
ho and his colleagues have obtained at the Bio 
oheimoal Laboratory, Cambridge, by the study of 
non proliferating, or, as th^ were at first less happily 
termed, resting DBctena Tbe oigamsms are usra m 
the form of a suspension under such conditions that 
prcuitically no growth occurs during the observations, 
and the chemical changes can thus be studied without 
complication The properties of such organisms have 
been intensively investigated in the ease of B coft, 
which has the power of activating a very large number 
of substances, that is, rendering them capable of 
performing chenuoal reactions, such as reducing 
methjlene blue, which they cannot perform in the 
absence of the cell The degree of activation pro 
duced vanes greatly with different substanoes, and, 
moreover, the activating powers towards difierent 
substances are very differently aff€>oted by varying 
modes of treatroent of the orgamsm Thus, after 
treatment with toluene, glucose is no longer activated. 
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whereas forimo acid is as powerfully aoUvated as 
before the treatment Facts of this land have led 
the author to the view that activation of the substrate 
IS not necessarily due to the existence of speotflo 
enzymes He sug^ts that activation, which con 
sists in a polcLTisation (an internal eleotnoal change) 
of the substrate molecules, occurs at particular regions 
or centres on the surface structures (mterfaces) of 
the cell Activation is conditioned by the specific 
adsorption of the substrate at the aotivaimg centre, 
the constitution of the substrate molecule and the 
nature and strength of the polarising field This 
theory is successf^y apphed to the explanation of 
the observed phenomena of activation and of the 
conditions necessary for anaerobic growth 

SuoAB Debt Trials — The report of the second 
year trials of sugar beet earned out by the Umversity 
of Bnstol on some thirty three local farms adds very 
little indeed to the mfonnation already available as to 
the cultivation and manuring of that crop As a wide 
spread demonstration, this experiment may have served 
Its purpose in giving the farmers lUustrations of the 
cultivation and manunng of what is after all a com 
paratively now crop, but the results obtained must 
not be regarded too seriously The tnals had a wide 
range, and covered cultivation, time of application of 
nitrogen, and the form of nitrogen to be apphed, and 
on the results one draws the general conclusion that 
a moderate apphoation of one or other of the soluble 
nitrogenous fertilisers will produce an increase in yield 
which IB sufficiently great to make the practice profit 
able This cannot be considered as new information, 
but it may serve to conflim over a considerable area 
of cultivation the results of smaller individual trials 
earned out m vanoua parts of Great Bntain from 
about 1877 until the present time It is interesting 
to notice that the yields obtained in the tnals now 
desenbed are relatively high Even without mtrogen, 
and over a range of soils including Greensand, Bunter 
crag, and Old iWl Sandstone, an average of 12 2 tons 
of washed beet per acre was obtamod The average 
obtained by Great Bnteun as a whole during last 
season was about 8 tons of washed beet per acre 
JlVithin this margm, between the eight and the twelve, 
lies the future of sugar beet growing m England, for 
unless the return per acre improves it is almost certain 
that the reduction of acreage which was seen last 
year wil| contmue m future years and the feuitones 
will be unable to find acreage to support themselves 
If such trials as those reported upon from Bnstol 
serve only the purpose of showing the growers how 
increased yields may be obtained without undue 
increase of expense, then they may well find justifica 
tion for their continued existence 

New Gastropod inoM tbe Silurian or Alaska — 
From the same Upper Silunan honzon m Alaska 
whence he obtained the remarkable bivalve Pyono 
deama (see Nature, Oct 22, 1927, p 600), Mr Edwin 
Kirk has now desenbed {Proc U S Nat Mus , vol 74, 
art 18) an orally interesting new gastropod to which 
the name of Bathmopterua hratna has been given The 
shell superficially resembles Euomphalopterua, but has 
a well defined slit band and is apparently referable 
to the Pleurotomandse, or possibly the Euompbalidse 
The specimens here descnl^ and depicted came from 
Willoughby Island m Glacier Bay 
Mollusoa jtbom the Gult or Cautobnia and the 
Pearl Islands — Mr H P Bmgham, of New York, 
foUowmg in the footsteps of the late I^noe Albert of 
Monaco, has been conducting expeditions m his yacht 
Pawnee and forming a oolleotion for the purpose of 
ooeanoflTMhic research at the Peabody Museum of 
Naturiu History, Yale Umversity, while a Bidlettn of 
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tke Btnghatn Oceanograpluo OoUeolum is published in 
connexion therewith Althou^ the primary object 
has been lohthyologioal research, other branches have 
not been passed by altogether, and Lee Boone describes 
in the BuUettn (vol 2, art 6) the moUusca dred^jed in 
1626 durmg an expedition to the Gulf of Califorma and 
the Pearl Islands of the Gulf of Panama. Considering 
the faimsl nchness of the remon as revealed by 
Carpenter, Adams, and Dali, the list is a small one, but 
several of the species now obtamed were rare, and one, 
TeUma barbarce, from the Pearl Islands, is new Six 
of the species are figured, by half tone process from 
photographs, on three plates, which are distmotly 
works of art 

Trinidad Well Waters — It is seldom that a study 
of oilfield waters is of less signifioanoe, either m itself 
or in Its bearings on exploitation problems, than the 
study of petroleum m any region, and Tnmdad has 
shown itself to bo no exception to this statement The 
teohmoal data reqmsite to geochemical mterpretations 
of the vanouB waters encountered m oilfields here, have 
taken tune to accumulate , although developments 
have been in progress for several years past, not until 
now has it b^n possible to present a oo ordinated 
account of the hydrology of these oilfields as a basis of 
g^logical and economic considerations Messrs J 8 
Parker and CAP Southwell’s recent paper, read 
before the Institution of Petroleum Technologists, 
emphasises such considerations by showing that, as in 
most other cases, chemical investigations of associated 
waters with oil, lead to anticipation of water bearing 
strata likely to be penetrated by drilling wells , with 
such fore warning, casmg programmes can be arranged 
accordmgly and preparations for water shut off at 
specified depths be imtially made , the data are also 
available, wnen correctly interpret^, os confirmatory 
evidence of subsurface structure, particularly when 
the strata involved are unfossiliferous , in the event 
of salt water invadmg a well or flooding an oil sand 
(through leaky casing or faulty seatmg), the source of 
such water may be determinable , while the discnmm* 
ation between different waters (top, mtermediate, 
bottom, edge), when possible, elucidates both extent 
and trend o? oil reservoir rocks and of oil aooumulation 
therein In short, the authors demonstrate that, now 
the essential chemical data are available to operators 
in Tnmdad, solution of existing problems concerned 
with different waters in different fields should be 
possible, and future developments will have an advan- 
tage of the geochemical interpretations which their 
researches on the subject have made possible 

True Bearing and Distance Diaobax — A true 
bearing and distance diagram has been devised by 
Mr E A Reeves and pubhshed by the Royal Geo- 
graphical Society (price 7« 6d ) Ibe diagram con 
lists of the network of a hemisphere on ttie stereo- 
graphic projection By its aid the true bearing of 
any point on tlie earth’s surface from auy other point 
can bo easily found It also gives the distance between 
the two stations and allows the drawing of the arc of 
a great circle between them The diagram should 
prove of great value in survey expeditions obtaining 
wireless time signals in connexion with longitude 
determination Along with the diagram and pam- 
phlet of instructions, there is given a spare unfolded 
copy on strong cartridge paper with a radial pointer 

Thermionic Valve Potentiometer tor EMF 
Measurements — Most of the appLoations of ther- 
miomo valves to the determination of E M F measure 
ments have the disadvantage that they depend upon 
the oonstanoy of the valve ^aractenstios and require 
constant sources of filament and plate potentials An 
apparatus desenbed by H M Partndge in the Joumof 
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of the Amertoan OhenwxU Soettiy for January u claimed 
to be free from theee lunitationa and may be used with 
oella of very high revetance, such as a cell containing 
two glass electrodes, amoe it is essentially electrostatic 
in operation A four electrode valve, together with 
a three electrode valve, is used, the second valve acting 
as an amplifier giving greater sensitivity No calibra 
tion of the valves is necessary, and the E M F is read 
directly from a voltmeter m the grid oiieuit of the first 
valve The accuracy depends largely on the degree of 
precision of the voltmeter 

MouscnjLAB Hydrookn — Diatomic hydroMu (H,), 
although regarded until recently as a sim^e simstwce 
has been shown by the new meohamoa to be capable of 
existence in two modifications which have been termed 
ortho hydrogen and para hydrogen by analogy with 
correspondmg helium atoms Considerable support 
for this idea nas already been found in spoctrosoopic 
and thermal data, and in a recent issue of Die Natur 
unasenschajten (Mar 16) it has been reported inde 
pendentlv by A Eucken, and by K F Bonhoeffor and 
P Harteck, that a separation of the components can be 
effected A Eucken has employed the simple device 
of holding hydrogen under pressure for some days, at 
liquid airtemperatures changosin the relative amoimts 
of the two forma present being followed by the increase 
in the rotational component of the specific heat of the 
gas In addition to this method, the other investi 
gators appear to have made use of fractional con 
densation on charcoal at the temperature of hquid 
^drogen, as well as direct liquefsuition of the gas 
They claim to have prepared practically pure para 
hydrogen, and state that it is moilerately stable if 
stored m glass vessels under normal conditions of 
temperature and pressure reverting only very slowly 
to the equilibrium mixture on standing, but that the 
change can be accelerated by an increase in pressure, 
and that it takes place rapidly under the influence of 
an eleotno discharge, or in the presence of platimsed 
asbestos 

A Portable Electric Harmonic Analyser — 
R Thornton Coe gave a demonstration at the In 
stitution of Electrical Engineers on Mar 21 on an 
eleotnc harmomc analyser for electric waves The 
operation of the instrument depends on the pnnciple 
that a dynamometer instrument only gives a stei^y 
reading when the currents in the fixed and moving 
coils have the same frequency A small current of 
about the fifth of an ampere is obtained from the 
voltage or the current to be analysed, and passes 
throu^ the moving coil of the instrument Through 
the fixed ooil a current which follows accurately the 
sine law and the frequency of which can be varied is 
passed At the harmonic frequencies large deflections 
may be produced, and os the analysing current is read 
on a thermal ammeter the amplitude of the haimonio 
can be found The chief feature of the apparatus is 
the method of producing the analysing current by 
using a special contact disc driven by a small 
ohronous motor actuated from the alternating current 
circuit One ring of contacts IS used for each harmonic 
A tuned circuit is used for inwroving the wave shape 
of the analyring current 'l^e instrument obtains 
each harmonio separately from steady readings on two 
instruments It is claimed that by its use alternating 
current waves can be analysed up to the forty ninth 
hatmomo It is of importanoe In praotioe to determine 
the wave shapes proauoed by electric generators If 
an appreciable barmomo be present m the limits of 
audition, annoying interference with neighbounng 
telephone oirouits may enme This can generally^ 
remedied by slightly modifying the generator oirouits 
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Atomic Weight Reports — A correspondent pomts 
out that the German values for atomic weights given 
under the above heading m the issue of Nature for 
Mar 9, p 390 (in which the value for phosphorus 
should read 31 02, and not 31 62) are mainly identical 
with the values adopted in 1926 by the International 
Commission on the Chemical Elements m its atomic 
weight report which, though not an aimual pubhoa 
tion, was the successor to the former annual report of 
the International Committee on Atomic Weights It 
thus appears that the German Commission has re 
tamed the international values for the elements men 
tioned (toe cti ), whilst the Fnglish sub committee has 
used F W Clarke s values 

Distillation of Wood Iar in Hydrogen — Many 
years ago the interest of the Russian school of orgamo 
chemists m pyrogenic reactions was well known, and 
that this interest still continues has been shown by the 
work which has been published m recent years by 
W N Ipatiev from the Academy of Sciences in Lemn 
grad The effect of heating orgamc substances under 
pressure m the presence of hydrogen and of alununa 
and iron catalysts has been investigated, and the re 
suits of this treatment on wood tar and tar oil are now 
described {BenchU, vol 62, p 401 fobruary 1929) 
It 18 found that the use of hydrogen results m an m 
croaso in the yield of liquid products which are richer 
III hydrocarbons and low boiling fractions than the 
products of ordinary oraokmg Correspondingly 
there is a decrease m the proportion of unsaturatM 
compounds formed, end this m reflected in the loss of 
the unpleasant smell which is a disadvantage of the 
ordinary product and m the absence of a tendency to 
darken on keeping The authors Ipatiev and Petrov, 
suggest that tne new products might be used for ex 
traction or lubricating purposes 

The Niiksl Chromium Pjaung Pro< ess Chro 
inium la being extensively used mstead of nickel as a 
protective coating for iron, not only for the purpose 
of prodiKing a highly lustrous anil durable surhuse, 
but also for the surface hardening of beanngs That 
It has not yet displaced nickel is due to the difficulties 
encounter^ in eleotroplatu^ In an article in the 
Chemxker Zeitung oi'iUac 13, Prof Pfanhauser director 
of the Langbein Pfanhauser Werke A O , Leipig and 
Vienna, de^ with these difficulties and describes how 
they have been overcome 1^ a method which is pro 
tooted by the patents of the Chrom Interessen Gemem 
sohaft By using a high current density, the tune 
required to proiluce a stable and highly resistant 
coating of chromium has been reduced to five or ten 
minutes, the original iron or brass having previously 
received a layer of nickel 0 02 0 026 mm thick The 
advantages of using an mterraediate layer of nickel 
are twomld, for not only is the cost of plating very 
greatly reduced, but also the nsk of corrosion of the 
iron or brass by traces of chromic acid, deposited with 
the metal, is obviated The chief disadvantage has 
hitherto been the tendency for both metals to ped 
after a short time The reason for this is (bat some 
hydrogen is deposited with the metals at the cathode 
In order to overcome this defect, it is necessary m the 
first place to pay special attention to the deposition 
of the nickel, wmch must be sufficiently thick, and at 
the same time poor m hydrogen, to be able to absorb 
by diffusion the gas whi^ is associated with the ohro 
mium layer Old fashioned mckei plating processes 
may be quite unsuitable for the purpose, and the 
solutions i^uire very ofueful control A further source 
of trouble is due to traces of grease or oxide on the 
original metal, particularly on brass, which will 
ultimately cause blistering 
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Geological History of the Atlantic Ocean * 


'T'HE Atlantic is the best test case for the theory of 
the permanence of the ocean basins Aooordmg 
to one view, the Atlantic trough is a primeval geo 
graphic feature and dates back to the pre Palaeozoic 
According to an alternative view, it has been re 
peatedly so broken up by lands trending east to west 
across it that there has often been no sea entitled to 
the name of the Atlantic 

The Icelandic Ridge, the northernmost of these 
cross lands, is generally eu.cepted, and it was probably 
finally severed between the Upper Palieolithio and the 
Neolithic This land is shown by veuied evidence 
from different (^logical Mriods to have extended as 
far south as a nne from Newfoundland to Ireland or 
to the Azores It formed the northern shore of the 
Tethys 

The mam issue regMdmg the Atlantic relates to the 
southern side of the Tethys and the Brazilio Ethiopian 
land That the South Atlantic was occupied by land 
in the Palaoozoio era is indicated by the absence of 
marine rooks from moat of both coasts From Upper 
Carboniferous to L#ower Jurassic times, Brazil and 
Africa were parts of (londwanaland and a southern 
fauna and flora ranged through both The mvasion 
of this land by the sea began in the Middle Cretaceous 
Penod, with gulfs from the Mediterranean which 
reached Brazil and Angola they were closed to the 
south, as the marine fauna of Cape Colony is distinct 
and ranged westwards through Chile, and as the fresh 
water miina was continuous between Africa and 
South America 

This continuity is shown by the nver fish porcu 
pmea, lizards, snakes and many invertebrates, of 
groups that were in existence m the Lower Kamozoio 


' From the prealdentlal tddreu to the 
delivered by Prof J W Gregory FES 


Oeob^sa^ Society of London 


era The evidence shows that the connexion lasted 
until the end of the Ohgooene , but it cannot have 
lasted much later, as the more speciahsed mammals 
and birds — ^for example, the hummmg birds— did not 
use it as a land bridge 

The existence of this land connexion m Ohgooene 
times IS shown by the occurrence of the same shallow 
water marine ammals m the West Indies and in the 
Mediterranean Some of them might have crossed by 
a chain of islands, but that the land was continuous is 
shown by the marine mollusoa of the West Indies and 
the Mediterranean bemg distinct from those in the 
south The first commingling m South America was 
in the L^per Miocene (Entrenos Beds), according to 
H von Ihermg A slight temporary land connexion 
was established in the Upper Miocene, as shown by 
the migration of Hipparwn graede to Europe and of 
African antelopes to the United States 

This land connexion was severed too early to have 
served as Atlantis, though the Canaries may have 
been joined to the mainland up to the Pleistocene 
There is no geological evidence of any land connexion 
of Africa and fcsouth America m the time of man 

The Atlantic is a relatively young geographical 
feature and due as held by Suess, to the wowth of two 
gulfs, which projected northwards and southwards 
from the Tethys These ^fs were formed by sub 
sidenoes which began m the Middle Cretaceous and 
have oontinuod to the Pleistocene, and they finally 
united the Arctic, the North Atlantic (Poseidon), and 
the Nereus or the South Atlantic The Atlantic trough 
IS the greatest of meridional geographical features, 
and IS due to the collapse of a belt of the crust along 
faults and tensional fractures connected with the 
pressure of South America westward against the 
Andes 


Cylinders for the Storage and Transport of Gases ^ 


rpHE publication of the third and fourth reports 
of the Gas Cylinders Research Committee of the 
Department of Scientific and IndustneJ Research 
oompletes the work of that Committee The first 
report dealt with ordinary commercial cylinders for 
permanent gases, the second with the penodioal heat 
treatment of carbon steel oyhnders, and recommended 
that such oyhnders should be made of 0 46 per cent 
carbon steel as an alternative to the 0 26 per cent 
carbon steel approved m 1896, whereby the working 
stress in the cylmders would bo raised from 8 to 10 
tons per square inch, while the weight would be 
r^uoM by about 20 per cent The first report (see 
Natubb, 109, 460, 1922) is now out of print, but a 
revised summary of the recommendations it oontamed 
has been issued lately 

A further reduction of weight to one third of that 
recommended by the 1896 Committee is possible by 
the use of alloy steels This is called for m the case 
of oyhnders us^ for medical, aeronautical, and nune 
rescue work, and the question of oonstruotmg oyhnders 
of duralumin and alloy steels containing mckel, 
ohromium, and molybdenum has bem exammed by 
the Committee The third report gives details of 
tluB mvestigation Commercial and meohamoal diffi 
cutties rather restricted the scope of the work, and 
alloy steel oyhnders alone have been mvestigated 
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properly The (Committee recommends the use of 
mckel chromium molybdenum steel cylmders for the 
storage and transport of ‘ permanent gases, the 
steel to have the followmg composition Nickel, 
2 6 per cent chromium, 0 6 per cent , molybdenum, 
0 6 per cent manganese 0 6 per cent , carbon, 
0 3 per cent sihoon 0 16 pier cent , sulphur, 0 4 
per cent (max ) and phosphorous, 0 03 per cent 
(max ), and the remainder iron and to have the follow 
mg mechamoal properties Ultimate tensile strenrth, 
66 06 tons pier squiue inch yield stress, not less 
than 46 tons pier square inch an elongation not less 
than 18 per cent on 2 inch gauge len^h Seamless 
and weldless finished oylinders of aMut 20 cubic 
feet of gas capacity are reqiured to bo subjected to 
a hydraulic proof pressure of 2700 lb pier square inch , 
to stand a pressure of 2660 lb pier square inch and 
show no sign of leak, and to withstand the unpaot of 
an armour piercing biJlet (Mark vii P) without burst 
mg when filled with air at a pressure of 1800 lb pier 
square inch The thickness of the oylmder wall for 
cylmders of 4 mch outside diameter must not be less 
than 0 080 mch, and particles of shale, oil, gnt, 
filmgs, etc , must be carefully removed from the 
oylmder They are to be subjected to the hydraulic 
test at least once in every two years 
The considerations that are of unpxirtanoe m the 
case of oylinders used for the storage and tnmimort 
of l*qwfiabU gases are radically different from those 
rulmg m the case of permanent gases In the former 
case, so long as the cyhnder is not wmpleidy filled 
with hquefied gas, the mtemd pressure is the satura 
tion pressure, and this m general is qmte low and 
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moreaMB relaitvtly considerably, but abaoluUly only 
di^tly with nse of temperature Liquefied gas, 
however, has a relatively high coeflScient of thermal 
exp^nnion, and unless a sufTioient free apace is left in 
filling a oyhnder, dangerous pressures mav be de 
veloped owmg to the oylmder becoming hiled with 
liquefied gas on rise of temperature Cylinders for 
the permanent ^ases are designed on the basis that the 
stresses in a oyhnder wall due to internal pressure are 
hmited say, to one quarter of the ultimate strength of 
the material The same basis, applied to oyUnders for 
liquefiable gases, would result in the production of oylm 
ders altogether too fragile for commercial purposes 
These considerations and others are set out m 
detail m the very interesting fourth report of the 
Committee The storage and transport of hquefled 
sulphur dioxide, ammonia, chlorme, methyl and ethyl 
chlorides, hydrooyamc acid, phosgene, carbon dioxide, 
mtrous oxide, and ethylene are considered Acetylene 
was excluded from the Committee a terms of reference 
It IS recommended that cylinders for the transport 
of these gases should be me^le of seamless tubiM of 
carbon steel produced by the acid or basic open hearth 
process and having the following approximate 
composition Carbon, 0 20-0 26 per cent sulphur, 
not exeeedmg 0 046 per cent phosphorus not 
exoeeihng 0 046 per cent manganese 0 46 0 76 per 
cent silicon not exceeding 0 2 per cent, and the 


rest iron Alloy steel is not to be used The thick 
ness of the cylinder wall is to be dependent upon the 
maximum internal pressure and the external diameter 
of the oylmder, and formula) for deducing such 
thickness are given in the report After manui^ture, 
oylmders are to bo heated uniformly at 860° 890° C 
and allowed to cool m still air 

Filling ratios for various pressures in temperate 
and tropioad climates for each of the gases are tabu 
lated Finished cylinders are to be subjected to 
specified tensile and hydraulic stretch and flattening 
tests and are to be provided, as m the case of oylmders 
for contauung ‘ permanent ’ poisonous or mfiammable 

r )s, with completely protroted valves which must 
left handed m the case of cylinders containing 
inflammable gases Hydrooyamc acid must not be 
stored for more than 8 months its puritv must be 
at least 98 per cent and it should be stabilised to 
prevent polymerisation The valves of cylinders for 
storing carbon dioxide may bo fitted with a safety 
device, for example a copper or vuloaiute disc formmg 
a gas tight joint with the valve seat 

The reports contain valuable appendices relatmg 
to tests of cylinders the determination of some of 
the physical properties of commercial samples of 
sulphur dioxide, ammoma chlorine methyl chloride, 
carbon dioxide, mtrous oxide ethylene hydrooyamc 
acid, and ethvl chlorifle 


Vertebrate Fossils from Glacial and Later Deposits in Scotland ‘ 


rpHE work referred to below is an important contri 
-4- bution to our knowledge of the vertebrate fossils 
from the glacial and associated post glacial beds of 
bootland m the Huntonan Museum, Umversity of 
Glasgow This monograph was planned twenty years 
ago Vanous causes have contnbuted to the delay 
in publishing but Prof Gregory and Dr Fthel Curne 
are to be congratulated on finally bringing the work to 
conclusion 

Several eminent speciahsts have collaborated in 
examining and naming difierent parts of the oolleoiion 
The resulting publication however, is more than a oata 
logue of fossils Detailed and critical descnptions of 
specimens are first of all given, all the more important 
examples being figured either m the text or ou plates 
There follows a genes of notes on the looahties and 
geological honzons of the different occurrences In 
one or two instances the views expressed herein are 
matters of controversy, but the authors have been 
careful to direct attention to other opinions It may 
be noted, for example, that Prof Gregory s belief in 
the marine ongin of Boulder Clay is not generally 
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accepted m Scotland In adcEtion the interpretation 
ot the evulence as to the exact position of the Cowdon 
Olen deposits is at variance with that of some other 
eminent Scottish geologists It apjiears m this con 
nexion that Craig s description of the glacial sequence 
in this locality has been slightly misread Prof 
Gregoiy classes the dejxisits as Neolithic, but the 
alternative reading would make them older 

The next section of the monograph contains a table 
showing the distribution in time of the characteristic 
Scottish mammal remains, with a proposed correlation 
with the Thames Valley sequence No Scottish mam 
roals earher than Lower Monstenan are known De 
posits of this arc in Scotland are correlated m time with 
the Late Middle Terrace of the Thames Valley, and the 
period of maximum glaciation m both Scotland and 
England It must be noted, however, as the authors 
point out, that vertebrate fossils m the glacial and 
later deposits have been found in very few locahties 
in Scotland, and consist only of isolated fragments 
Nothing occurs corresponding to the neb Pleistocene 
vertebrate faimas of soutli east England 

The monograph concludes with a comprehensive 
bibliography We agree with the authors m hoping 
that its publication will stimulate mterest, and 
result in further chance discoveries bomg carefully 
recorded and the specimens placed in suitable keeping 


H M Dockyard Schools and Naval Architecture 


M r A W JOHNS oonoludes a senes of six articles 
m Engineering for Mar 29, on “ The Dockyard 
Schools and the Second School of Naval Architecture,' ’ a 
senes which fills in a gap m the history of the Adnuralty 
system of traimng shipwnghts and naval arohiteots 
Thou^ all Boards of Adfidi^ty have not been pos 
sessed with equal zeal m such matters, generally speak 
mg the Admiralty has been a pioneer m techniosl edu 
cation Mr Johns’ articles neoessanly present but 
one aspect of their octivitiea, which to day rMige from 
the training of bondsmen to courses of strategy for 
captains and admirals Only so recently as Septeml^r 
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1926, Sir W J Berry and Engmeer Vice Admiral Sir 
Robert Dixon gave an aooount of the Admiralty 
system of h^er education for naval constructors and 
engineers omoers to the British Assooiotaon, and they 
stated that it is no exaggeration to say that duiing 
the last half century nearly aU advances in warship 
design have been originate by ofifloers who have 
passed through the tnfinmg at Kensington or Green 
wich 

Not only h^ive Admiralty students been responsible 
for advances in warship design, but also many of them 
have become assooiatM with great shipbuilding firms. 
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with Lloyds’ Register, and with foreign navies, while 
nearly all the oooupante of the various ohsun of naval 
arohiteoture in Great Britain have been held by men 
whose professional training began in H M Dockyards 
or at one of the schools mamt^ed by the Admu^ty 

The dockyard schools at Portsmouth, Devonport, 
Chatham, and elsewhere for the education of appren 
tioes, have a oontmuous history from 1843 , and 
Mr Johns says they “ may be placed amongst the 
most efficient technical institutions m the country ” 
In the first years of their existence they wore inspected 
SIX tunes by Canon Moseley, the mathematioian, and 
to his suggestions may be traced many of the improve 
ments afterwards made The Schools of Naval Arohi 
tocture were separate institutions, the first (1811- 
1832) and the second ( 1848-1853) being at Portsmouth, 
the tlurd (1864-1873) at South Kensington, the fourth 
and still existing one being founded at Greenwich Royal 
Naval College m 1873 Of the first, Mr Johns gave 
an account m Engineering in 1926 , the third was the 
subject of an article by Sir William Smith in the same 
journal in July 1023, and Mr E L Attwood read a 
paper to the Institution of Naval Architects m 1906 on 
the work at Greenwich Sir Wilham White also re 
ferred to the work done at South Kensington and 
Greenwich in a paper read at the jubilee meeting of 
the same body in 1011 

Mr Johns m his articles mves an interesting account 
of the development of the dockyard schools end of the 
Second School of Naval Architecture, otherwise known 
as the Central Mathematical School, and recalls some 
of the important work done by the professors, masters, 
and pupils, such as Dr Woolley, Rawson, Sir Edward 
Reed, and Sir Nathamel Bamaby , the last two of whom 
held the responsible post of Chief Constructor of the 
Navy A review of the progress of the various schools 
and of the careers of those who have passed through 
them bears eloquent testimony to what can be acoom 
plished by a govermnent department desirous of en 
oouraging talent and industry and of obtamu^ for 
Itself and the nation at large, workmen and officers 
with a high atandeurd of professional and techmcal 
knowledge 


Studies on the Polysaccharides 
’ a meeting of the London Section of the Society 
of Chemical Industry on Mar 4, Prof A R 
Lmg, director of the Bntish School of Malting and 
Brewing, Umversity of Birmmgham, descnbed results 
of recent researches into the structure of starch and 
glycogen, conducted by himself and his collaborators 
In addition to amylose and amylopectin, the two 
mam constituents of the stcuKih of potatoes, arrow 
root, etc , the granules obtamed from cereals oontam 
a third substance, amjdohemioellulose Amylose and 
amylopectin are hexa amyloses pswttolly estenfied sis 
calcium phosphate esters, whilst amylohemioellulose 
18 a sihoio ester of amylose Hydrolysis of starch paste 
with barley diastase converts amylose quantitatively 
into maltose, whereas omylopeotm yields soluble 
ojS hexa amylose, which is resolved in turn by mait 
diastase to various glucose derivatives Amongst 
these ore found gluoosido maltose and isomoltose 
Recent study of enzyme action upon these two pro 
ducts has revealed the fact that l^th possess a Imk 
ages, and not p linkages as was hithbrto supposed 
Prof Lmg has also produced evidence to snow that 
if glycogen, a polysaoohonde widely disseminated 
through the ammal kingdom and found also m fungi 
(uad m yeast, is not identical with amylopeotm, as 
suggested by Pnngsheim, the two compounds are 
certainly very similar Samples of glycogen after 
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hydrolysu by malt diastase gave products which 
could be mvestigated with the help of the osazone 
reaction Two compounds were isolated, namely, a 
disaooharide and a non reducing sugar The fqjrmer 
agrees in physical properties with isomaltose and 
possesses aril 4) nng It seems probable that all 
the oxide rmm in glycogen and amylopeotm are of 
this tjrpe and that the conversion of glycogen mto 
laotio acid m the muscles durmg contraction is best 
explained by assuming that the glucose involved 
possesses the y structure 

The lecture was followed by an account by Dr 
F W Noma, of Prof Ling's department, of recent re 
searches on pectm, an important constituent of frmt 
allies After reviewing earlier work on the subject. 
Dr Noms referred to Ehrlich’s resolution of peotio 
acid into arabinose, galactose, and tetragalaoturonio 
acid In 1925, Nanp, Paton, and Lmg proved that 
these substances are linked in the proportion of 1 1 4 
as anhydrides m a rmg structure, tne acid carboxyl 
groups being free An attempt to remove the acid 
groups, in order to produce a hemioellulose, gave an 
unexpected result, the product actually obtamed 
being pure galactose galacturomo acid The adoption 
of the nng or hexagon formula helped to throw some 
light upon the interpretation of analyses of methoxyl 
groups, and it seems probable now that the predomin 
ating unit m soluble pectm is tnmethylpeotio acid, 
whiA 18 present in fresh orange juioe fcferenoe w as 
made to recent work by Candhn and Schryver, who 
obtained a hemioellulose by the action of alkah on 
poetic acid Schryver has suraested a new class 
name — the polyuromdea — for aUthese compounds 

A wide and interestmg field of research has been 
opened up and much remains to be done to clear up 
mcuiy existing perplexities 


University and Educational Intelligence 

London — The annual dinner of the fellows of 
University College will be held at the College on 
Tuesday, April 30, in commemoration of the laying 
of the first stone of the (College biuldings by H R H 
the Duke of Sussex on Apnl 30, 1827 Prof F W 
Oliver, Quain professor of botany m the University, 
who was elected a fellow of the (jollege so long ago as 
1886, will preside 

The following courses of free public lectures are 
announced at Bedford College for Women, at 
6 16 on AotiI 29 and May 1, “Abolishmg the 
Arotio,” and “ The Northwarf Course of Empire,” 
by Dr V Stefansson , at University College, al 6 30 
on Apnl 29, May 7 and 18, “ Geometry a Bnef 
Review,” by Prof H F Baker , at Umversity 
College, at 5 15 on Apnl 29 and 30 and May 1, ‘‘Drug 
like Actions of Some Food Constituents,” by Prof E 
Melltmby , at University College, at 6 on May 2, 9, 
16, 23, and 30, and June 6, ‘‘ Special Sense Physiology,” 
by R J Lyth^ , at St Thomas’s Howital, at 6 on 
May 2, 9, 16, 23, and 80, and June 6, “Dietetics,” by 
Prof 8 J Ckiwell , at Umversity College, at 4 on 
May 3 and 10, “ Some of the Seiquels of Epidemic 
Encephalitis (I^thargioa),” by Prof A J Hall 


Apfdications for agnoultural scholarships and 
agnoultural and vetennaiy research soholarshtps are 
mvit«d by the Ministry of Agnculture and Fisnenes 
Foma A 472/T G for the former and form 900/T G. 
for the latter may be obtamed from the Secretary, 
Ministry of Agriculture and Fishenee, 10 Whitehall 
Place, S W 1 The completed forms have to be 
returned by June 16 
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Calendar of Patent Recordi 

April aa, 1833 — The first patent for a roller skate 
was the English one granted to Robert John Tyers, 
fruiterer of Piccadilly, on April 22, 1823 The skate 
had a single line 0/ wheels or rollers, which either 
were of waduated diameter or were so fitted that their 
lower ed^ lay on the line of a circle 

April 33, 1784 —The well known cabinet lock of 
Joseph Bramah— the first of the revolvmg beirrel 
type — was patented on April 23, 1784, and remama 
unaltered to the present day It was one of the first 
to give real security against bomg opened by a false 
key, but that it, like most looks, could be picked by 
an expert was proved when the Amenoati A C Hobbs 
took up Messrs Bramah’s challenge in 1861 and 
succeeded m opening the look, though only after 
83 hours’ work 

April 33, 1793 — iSir fiamuot Bentham — a brother 
of Jeremy — is one of the most noted of English 
mvontors His many inventions, not all of wnich 
were patented, cover a wide field, but moat of his 
important work was done in connexion with the naval 
dockyards, whore he introduced reforms not only m 
the methods of shipbuilding but also m office and 
workshop admmistration and practice His most 
famous patent is No 1961, dated Apnl 23, 1793, the 
specification of which is a valuable treatise on the appli 
cation of machinery to the working of wood and metal 

April 33, 1884 — Apnl 23, 1884, is the date of Sir 
Charles Parsons’ patents for the steam turbme The 
engine was first used for driving dynamos m electricity 
works, where withm a few years its use decreased the 
coal consumption by one half The first application 
to stearashi])s was m the Turbxnta, which was built 
in 1894 and attained a speed of more than 32 knots 
The engine of the Turoinm is now in the Science 
Museum 

April 35, 1793 — On April 26, 1793, there was 
granted to Captain Joseph Huddart a patent for his 
new method of makmg rope cable, m which all the 
yams we disposed in conoentno oylindrioal layers 
about a centre yam, an arrangement designed to give 
a more equable distribution of strain upon the yam 

April 35, 1863 — Linoleum — both the malenal and 
the word — was the invention of Frederick Walton, 
who made his first appLcation for a patent for the 
new floor cloth on April 26, 1863 There has been 
little change in the process of manufacture smee its 
first comiiieroial prouuotion at Staines 

April 36, 1814 -Tlie sewmg machine did not 
become commercially successful untd Elias Howe’s 
United States patent of 1840, but there wore several 
prior mventors who can claim consideration One of 
these IS Josef Madersperger, of Viemia, who applied 
to the Emperor Francis I for an Austrian patent for 
a sewmg machine on April 26, 1814 A [latent for 
SIX years was granted to him early in the following 
year, but the mschme was never put into practical 
use Madersperger’a original model wew shown at a 
meeting of the Nied Osterreichischer Gewerbe 
Verein m 1840 and secured for the mventor the 
society’s medal, but in spite of this recognition 
Madersperger died m extreme poverty The model 
18 now m the Teohiuoal Museum at Vienna 

April 37, 1879 — Electricity was first Used for 
lighting railway carnages by the London, Brighton, and 
South ^ast Railway, which m 1881 fitted up a Pull 
man car with an accumulator mstallation A system 
employing a belt driven dynamo on one of the carnages 
for supplymg current to Geissler tubes throughout the 
tram nad, however, been patented m Gonnany by 
E Hmkefuss and Gustav Weeel, engineers of Breslab, 
on April 27, 1879 
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Societies and Academies 

London 

Geological Society, Mar 20 Sir Douglas Mawson 
Some South Australian algal limestones in process of 
formation A record of thi eo different types of lime 
stone, now actually in process of formation under the 
influence of plant growth, occurring m the south 
eastern region of South Australia In each of the 
localities exainiiied, whether iiiundatfsl ui winter only 
or permanently mimdated, the formation of limestone 
18 DCiiig determmeil by blue green alg® - Arthur W 
Groves Iho unroofing of the Dartmoor granite, and 
an outline of the distriimtion of its detritus in the 
sediments of southern England A systematic outline 
niiiieraiogical survey has been made of the sediments 
of southern England, from the base of the Permian 
111 Devon (Watcombo flay) up to the Lenham Beds 
of the North Downs The minor intrusions above the 
granite were being rapidly eroded m Permo Iriassio 
times, but there is no evidence of the actual granite 
being exposed at that period No jiroot has b^n ob 
tamed of direct derivation of detritus {torn the Dartmoor 
granite in the Jurassic rocks Ihe earliest evidence 
of the exposure of the granite is in late Wealdeii times 
Throughout Upjier Cretaieous times — particularly 
durmg the Solbomian epoch -the Dartmoor granite 
contributed enormous quantities of detritus to the 
sediments of southern England, reachmg as far afield 
as Kent and Oxfordshire, and perhaps farther The 
Cornish Pliocene was largely derived from the Cornish 
nanites The bt Keveme outlier is mainly derived 
from the Fahnouth and Bodmin mosses, end yields 
no evidence of Dartmoor detritus A number of new 
occurrences of dumortierite are recorded 

Society of Public Analysts, Ajiril 3 — L H Lampitt, 
E B Hughes, and H S Rooke Purfural and diastase 
m hoatcil honey Modifications of Fiehe s test and 
the anilme emetate test for furfural have been devised 
If honey gives pronounced reactions with both of 
these tests it is probably adulterated, unless there is 
evidence that it has been strongly heated buch 
honey has usually been found to be caramelised and 
unfit for use Honey contains two diastatic enzymes, 
for it reacts with starch, yielding both dextrins and 
reducing sugars If it is heated above 86° C its 
diastatio activity is very rapidly dostroyeil — J W 
Haigh Johnson Further notes on methods of sewage 
and water analysis , anti oxidation and stabilisation 
of pollution Comparative results on river waters 
have shown that the Graph Htandanl method is much 
to be preferred to the Royal Commission’s test Tliree 
main types of biological oxidation curves are recog 
nisable for piolluted liquids (1) Unstable type, char 
acterised by very rapid, fairly imiform absorption of 
not more than five days’ duration, followed by (2) 
seini stable type, having greatly dimmishod but very 
uniform oxidation rate, of indefinite duration, until 
(3) nitrification supervenes krom one thir(i.to two 
thirds of the chemically determined organic matter is 
recovered from sewage durmg purification without 
any appreciable absorption of oxygen The effect of 
oxygen is apparently to oxidise unstable substances, 
whilst semi stable substanc es are stabilised and pre 
cipitated as a relatively non oxygen absorbing mud 
of mcreoaing stability — B J F Dorrington and A M 
Ward PotEwsium cyanate as a reagent for the de 
teotion of cobalt Potassium oyanate reaots with 
cobalt to form a blue complex The test, which is 
most sensitive when the reagent is used m alcoholic 
solution, will detect cobalt in a one hundredth molar 
solution of cobalt nitrate 
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Edinburob 

Royal Society, Mar 4 — Ham Prxibram Qxianta 
in biology Tlie movements of cold blooded animals 
follow van ’t Hofi’s law , so aJso do many other pro 
cesses of the living organism It is suggested that the 
dissociation of ultimate particles to ^ich the char 
aoteristios of life are attached is responsible for the 
exhibition of this phenomenon A statistical conoep 
tion which accounts for the decrease of the tempera 
tufe coefficient with the raising of the temperature is 
developed Frzibram’s work on the discontinuous 
growth of the Mantideo and the conclusions of Koltzoff 
and Heidonham lead to an attempt to mtroduoe a 
more systematic notion of fundamental quanta m 
biology 

Paris 

Academy of Sciences, Mar 11 — R Bourgeois Con 
cemmg the programme of the expedition organised 
by the Bureau des Longitudes for the observation of 
the total eclipse of the sun of May 9, 1929 The 
station chosen for the observatory is t)ie island of 
Bai Kan an outline of the scheme of observations 
proposed is detailed — Jules Richard was elected 
corrtspondant for the Scrtion of Geography and 
Navigation in the place of the late Roald Amundsen 
— Jacob Addition to the note “ The application of 
the genciahsed integrals of Fourier to the calculus 
of probabilities ” A Th Mailoff An application of 
the tlioorem of Eisonhart — Bertrand Gambler Im 
aginaiy deformations of real surfaces cyclic systems 
— Marcel Vasseur The relations between the two 
focal sheets of a rectilinear congruence — C Popovici 
Functional equations and their parallelism with differ 
ential equations " Georges Giraud The solubility of 
the generalised problem of Dirichlot — Georges Calu- 
gardano The calculation of the M exceptional values 
of intcCTal functions of hnite order — Victor Vilcorici 
Generalisation of the theorem of Kcenig — Benjamin 
Jekhowsky Calculation concerning the positions of 
the minor planets — L d’Aiambuja The stmeture 
of the solar chromosphere — L Driencourt The choice 
of the projection to be adopted for aonal navigation 
maps — Vasilesco Karpen Demonstration of the re 
lations of Maxwell Clausius and of Clnpyron — S Pifta 
de Rubies The arc spectrum of samarium Measure 
ments made at the normal pressure between 3100 A 
and 2760 A — ^jean Savard The ultra violet absorp 
tion spectra of the ortho , meta , €md para crosols — 
G Jausseran The evolution of the latent image 
The relations between the density of the image and 
the tune elapsed between the exposure andtno de 
velopment are shown graphically The effects of the 
evolution of the latent image are considerable and 
must be taken into account in the photographic 
comparison of two non simultaneous luminous m 
tensities — G Athanasiu The inversion of the photo 
voltaic effect by the OH and H ions — Engine Cornec 
and Henri Krombach The ternary system water, 
sodium nitrate, potassium nitrate This system has 
been studied through a wiile range of temperatures 
a general outline of the results is given — Horacio 
DamianoTitch The action of helium u|)on platinum 
The product obtained by the action of heliimi upon 
platinum under the influence of a moderate eleetno 
discharge at low pressures presents properties clearly 
distinct from those of the metal itself, and it retains 
heUum m a fairly stable form — Ed Bayla and L 
Amy The estimation of the hydrofluosilioio amon 
and that of fluorine in general — Marcel Godchot and 
Mile Cauquil The methylation of cyoloh^twione 
This ketone, treated with sodium amide and methyl 
iodide, gives rise to o, a dimethyl oycloheptanone and 
an o methylcycloheptanone, the first bemg formed in 
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relative^ small quantity — M Battagay, H Buaar, 
and E Schlagar A crystallised aoetin and diglyoide 
R Cornubart and Ch Borral Contribution to the 
study of the ketomo function — Mila E Jdrdmina and 
P Fallot The presence of a variety of jumilhto in 
the neighbourhood of Calasparra (Provmoe of Murcia) 
Albarto Batim The theory of Wegener m the light 
of some geological observations oonoenung Brazil — 
G Baeckeroot The extension of the Pierre de Stonne 
m the Grand Duchy of Luxemburg — Albert Michel 
Ldvy The existence of a level characteneed by 
touchstones with Radiolana at the bEue of the marme 
Carboniferous, m le Morvan — M Couvreur The 
mneral structure of the shells of gastropods — C E 
Brazier Actinometnc data for the region of Pans 
from measurements made at the Observatory of Pare 
Saint Maur The average quantity of heat received 
m one year by one square centunetre of the earth’s 
surface m the climate of Paris is 93 large calonee — 
Marcel Maserd New remarks on the fixation of the 
chondnomo of the plant cell — GuUIlerfnond New 
obsMvations on the vital coloration by neutral red 
m plant cells — Georges Montandon An ape of 
anthropoid empearance m South America — Ph Joyet- 
Lavergne The relations between metabolism and 
cytoplasmic sexualisation — Raymond-Hamet Tro 
pine and atropine — Rend Hazard and Michel Polon- 
ovtki The r61e of the tertiary amine function m the 
dipipendine nucleus —Raymond Poisson Paracoreo 
tnyeee Thazten, a parasite of Stenoeonxa protruea — 
F Didnert and P Etnllard Tlie stonlisation of water 
by chlorine The experiments described are opposed 
to the view that the sterilisation of contaminated 
water is due to an abiotic rarliation, but are in agree 
ment with the older hypothesis of direct action of the 
chlorine on the micro organism 

Geneva 

Society of Physics and Natural History, leb 7 — 
Ed Parejas Geological observations in Corsica 
(1) The Razzo Bianoo near Venaco The alpine 
dynamic metamorphism has determined m the lime 
stone elements of the base of the nummulitio conglo 
merates of Venaco a fibrous texture of the calcite, and 
this IS again met with m the lunestones of Razzo 
Bianco The latter must therefore have been mar 
morised dunng the Tertiary Alpine paroxysm A 
later and weaker thrust has carn^ the Razzo Bianco 
limestones on to the granite — R Wavre A new 
method m geodesy The author shows that, startmg 
with a method that he has given m his earlier com 
munications, some im^rtant classical results of higher 
geodesy can be oo ordinated and new results obtamed 
This method consists essentially m employmg a 
development in a convergent senes where LaplcMie and 
Fomcard made use of a divergent development 
Hence the method conforms to the desideratum 
formulated by Tisserand The exact formula for the 
flattening is also mven by M Wavre — W Schopfer 
Theoretical rema^ on the question of the meta- 
bolism of the sexes The author exammes the old 
theory of the metabolism of the sexes ( 9 euiabolism 
and (j catabolism) , he shows that if, when expressed 
too ngidly, it appears inexact, nevertheless modem 
researches give it some experimental support The 
sexual metabohe differences occur even m the Mucor 
ineis, where the morpholognoal differentiation of the 
sexes IS scarcely noticeable 

Vienna 

Academy of Sciences, Jan 17 — A Zinke and N 
Schniderscbitsch Researches on perylene and its 
denvatives (22) — A Pitetainger and D Boerner* 
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P«tMlt The saroosome problem When the surviv 
mg thorax musole of mseots was observed fresh, there 
was no trace of Kranulations until Rinmr’s solution 
was run under the cover glass But seetions of 
fixed msect thoiax musclee showed saroosomee 'i— H 
Hahn The integral concept — K Manger (1) The 
new definition of arc length — (2) A further general 
isation of the concept of length 

Jan 24 — A Tornquist The perunagniatia lead 
copper silver zmo ore deposits from Onberg in the 
Remschnigg — L Kober The Salzberg of Hallststt 

Washington, D C 

National Academy of Science! (Proc , Vol 16, No 1, 
Jan 16) — Arthur G Scroggie and George L Clark 
The ciystal structure of anliydrous sdicotungstic acid 
and related compounds, and their probable molecular 
formulse Acids with 7, 8, and 10 tungsten atoms have 
been isolated Those with 8, 10, and 12 tun^ten 
atoms crystallise as body centred cubes, there being a 
central stabilismg SiO^ group — Wilder D Bancroft 
emd H L Davis Bmary solutions of oonsolute 
liqmds — HerbertJ Brennen A new equation of state 
A mathematical development of van der Waals* equa 
tion — Duncan A Macinnei emd Irving A Cowper- 
thwaite The effect of diffusion at a moving boundary 
between two solutions of electrolytes In measuring 
the transfer number of an electrolyte by timing the 
movmg boundaries, mterruptmg the current for 
periods up to 30 mm has no efiect on the results 
The boundary fades away, but jgradually reappears on 
switching on the current Dinusion occurs, but the 
potential gradient set up quickly restores the sharp 
noundary —Carl Barut Adiabatic expansion m case 
of varushuig increments — Paul S Bauer The condi 
tion of self oscillation of a general tnode system A 
mathematical dtsoussion — Benedict Caasen On the 
symmetry of protonic wave functions — W Uyter- 
hoeven Positive ion currents m the positive column 
of the glow discharge in the noble gases — E L Kinaey 
Note on the D line excitation by the green sodium 
band and the dissociation potential of sodium vapour 
(see Nature, June 9, 1928, p 904) — Einar Hille and 
J D Tamarkin On the summability of Founer senes 
(Second note) — H S Vandiver Summary of results 
and proof concornmg Fermat’s last theorem (Third 
paper) — Dietrich C Smith The direct effect of tern 
perature changes u^n the melanphores of the lizard 
Anoha e^ueetna Between 8° and 43° C their be 
haviour in isolated pieces of skm is controlled by 
illununation Outside these limits, cold generally 
produces ‘ expansion,’ and further heat ‘ contraction,’ 
mdependently of illummation — Henry B Ward 
Further studies on the influence of a power dam in 
modifying conditions affecting the migration of the 
salmon Sookeye salmon nutating up the Baker 
River seem to avoid the fish ladder provided at the 
dam, possibly owmg to some bad quality of the water 
The clown stream movement of young sockeyes seems 
to be decreasing , they may be formmg a physiologi 
oally landlocked race m the artificial lake caused by 
the power dam — David I Macht Pharmacological 
syuer^m of stereoisomers When the effect of a 
oombmation of two or more drum u different from 
the added effects of the separate cm^, this is termed 
synergism Many drugs show the effect ’The differ 
ent optical forms of nicotine, epmephnn, camphor, 
hyoscyamm, hyosom, quinm, and omohonm were 
tested Generally the combination of an optical pair 
mves a much greater effect than either separately 
If animal or plant cells have receptor ^ups of a 
IsBvo and dextro type, mixtures of optical pairs have' 
two points of atta^, thus accounting for the effect. 
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The Smithsonian Institution and 
Scientific Education 

S INCE the lost Report of the Smithsonian 
Institution was published, a new secretary. 
Dr Charles G Abbot, Director of the Astrophysical 
Observatory, has been appointed, and the Report 
to June 30, 1928, appears over his signature It is 
impossible in these columns to mention, far less to 
do justice to, the manifold activities of this wonder 
ful institution, with its great museums of science 
and of art, its zoological park, its astronomical 
observatory and its international exchange service 
But the new secretary, m virtue of his appoint 
ment has felt it to be his duty to make a wide 
survey of the activities of the Smithsonian,” m 
order to gam some knowledge of the most effective 
ways m which it may advance the mission of its 
founder, James Smithson, for the mcrease and 
diffusion of knowledge amongst men ’ 

Dr Abbots conclusions are of great interest, 
and smce they are of general application, deserve 
wide attention He points out that, to the casual 
observer, it may appear that the most important 
function of the Smithsoman is the administration of 
the national museum, art galleries, and zoological 
park confided to its direction Ihe educational 
value of these is great, but a closer analysis would 
show that their infljience is largely confined to 
the neighbouring States, and that a lessening of 
influence, which increases rapidly with distance, 
affects more distant States and foreign oountnes 
On the other hand, to be contrasted with this 
relatively local influence, is the wider reach of the 
International Exchange Service, as associated with 
the pubhcations of the Institution Reviewmg the 
whole field, Dr Abbot is led to the conclusion that 
the care of the public exhibits, educational and 
interesting though they are, is after all not the 
greatest duty of the Smithsonian Institution In 
his view its mam services to science are 

In the collection of new specimens, which the 
passage of a few more years mi^ht j^vent for 
ever , m the study of existmg national collections 
to unlock the treasures of knowledge which they 
certainly oontam , m the promotion of researches 
growing out of our expert experience in tEe field 
of radiation , m the pubhoation of knowledge in 
both tochmcal and popular forms , and m the wide 
diffusion of knowlew through exchanges and 
correspondence in all ^ese hnes, activities entirely 
suited to the gemus and situation of the Smith 
soman, whioh In their world wide apphoation and 
future promise, outrank in value the more local 
influence of tbe pubho exhibitions ” 

The one thing ihat is lacking to promote these 
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remarohes on the Bcale they deserve ia, the Im- 
pecunious institutes of Bntam will learn with a 
shook of sympathy, lack of adequate means 

Put broadly, Dr Abbot’s view rather sounds 
hke pittmg against one another the advance of 
technical knowledge and the scientific education 
of the people, the latter of which is bound m the 
end to be more local m its development, smoe 
the less educated a person may be the more he 
must depend on sense impressions and the less 
on the mental stimulus of the written word , and 
the Smithfloman plumps heavily for the former 
Now we are not convmced that the contrast is a 
necessary one, smce if both the scientific education 
of the people and the advance of techmcal scientific 
knowledge are essential, it can scarcely be said that 
one IS of more value than the other Both are 
necessary mgredients m the sum of scientific 
sulvancement 

If science is to make the progress it deserves, it 
must be upon the basis of a wide sympathy and 
understanding amongst the plam men of the earth 
At the lowest terms of this compact, research can 
obtam the adequate funds which the Smithsonian 
and every other scientific institution longs for, 
only when the pubho has grasped the vital import- 
ance of scientific results so thoroughly that it 
compels the disbursement for such purposes of the 
State funds which it itself contnbutes In other 
words, m these democratic days, the adequate 
prosecution of research is mextncably bound up 
with the scientific education of the people 


Science and Humanism 

T he neglect of science by histonans, and the 
misunderstandmg of its servioe by represents 
tives of labour, are familiar to most readers of 
Nattjbb The new review The Realtst, to which 
reference was made m our issue of April 0, p 540, 
contains two contributions dealing respectively 
with these subjects — one by Dr Singer on scien- 
tific humanism and the other by Mr John Oibscm 
on the relations of labour and science Both de- 
sonbe from different pomts of view a state of 
things which our readers would wish to alter 
both resolve themselves ultimately mto a question 
of education 

Dr Smger starts with the astounding fact, often 
commented on m these columns, that our accus- 
tomed books on history, even such monumental 
works as the “ Cambridge Modem History,’* 
ign<H«, for the most part completely, the tfile 
played by soienoe in the histone process As he 
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says — and it is a new way of putting it — “ BUd it 
so fallen out that Galileo and Kepler, Newton and 
Lavoisier and Darwin had been Persians, Turks, 
Indians, and Russians instead of Italians, Germans, 
Frenchmen, and Englishmen, it is very certain that 
the face of the civUised world would have been 
quite different from what it is Yet such names 
are wellnigh ignored m ordmary Works of history ” 
The ‘ ordmary ’ historian, when charged with this, 
says cither that history is past pohtios, or how men 
have come to live together more or less peacefully 
m States, or, if he does not subscribe to this narrow 
and exploded heresy, that he does not know about 
science and thinks it better to leave it to those who 
do The latter argument, however, is not appli- 
cable to such a work as the “ Cambridge Modem 
History,” which is a composite production and 
might just as well contain chapters on science as 
it does certam chapters on hterature 

The nght solution is one which will take years of 
philosophic thinking to achieve, namely, what is 
the place which science has taken m building up 
the social stmoture which is, as most of the his- 
tonans now perceive, the proper subject of history 
Dr Smger therefore seems to us perfectly right m 
laymg more stress on the mtroduotion of science 
m its proper place m the presentation of general 
history than on the elaboration of the histone side 
in the teachmg of science, though that also is a 
good thing 

The article by Mr Gibson, on science and labour, 
IS more depressmg and raises another educational 
question of a wider kmd Mr Gibson notes the 
almost complete absence of any knowledge or 
mterest in science among the workmen whom he 
has met, and also finds dread and opposition to the 
spread of maohmery as displacing the human 
worker He is probably generalising from the 
class of workmen — those m the building trades — 
who suffer most immediately from the mtroduc 
tion of new machmes and have the least turn for 
mechanics The picture would not be so black if 
it were pamted of any branch of thd engmeers 
So far as the educational question is concerned, 
it should be easier rather than more difficult to 
imbue the young workman with some knowledge 
and mterest m soienoe than his mote lettered 
fellow scholar who gives so much time to hterature 
and the study of the dead languages The boy 
who goes to a technical or a central school with an 
mdustrial bias— and these places are growing— 
has a gqpd opportumty of approaching science at 
least on the practical side, and Mr Gibson’s 
account of the young man of to-day who does all 
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the needed repairs to his motor bioyole or his 
wireless set, inspires one with some hope It is, 
of oonrse, precisely by that channel that the 
mtelligent teacher of scienoe will approach the 
theoretical basis 

On the question of the displaoement of the man 
by the machme, Mr Oibson is dealing with a 
problem of social and economic organisation which 
has been with us all through the Industrial Berolu 
tion It cannot be said that we have dealt with it 
very wisely or successfully, and yet we are all 
agreed that operations which can be as efficiently 
performed by a machme should, m the mterest 
alike of production and the producer, be so done 
Every displaoement however, should be acoom 
panied by careful provision for the displaced The 
social rauon d'Hrt of the machme is that it frees 
the human agent for other work, either m the 
further conquest of Nature or the development of 
hiB own faculties 

Snnivasa Ramanujan 

Collected Papers of Snnwaaa Ramanujan Edited 
by G H Hardy, P V Seshu Aiyar and B M 
Wilson Pp xxxvi + 355 (Cambridge At the 
Umversity Press, 1927 ) 30s net 

R amanujan was bom m India m December 
1887, came to Tnmty College, Cambridge, m 
April 1914, was ill from May 1917 onwards, returned 
to India in February 1919, and died m April 1920 
He was a fellow of Tnmty and a fellow of the 
Boyal Society 

Ramanujan had no umversity education, and 
worked unaided m India untd he was twenty seven 
years of age When he was sixteen he came by 
chance upon a copy of Carr’s “ Synopsis of Mathe 
matics ”, and this book, now sure of an immortahty 
its author can scarcely have dreamt of, woke him 
quite suddenly to full activity A study of its 
contents is mdispensable to any considered verdict 
upon Ramanujan It gives a very full account of 
the purely formal side of the mtegral calculus, con 
taming, for example, Parseval’s formula, Fourier’s 
repeated mtegral, and other * mversion formule ’ 
There is also a section on the transfcsrmation of 
power senes mto oontmued fractions Ramannjan 
somehow acquired also an effectively complete 
knowledge of the formal side of the theory of 
eUiptic functions (not m Carr) The matter is 
obscure, but this, together with what is to be 
found m, say, CSuystal’s " Algebra ”, seems to have 
been hu complete equipment m uialysis and theoiy 
<A numbers It is at least certam that he kntw 
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nothmg of operations with divergent senes or of 
work on the distnbution of primes Above all, he 
was totally ignorant of Cauchy’s theorem and 
complex function theory 

The work he published during his Indian penod 
did not represent his best ideas, which he was 
probably unable to expound to the satisfaction of 
editors In the beginning of 1914, however, a 
letter from Ramanujan to Mr Hardy (then at 
Tnmty, (Cambridge) gave unmistakable evidence of 
his powers, and he was brought to Trmity, where 
he had three years of health and activity 

I do not propose to discuss here m detail the work 
for which Ramanujan is solely responsible (a very 
mteresting estimate is given by Prof Hardy, 
p xxxiv) If we leave out of account for the 
moment a famous paper written m collaboration 
with Hardy, his defimte contributions to raatho 
matics, substantial and origmal as they are, must, 
I thmk, take second place m general mterest to 
the romance of his life and mathematical career, 
his unusual psychology, and, above all to the 
fascinatmg problem of how great a mathematician 
he might have become m more fortunate circum 
stances In saymg this, of course, I am adopting 
the highest possible standard but no other is 
appropriate 

Ramanujan s groat gift is a formal one , he 
dealt m ‘ formula ’ As a specimen we may take 
the followmg (which no one can ever resist quotmg) 
If p(n) 18 the number of ways of expressing n as a 
sum of positive mtegers ( partitions of « *) then 
p(4) +p(9)x +p(14)x* +p(19)** + 

_ {( l-x»)(l-x^«)(l-a;») J» 

{(1-*)(1 -**)(! -x») }• 

The great day of forraulee however, is over No 
one, if we are again to take the highest pomt of view, 
seems able to discover a radically new type, though 
Ramanujan comes near it m his work on partition 
series A hundred years or so ago his powers 
would have had ample scope Discoveries alter 
the general mathematical atmosphere and have 
very remote effects, and we are not prone to attach 
great weight to rediscoveries, however mdependent 
they seem How much are we to allow for this , 
how great a mathematician might Ramanujan 
have been 100 or ISO years ago , what would have 
happened if he had come mto touch with Euler at 
the right moment 1 How much dora lack of 
education matter ? Was it formuke or nothing, or 
did he develop m the direction he did only because 
of (!!arr’s book — after all, he learned later to do 
Hew things well, and at an age mature for an 
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Indian ? Such are the problema Ramanujan 
raises , and everyone has now the material to judge 
them The letters and the lists of results an- 
nounced without proof are the most valuable 
evidence , indeed, they suggest that the ‘ note- 
books ’ would give an even more defimte picture 
of the essential Ramanujan, and it is very much 
to be hoped that the editor’s project of publishing 
them in extenao will eventually be carried out 

Carr’s book quite plamly gave Ramanujan both 
a general direction and the germs of many of his 
most elaborate developments But even with these 
partly denvative results one is impressed by his 
extraordinary profusion, variety, and power There 
IS scarcely a field of formulae that he has not enriched, 
and in which ho has not revealed unsuspected 
possibihties The beauty and singulanty of his 
results are entirely uncanny Are they odder than 
one would expect things selected for oddity to be ? 
The moral seems to be that we never expect enough , 
the reader at any rate expenences perpetual 
shocks of delighted surpnse Prof Watson and 
Mr Preece have begun the heroic task of working 
through the improved statements , some of their 
solutions have appeared recently in the Journal of 
the London Mathematical Society, and these strongly 
encourage the opinion that a complete analysis of 
his note books will prove very well worth while 

There can, however, be little doubt that the 
results showing the most unmistakable originality 
and the deepest insight are those on the distribution 
of prunes (see pp xxn xxv, xxvu, 361, 362) The 
problems here are not m ongm formal at all , they 
eonoem approximative formulae for such things as 
the number of pnmes, or of mtegers expressible as 
the sum of two squares, less than a large number 
X , and the determmation of the order of the errors 
IS a major part of the theory The subject has a 
subtle function theory side , it was mevitable that 
Ramanujan should fail here, and that his methods 
should lead him astray , he predicts the approxima 
tive formulas, but is quite wrong about the orders 
of the errors These problems tax the last re 
sources of analysis, took more than a hundred years 
to solve, and wore not solved at all before 1890 , 
Ramanujan could not possibly have achieved 
complete success What he did was to peroeive 
that an attack on the problems could at least be 
begun on the formal side, and to reach a point at 
which the main results became plausible The 
formulse do not m the least he on the surface, and 
his achievement, taken as a whole, is quite extra- 
ordinary 

If Cair’s book gave Ramanujan direction, it had 
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at least nothing to do with his mdhoda, the most 
important of which were completely ongmal Hm 
intmtion worked m analogies, sometimes very 
remote, and to an astonishing extent by empirical 
mduotion from particular numerical cases Lack- 
mg Cauchy’s theorem, he naturally dealt much in 
transformations and inversions of order of double 
mtegrals But his most important weapon seems 
to have been a highly elaborate techmque of trans 
formation by means of divergent senes and integrals 
He had no stnet logical justification for his opera 
tions He was not interested m ngour, which for 
that matter is of secondary importance in analysis, 
and can be supphed, given the real idea, by any 
competent professional The clear cut idea of 
what IS meant by a proof, nowadays so famihar 
as to be taken for granted, he perhaps did not 
possess at all If a significant piece of reasomng 
occurred somewhere, and the total mixture of 
evidence and intuition gave him certainty, he 
looked no further It is a minor indication of his 
quahty that he can never have mused Cauchy’s 
theorem With it he would have amved more 
rapidly and conveniently at some of his results, 
but his own methods enabled him to survey the 
field with an equal comprehensiveness and as sure 
a grasp 

I must say something finally of the paper on 
partitions (pp 276 309), written jointly with Hardy 
The number p(n) of partitions of n increases rapidly 
with n , thus 

p{m) =3972999029388 

The authors show that p{n) is the integer nearest to 

where A,(w) the sum bemg over p’s 

pnme to q and less than it, w, , is a certam 24?“ 
root of unity, r is of the order of y/n, and 

~dn - A)/?}). C » VI?) 

We may take i'=4 when » = 100 For n-200 we 
may take i'=6 , five terms of the series (1) predict 
the correct value of p(200) We may always take 
V - ay'n (or rather the nearest mteger), where o is 
any positive constant, provided n exceeds a value 
n^a) depending only on a 

The reader does not need to be told that this is 
a very astomshmg theorem, and he will readily 
believe that the methods by which it was established 
involve a new and important principle, which has 
been found very powerful and frmtful m other 
fields The story of the theorem is a romantic one 
(To do justice to it I must infringe a bttle the rales 
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about collaborations I therefore add that Prof 
Hardy confirms and permits my statements of 
bare fact ) One of Ramanujan’s Indian con 
jeotures was that the first term of (1) was a very 
good approximation to p(n) this was established 
without great diflloulty At this stage the n - 
was represented by a plam n — the distinction is 
irrelevant From this pomt the real attack begins 
The next step m development, not a very great one, 
was to treat (1) as an asymptotic ’ senes, of which 
a fixed number of terms (eg v •• 4) were to be taken, 
with an error of the order of the next term 

From now to the very end Ramanujan always 
insisted that much more was true than had yet 
been established there must be a formula with 
error 0(1) ” This was his most important con 
tnbution , it was both absolutely essential and 
most extraordinary A severe numencal test was 
now made, which ehcited the astonishing facts 
about p(lOO) and jp(200) Then v was made a 
function of n this vxu a very great step, and in 
volved new and deep function theory methods that 
Ramanujan obviously could not have discovered 
by himself The complete theorem thus emerged 
The solution of the final diflaculty was probably 
impossible, however, without one more contribution 
from Ramanujan, this time a perfectly characteristic 
one As if its analytical difliculties wore not enough 
the theorem was entrenched also behind almost im 
pregnable defences of a purely formal kmd The 
form of the function V', (») le a kmd of mdivisible 
imit among many asymptotically equivalent forme 
it IS essential to select exactly the right one Unless 
this IS done at the outset, and the - A (to say 
nothmg of the djdn) is an extroordmary stroke of 
formal gemus, the complete result can never come 
into the picture at all There is mdeed, more than 
a touch of real mystery If only we knew there was 
a formula with error 0(1), we might be forced to 
the correct form of But why was Ramanujan 
so certain there was one ? Theoretuxtl insight, to be 
the explimation, had to be of an order scarcely to 
be credited Yet it is hard to see what numencal 
instances could have been available to suggest so 
strong a result and unless the form of 4't 
known already, no numencal evidence could suggest 
anything of the kmd — ^there seems no escape* at 
least, from the conclusion that the discovery of the 
correct form was a single stroke of insight We 
owe the theorem to a singularly happy collaboration 
of two men, of quite unhke gifts, in which each 
contnbuted the best, most characteristic, and most 
fortunate work that was in him Ramanujan’s 
gemus did have this one opportnmty worthy of ft 
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The volume contains a biography by the second 
of the editors, and the obituary notice by Prof 
Hardy These give a vivid picture of Ramanujan’s 
mterestmg and attractive personahty The mathe 
matical editors have done them work most ad- 
mirably It IS very unobtrusive the reeuier is 
told what he wants to know at exactly the nght 
moment and more thought and bibliographical 
research must have gone into it than he is hkely 
to suspect J E Littlewood 

Filterable Viruses 

Filterable Viruses By Harold L A noss, Jacques 
J Bronfenbronner, Alexis Carrel, Edmund V 
Cowdry, Rudolf W Glaser, Ernest W Good 
pasture, Louis 0 Kunkel, Stuart Mudd, Peter 
K Olitsky, Thomas M Rivers Edited by 
Thomas M Rivers Pp ix+428 + 15 plates 
(London Bailli^re, Tmdall and Cox, 1028 ) 
34« net 

rilHE nature of virus still eludes precise de 
-I- fimtion No one knows exactly what it is, 
and none of the hypotheses covers all the apparent 
facts without a certam amount of artificial strain 
mg At one extreme there is the conception that 
a virus IS a parasite, something analogous in a 
general way, though not necessarily closely similar 
to a hactenum or a protozoon, with properties 
appropriate to its very small size It is odd, 
though, if this IS so, that no saprophytic vunis is 
known We can imagine a pathogemc bacterium 
ansmg by some process of adaptation from the 
many similar saprophytes existing everywhere in 
Nature, but the viruses are always associated with 
hvmg cells and have never been certainly known to 
multiply m their absence At the other extreme 
are those who look upon them os derivatives of the 
cells vnth which they are associated, possibly par 
ticulate but not living mdividual organisms The 
difficulty in this view is to explam the transmissi 
bility, the remarkable power of multiphcation or 
increase, and the specificity revealed by serological 
reactions 

Midway between these extremes come tl^pse who, 
hke Boycott, regard viruses as an order of being 
neither wholly alive nor wholly dead, but with some 
of the properties of both states or, like WoUman, 
look upon them as altered detachable genes, 
capable of leanang their cells of ongm and entenng 
other similar cells, an mtnguing combmation of 
infection and heredity The parasitic conception, 
however, is * a convenient working hypothesis 
Nothing certamlv disproves it, and it will probably 
R I 
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continue to hold the field until there la -conoluBlve 
evidence of the origin of a virus de rumo, aa is 
already suggested by the work on bacteriophage 
and the filterable tumours 

Ammal pathologists lay great stress on filter 
ability as an important character, and so no doubt 
it 18 when it occurs But its present importance 
18 perhaps chiefly a historical residue Even in 
animal virus diseases it is not a constant character, 
and the plant pathologist attaches little import 
anoe to it, even in diagnosis, since most of the virus 
diseases of plants are not transmissible by ex 
tracted juice, whether filtered or not It is 
possible that it may come to have a real importance 
as a means of distinguishmg vinises which can be 
detached from their cells without loss of character 
from those which caimot, but this is still m the 
future One is glad to see that in the book under 
review the term ‘ filterable viruses ’ is used in a 
general non committal way to cover all the active 
transmissible agents which produce virus disease 

The present volume is sure of a welcome, and 
deserves it The amount of information that has 
accumulated on the subject of virus diseases since 
Iwanowski showed, thirty seven years ago, that 
tobacco mosaic is filterable, is so enormous that 
even the specialist cannot keep abreast of it all 
It covers so wide a field (mammals, birds, hsb, 
plants, insects, even bacteria) and the literature w 
so widely scattered that it is difficult so much as 
to hear of all the papers that appimr, and the col 
lection of the salient facts into a single volume is 
a useful piece of work Even m this volume of 
more than 400 pages, detailed survey has proved 
impracticable, and the method wlopted is to select 
certain diseases of man, animals, fowls, etc , and 
treat them as typical examples of the ihfforeiit 
groups, prefacing them with some chapters of a 
more general nature 

The first chapter, on “ Home General Aspects of 
Filterable Viruses,” by the general editor, T M 
Rivers, has already appeared in the Journal of 
Bacimology It discusses m a senes of short 
sections such questions as epidemiology, immunity, 
filterability, size and the hke, giving bnefly the 
asoertamed facts and occasionally the theones 
This chapter, we think, might have been consider 
ably expanded The book, os a whole, no doubt 
aims mainly, and commendabiy, at recapitulating 
established fact rather than theoretical discussion , 
but — to take only one example — to abandon a 
consideration of whether viruses are animate or 
inanimate, on the ground that ” it leads one into 
the sterile duoussion of what life is, a problem still 
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in the realm of metaphysics,” seems scarcely 
adequate 

An excellent chapter follows on filters and filtra 
tion, by Stuart Mudd, practical and sane, and also 
salutary because many unwarranted oonolusions 
have been drawn from experiments with filters 
The third chapter is by A Carrel, on tissue culture, 
in the study of viruses, a method likely to lead to 
greater results than it has produced as yet E V 
Cowdry oontnbutes a cautious, well balanced, and 
informative discussion on intracellular pathology, 
with excellent illustrations, coloured and un 
coloured 

Then follow the special articles already referred 
to Poliomyehtis in man by H L Amoss, foot 
and mouth and vesicular stomatitis by P K 
Ohtsky, contagious epithehoma m birds by E W 
Goodpasture, vurus diseases of insects by R W 
Glaser, of plants by L 0 Kunkel, and of bacteria 
by J J Bronfenbrenner All these are authorities 
on the subjects of which they treat, and, although 
in every case a speciahst will no doubt wonder at 
some omissions and feel disposed to quarrel with 
some statements made, still they do give excellent 
reviews of present knowledge and convenient 
summaries of present opinion, and that is what one 
hopes to find in chapters such as these They are 
addressed not so much to the specialist, who pre 
sumably knows the facts of his own subject, as to 
the serai specialist and the worker on cognate hues, 
who cannot easily keep in touch with current know 
ledge outside his own hmited held This function 
they serve admirably The whole volume is a 
most useful and convement collection of the avail 
able information on filterable viruses 

J Henderson Smith 

Problems of Island Life 

DipUra Brachyccra, and Alhertcera of the Fiji 
Inlands based on Materml in the British Museum 
{Natural History) By Mano Bezzi Pp vm + 
220 (London British Museum (Natural His 
tory), 1928 ) Ifw 

I SLAND life presents problems of great mterest 
to the biologist and in particular to the student 
of geographical distribution Among the many 
islands of Polynesia a great field for research 
awaits inquiry In so far us the insects and other 
invertebrates are concerned, we know as yet com- 
paratively little respectmg what peouhar forms are 
present, how the creatures of one group of islands 
differ from those of another, apd from where they 
have been derived 
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The Hawaiian group w better known than any 
other Pacific archipelago, a fact largely due to the 
wisdom and foresight of those Englishmen who 
inaugurated the “ Fauna Hawiiensis ” and saw it 
through to completion Its volumes form the 
groundwork for all subsequent progress in Hawaiian 
entomology, besides providmg an important con 
tnbution to the problems of island life m general 
The work was not instituted one month too soon 
— in fact, species had already disappeared and 
become lost to science before its mception To day 
the spread of cultivation on the island of Oahu, for 
example, has practically destroyed the whole of 
the indigenous insect fauna over most of the 
terram — what is left is mainly to be found on the 
forest-clad flanks of its steep mountams Without 
the “ Fauna Hawiiensis ” we should be at a loss 
to day to know whether many of the insects are 
introduced or mdigenous, and when it comes to 
problems of jiest control this kqowledge acqmres 
added importance The work of the Percy Sladen 
Trust Expedition, under Prof J Stanley Gardiner, 
has similarly laid the foundations of our knowledge 
of the fauna of the Seychelles and neighbouring 
islands in the Indian Ocean 

It 18 only a matter of time when Fiji Samos, and 
all the larger oceanic islands will inevitably come 
under the influence of cultivation to the same 
extent as the Hawauan group To day they are 
changing, and new elements are entering their 
fauna through the agency of increased maritime 
communications Sooner or later a highlv com 
positc and drastically altered fauna will result 
There is no doubt, therefore, if we are to have an 
adequate knowledge respecting the native insects 
and other olcinents of the fauna of Polynesia, 
every opportunity needs to be utilised, at least to 
collect matenal, before civilisation advances much 
further It might be feasible to circularise and 
impress this fact upon all resident naturalists and 
induce them to send specimens to our national 
collection It may bo necessary to provide them 
with instructions store boxes and apparatus, but 
it would be worth while and the costs would be 
relatively trifling 

The small volume by the late Prof Bezzi, now 
before us, consists of a senes of highly technical 
detailed descriptions of flies from the Islands 
Smee its author was one of the most emment 
of Diptensts, it is consequently authontative 
Altogether 239 species of flies are dealt with, and 
It IB noteworthy that only 30 of them were known 
to exist m Fiji (mcluding the Tonga Islands) up to 
the end of the year 1926 It is also mterestulh to 
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note that 60 per cent of the flies enumerated are 
endemic to Fiji, and nearly all were previously 
undescribed Certam famihes of flies, notably the 
OrtahdsB, Trypetidso, GilonpidsB, and Muscidse, 
comprise, on the other hand, a good many non 
endemic forms, probably on account of their 
association with the activities of man Their 
distribution by commerce in fruits and other 
vegetable matter, or by the drifting of trees and 
plant debris in the sea, accounts for the presence 
of a considerable number Excluding the imported 
elements, the Fijian dipterous fauna is an endemic 
one of Austro Malayan ongm A point of great 
economic importance is the fact that the Mediter 
ranean fruit fly (CeraltUs capttata) is happily absent 
from the list, and yet it is a pest in some other 
Pacific islands 

The Natural History Museum has done zoology 
a service m publishing this volume, and it is to be 
hoped that its appearance will stimulate the col 
lection of further matenal bearing upon the unique 
problems of island life A D Imms 


Methods of Sea-water Biology 

Handbttch der bxologtachen Arbeit gmethoden 
Herausgegeben von Prof Dr Emil Abderhalden 
Lieferung 266 Abt 9 Methoden der Erjornch 
ung der Jjfiatungen des tienschen Orgamsmua, 
Tell 5, Heft 2 Mefhoden der Meerwaaserbiologie 
Uber Kultur imd Methodik lieirn Studium der 
Meerespflanzen, von Josef Schiller , Methoden 
der Untersuchuiig der Bodenfauna des Meor 
wassers, von Harald Blegvail Pp ISl 3 JO 
+ 11 Tafeln (Berhn und Wien Urban imd 
Sthwarzenberg, 1928 ) 10 gold marks 
O CHILLER’S work oorupies 129 pages of this part 
O of Abderhalden’s ‘ Handbuch,” the remaining 
20 with 11 tables being Blegvad s portion Tho 
former contains detailed information on the sotting 
up of small aejnana, their aeration and tempera 
ture control Some account is given of the chemical 
composition of sea w ater and of tbe % arioiw salt 
solutions used for the culture of fresh water and 
marme algae , sections are devoted to ^e orgamc 
nutrients useful m the study of marine Chryso 
and Cryptomonads and other plants, also to sohd 
media and colloidal solutions Attention is directed 
to the necessity of regulating the mtensity of the 
light, and details are given conoemmg the con- 
struction of vanous types of light filter, solid and 
hquid References are made in particular to 
Pringsheim’s work on the culture of algse , men 
tion IB made of Schott und Gen 's light filters. 
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but the Wratten and Coming filters hare been 
omitted 

Throughout, one is struck with the fewness of 
the references to Bntish and American work — 
but then British marme biology has been prepon 
doratmgly zoological, and Oltmanns remains the 
standard authority on the marme flora of a sea 
going nation The Americans, though active on 
the Pacific coast, have Ixieii late comers into this 
field A section is devoted to the isolation of 
organisms required for pure cultures and there is 
a figure of a pipette, with rubber teat, of quite 
unserviceable thinness , the centrifuge tube shown 
would break at the first tune of usuig Simple 
forms of water sample bottles are shown, but the 
standard Nansen Petersen is not mentioned 

The purely botanical portion is done with 
Teutomc thoroughness, the groups bemg con 
sidered one by one in great detail The reviewer 
confesses to a feeling of surprise at readmg of the 
large number of alg® that have been cultivated 
Mention is made of Thurot’s early (1854) work on 
the crossing of Fvrua vestevlome and F serratua 
also of subsequent work by Lloyd Wilbams and by 
Sauvageau Overton’s (1913) work on the par 
thenogenoeis of the ova of Fvcua, induced arti 
ficially, has been mcluded When it was first pub 
fished, the reviewer repeated it — the experiment 
goes beautifully Nobody appears to have used 
algal material for such studies since Overton 
published, which is strange, since sea urchin and 
other ammal eggs have been worked at assidu 
ously In conclusion, the Phanerogams Zoatera and 
Poetdonia are mentioned m virtue of their manne 
habitat, and a long list is given of the alg® of the 
Adriatic, North and Baltic Seas, with their vege 
tation penoils and ease of cultivation 

The whole article constitutes a very useful 
compendium of the present state of knowledge on 
this subject 

Blegvad’s article deals mainly with various 
bottom grabs, such as that of the late Director 
C G Joh Petersen For quantitative work, grabs 
are made to cover 0 1 m * or, for larger animals, 
1 m * These are described and illustrated It is 
hard to see the value of mcludmg pictures of a 
dredge swung clear for use, of a boat with squau'e 
net, and of partly filled sample bottles The re 
suits obtamed with the bottom grabs are of great 
interest A figure gives the large annual variations, 
from 1910 until 1922, m the population density of 
the sea bottom at one station in Abra alba and in 
SoUn pellvctdw The bottom fauna in Timfjord 
18 worked out in groat detail in Table 1 Other 
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tables (plates) show piotonaUy the distribution of 
animals m the various associations {Benedlung, 
colonisation) or oommumties found on different 
types of sea bottom These are excellent, as it is 
very difficult to visualise the meamng of numerical 
fauna lists Plate XI shows the seas surrounding 
Denmark stippled and marked to show the areas 
covered by the vanous oommumties No other 
seas have been worked out with such detailed 
accuracy This article is commendably brief, and 
18 packed with information 


Our Bookshelf 

ChetnuMl Pvblxcatxona thexr Nature and Use By 
Prof M G Mellon (International Chemical 
Senes) Pp viu+263 (New York McGraw- 
Hill Book Co , Inc , I^ndon McGraw-Hill 
Pubbshing C!o , Ltd , 1928 ) 12s fid net 

To the several books and various other publications 
that deal specifically with the topography of the 
hterature of chemistry is now added one which, m 
addition to Supplying the usual kmd of information 
and advice in the mampulation of such tools as are 
available — extremely valuable as both are — goes 
a step further, and drives its lessons home bv pro 
vidin^ material for practice m the specialised 
technique which is desenbed AJread;y , of course, 
chemical literature has reached such vast proper 
tions (havmg wown at a rate not altogether in- 
dicative of real chemical progress) that wo feel a 
lurkmg sympathy for the business man who had to 
give up business in order to attend to his card index 
Moreover, the areas of intersection of chemical and 
other scientific spheres have tended to enlarge 
and become mdistmctly defined 
It 18 not surprising, therefore, that general 
excursions havmg m view an exhaustive examma 
tion, a rapid disinterment of what in the clrcum 
stances may be buned treasure, or even a burned 
survey to provide a background for some com 
mercial decision, tend more and more to bo 
entrusted to s^ialists, or at any rate practicians, 
in the art For exactly the same reasons it is 
clearly desirable that students of chemistry should 
find time to femihanse themselves with the records 
of their subject The material m this book is 
intended to constitute the basis of an under 
graduate course 

There are mne chapters, m which the develop- 
ment of the literature, ongmal sources (periodioals, 
institutional ^rooeedings,t patents, and miscel 
laneous oontnbutions), and secondary sources 
(penodicals and senals, bibhographies, works of 
reference, and text books) are discussed, and the 
techmque of the search is desenbed The subject 
IS plac^ on a olasa-room basis — or rather, on a 
hbrary basis — by the mclusion of fourteen groups 
of problems (arranged in a manner somewhat 
reminiscent of ‘ prep in the lower fourth ’), m 
which the student is required, for example, to 
supply full details concerning an assigned jounial, 
to collect, complete with ‘ chapter and verse,’ 
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seleoted physico-chemical data, or to ‘ look up ’ 
an organic compound Moat chemists have learnm 
the use of the literature m the school of necessity, 
so that although its appearance as an exercise may 
seem to them somewhat strange and ounous, they 
will all the more readily perceive the advantsM of 
early systematic direction A A E 

Radumumes, Radtoviaton, Tdevtaton By C 
Francis Jenkins Pp 143 (Washington, D C 
Jenkms I^aboratones, 1929 ) 2 50 dollars 
C F Jenkins, the author of this work and one of 
the pioneers of television, took up inventmg as a 
profession about thirty years ago He now pos 
Besses more than four hundred patents m Amenca 
and other countries, and has a private laboratory in 
Washington for carrymg out his researches He 
has done an immense amount of work m develop 
ing ‘ radiomovies,’ both by using wires (television) 
and by transmittmg them by radio waves (radio 
vision) 

In July last, Mr Jenkins began broewlcastmg 
radiomovies at fixed times He thus gave the 
amateurs something for which to ‘ angle ’ A few 
weeks later more than a hundred amateurs had 
finished their receivers and could reckon with cer 
tamty on getting their regular picture stones At 
first only silhouettes were broadcast, as it was 
essential to keep the frequency band loss than ten 
kilocycles The Radio Commission has now assigned 
to his company a band 1(X) kilocycles wide (4900 
5000 kilocycles), and at the present time thousands 
of amateurs receive half tone ' movies ’ on their 
receiving picture sets The pictures transmitted 
are mainly pantomime pictures, but Mr Jenkins 
expects that his new machine, which is practically 
fimsbed, will revolutionise the art and make it 
possible to transmit pictures of theatrical perform 
anoes, outdoor games, inaugural ceremomes, and 
even gremd opera with full vocal aocompamment 
This book describes how to make and work a re 
ceiving set It concludes with descriptions of other 
of Mr Jenkins’s mventions, including a landmg alti 
meter which enables an airman to glide his machme 
to a landing m a fog, a novel method of predicting 
hurricanes by means of the snapping noises they 
produce in a radio receiver, and a method of guiding 
an aeroplane on its course m a fog He is the in 
ventor of the motion picture projector, the prmciple 
of which IS in use all over the world The Franklin 
Institute awarded him a gold medal for this ui 
vention m 1896 

The Journal of the Institute of Metals Vol 40 
Edited by G Shaw Scott Pp xu+877 + 37 
plates (London The Institute of Metals, 
1928 ) 31s 6d net 

Bhpobts on the corrosion of condenser tubes and 
on the properties of alloys for die oastmg oooirey 
a promment position m the new volume Tbe 
work on corrosion has had a definite result m 
showing that oupro-niokel and a speoial aluminium 
brass have a high resistance to attack by streams 
of air bubbles earned off by the water, perham the 
most frequent cause of damage. The researeneff of 
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this committee have proved particularly valuable 
to the tube mdustry 

Die castmg has made great progress in recent 
years, although even now it is far less used in 
Great Bntam than in Amenca, and the present 
papers contam valuable information as to the 
metals best suited to this class of work W Hume 
Rothery desenbes the methods most suitable for 
the preparation and study of alloys containing 
highly reactive metals, such as sodium and calcium, 
and P Hargreaves contmues his investigations of 
alloys which are softened by cold working instead 
of bemg hardened An example of the detailed 
study of a complex alloy system is that of the 
alloys of aluminium with copper, silicon, and iron 
b V A G C Gwyer, H W L Philips, and L Mann, 
iliustrated by very good photomicrographs and by 
numerous diagrams Under ordinary conditions 
of cooling, these alloys depart considerably from 
equilibrium, so that they are used in a metastable 
condition An unexpected result is recorded by 
D R Tulhs, who has freeii aluminium alloys from 
the gases causing unsoundness by passing a stream 
of chlorine through the molten metal, this process, 
unpromising at first sight, having proved to be 
tochmcally successful 

The volume contains many other papers and the 
usual abstracts 

Travels and Settlements of Early Man a Study of 
the Origins of Human Progress By T S Foster 
Pp 320 (London Ernest Benn, Ltd , 1929 ) 
21« net 

Mr Foster has worked over the data of palteon 
tology and prehistoric archeology in their beanng 
upon the distribution of man with considerable 
uigenuity, and still greater enthusiasm, which have 
involved him in frequent departures from the 
orthodox new He is both stimulating and provo 
oative He is an ardent supporter of what he caUs 
the Anatolian strain, that is, a race originating m 
the Anatohon plateau of what is more usually called 
the Armenoid tyro, as a factor m the development 
of civilisation He has allowed full play to his 
theory when workmg out racial strains m the culture 
of the Paoifac Although it cannot be said that this 
18 entirely assumption, the evidence is a very slender 
support tor so elaoorate a superstructure His view 
of the origin and growth of Amencan culture 
depends upon the acceptance of the Calaveras and 
New Jersey skulls — which are more than doubtful — 
and the Central and South Amencan early oivilisa 
tions seem to be left hanging m the air 
New Worlds for Old the Realm of Modem Physics 
By Robert G Lunnon Pp v -f 106 tloi^don 
Methuen and Go , Ltd , 1928 ) 2s 6d net 
This little book is intended for those of the general 

S ubho who are not acquamted with the modem 
evelopmente of physics It is a perfectly accurate, 
though neceaaarily moomploto, account of the dis 
covenes of the last twenty five years The writing 
is most suitable for a book of its land, and the aver- 
age reader is not Jikely to amve at fali» conclusions, 
as IS BO often the case, through the fact that the 
terminology is ^yond hun 
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Letters to the Editor 

[The Fdttor doea not hold htmaelf re»pon8d>le for 
opxnione expressed by hxs correspondents Neither 
can he undertake to return nor to correspond with 
the writers of rejected manuscripts inlended for this 
or any other part of Nature No notice is taken 
of anonymous communicationa ] 

The Nature of the Penetrating Radiation 
I p to the present time tlie view that the penetrating 
radiation consists of short gamma rays has been 
prevalent chiefly beoause the Targe penetratmg pi^er 
which these rays possess is ass loiated with r^ation 
of gamma ray type Our recent experiments however 
indicate that this radiation is of corpuscular nature 
The experimental arrangement consisted simply of 
two tube counters of the type recently developed 
by Qeiger an I Mullei {The NtUurwiss 18, 617 1928) 
which were placed above one another at some distance 
apart in a space screened by 6 cm of lead and 6 cm 
of iron Each of the counters was connected to an 
electrometer an 1 the deflections of the two electro 
meters which were duo chiefly to the penetratmg 
radiation (C eiger Phys Feilschr 29 830 1928) were 
registered side by side on a moving film With this 
arrangement a oonsi lerable number of simultaneous 
deflections of both instruments was recorded For 
small distances between the counters up to about 
20 per cent of the total number of deflections of one 
counter were coinci lent pairs This percentage is so 
great that it must be explained in the basis that 
coincidences occur if the same corpuscular ray enters 
both counters 

Two hypotheses may be made concerning the irigm 
of this corpuscular radiation One is that the primary 
radiation may be of the gamma type and the oo 
incidences the result of secondary electrons In this 
case one would expect the corpuscular rays to be 
more easily absorbs than the penetratmg radiation 
that causM them The alternative is that the 
penetrating radiation is really of corpuscular nature 
m which case a^freement should exist between the 
absorption ooeflBoient of the rays causing the coincident 
deflections and that directly measured for the pone 
trating radiation itself 

In order to distmguish between these alternatives 
a block of gold 4 1 cm thick was placed between 
the counters the dunmution in the number of oo 
incidences thereby giving a measure of the absorption 
of the corpuscular rays The first attempts were made 
m a laboratory of the Reichsanstalt where the thick 
floors and ceihngs of the rooms above us mwtly 
hardened the radiation There was no deflmto 
diminution in the number of oomcident pairs under 
theee conditions Wo then repeated the ei^runent 
on the roof of the budding with the lid of the screen 
removed Under these conditions the unfiltered 
radiation from above acted directly on the counters 
and a defimte dimmution m the number of oo 
moidenoes was observed on introducing the gold 
block The observed diflerenco gives (nip) Au—^ 6 
± 0 6) X 10 > for the mass absorption coefficient This 
value agrees well with that measured directly for the 
unfllterM cosmic rays We conclude from these data 
that the penetrating radiation is not of gamma but of 
corpuscular type 

The complete description and discussion of these 
expenments will appear m the Zeitschnft fur Physik 
W Bothe 
W KOLHdRSTEB 

Physikalisoh Teohmsolie Reichsanstalt 
Berhn Cbarlottenburg 
Meteorologisoh magnetisohes Observatoriuro 
Potsdam April 3 
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Tamperatura CondltloiiB in the Sues Canal, 
July December 1928 

The study of the temperatures met with in the 
Suez Canal is mvested with more them ordmary 
interest m view of the hnkage affected between two 
different sea areas and the possibilities of an exchange 
of faunas 

The Cambridge expedition to the Suez Canal {Trans 
actions of the Zoological hociety 1927) has shown that 
more marme ammals have moved from the Red Sea 
to the Mediterranean than from the Mediteiranean 
to the Red Sea The expedition also published valu 
able evidence to show that for most of the year the 
canal water was tmder the mfluenoe of a slow residual 
drift from the Red Sea This however was reversed 
during the months of the Nile flood 

In studying the question of the migration of young 
or drifting orgamsms through the canal temperature 
has very rightly been considered as of first import 
anoe as a possible hmitmg factor 

The only senes of data concerning the tempera 
tures of the canal that offer anythmg hke a con 
temporatieouK senes are those taken by the Pola 
oxp^ition m October 1895 and May 1896 

The present observations were all made withm 
two days on each ooiasion anl so were \or> nearly 
simultaneous 

The following list shows the positions at which they 


Suez Canal Station 1 
2 


3 


6 

ft 


Opposite entrance buoy to Suez 
Canal Port Said 
Opposite Canal Company s 
signal station at Ballan 
1 kilometre S E of the Canal 
Company s landing stage at 
Ismaiha 



I akes 

Kilometre 130 of the Canal 
Opposite the last buoj but one 
of the Suez Canal at Suez 


It 18 the mtention of the direotorate of Fisheries 
Research Coastguards and Fishenes Service to take 
routine temperature and sahnity observations from 
theee positions over a run of years 

The surface observations for July 1928 and tebru 
ary March 1929 Eue shown here 


18 728 18 788 19 728 20 7 28 20 7 28 20 7 28 
104S U60 1087 1228 1028 1860 

28 82 28 28 29 00 29 18 28 86 26 65 


28 2 29 28 2 29 28 2 29 


1605 1705 1189 


A Nansen Petersen insulated olosmg bottle was 
used with a Schmidt thermometer 

Examining the Cambndge and Pola expedition 
temperatures one is struck By the anomaly of higher 
figures for Port Said than for Suez This same con 
dition 18 shown m my figures for July In February- 
Maroh however, there is a higher temperature at 
Suez than at Port Said and from Station S C 2 to 
Suez there is a steady nse along the whole length of 
the canal 

There seems to be then a higher temperature at 
the northern end of the canal than the southern m 
summer, and a higher temperature at the southern 
than the northern end m wmter This relatively 
higher summer temperature of the water at Port Said 
18 quite mexphoable on ordinary oonsiderationa of 
position and I am led to suggest the following ex 
planation 
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The sea m the aai^bourhood of Port Said is 
constantly receiving Jfile water This comes out 
through a large shallow lake — Lake Menzaleh — and 
in the summer and autumn through the Danuetta 
mouth of the Nile Travelling through a thousand 
miles of heated desert — partly disohargmg through a 
shallow lake which is rapidly heated bj the sun — the 
effluent water of the Egyptiem Nile is much hotter 
than that of the Mediterranean Sea in the summer 
The order of the temperatures in these delta lakes 
IS well shown by Paget (Fisheries Report of Egypt, 
1921) It will be seen that the average monthH 
temperature in August and July is lO" C 

R 8 WlMPKKNV 

Villa Fortune, 

Rue Lavaison, 

Bulkeley, Alexandria 
Mar 26 


Anti -Knock Ratings of Pure Hydrocarbons 

Prof Nash and Mr Howes emphasise the fact that 
whereas their figures for trimethylethylene and 
diamylene were quoted for twenty per cent volume 
concentration, our own were for twenty per cent 
weight concentration Prom curves obtained for 
these hydrocarbons reproduced m Fig 1, it w clear 
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that over the range exa min ed the relationship between 
weight-concentration and increase in H U C R is 
bnear Knowmg the speoifio gravities, it is a matter 
of simple o^oulataon to show that the disorepanoy 
cannot be due to our use of what we regard as tlw 
only rational procedure The sproiflo gravity of 
the standard fuel was 0-721$ at 60° F 
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So far as the possible effects of volatihty are con 
cemed, all tests at these laboratories are earned out 
with sufficient mtake air, heating, and jacket and head 
temperature to ensure that no appreciable difference 
in anti knock rating is found with any further heating 
whether low boiling gasolines or heav\ kerosmes are 
being tested 

The recent ret ommendatioiis maiJe by Campbell 
Lovell, and Boyd regordmgtht importance of making 
all coiiipunsons at tlie imxturo strength which gives 
maximum pinking have been m use here for upw ards 
of two years 1 ho Armstrong engine develojictl mde 
pendently iii these laboratories while their work was 
m progress includes both variable compression head 
and bounomg pin 

In order to find definitely whether differences m 
volatility are the cause of discrepancies between one 
fuel end another, expenmonts have been carried out 
with 

1 Stanilard heating conditions and compression 
adjusted to suit the sample 

2 EvajKirative cooling, high coinpiossion and 
throttling to contiol the pinking as is the practice 
when using the Delco engine 

The mean results were identical, although 1 he values 
of single loadings using the second set of conditions 
weie more eiiatio owing probably to the method of 
cooling which tends to induce stray hot spots 

We feel that possibly complete agreement might 
be reached on those pomts still in doubt if tests 
were cai lu d out using a common supply of li imethyl 
ethylene and diamylene m both engines, employing 
a range of air fuel ratios 

In the case of the Ricardo B B engine and the 
Armstrong engine used m this laboratory, the effect 
of air fuel ratio has already been thoioughlv studied 
Similar oxjieriments could be made without alteration 
to apparatus on the Delco plant, and wo have no 
doubt com eniing the ultimate results 

Confii Illation of the accuracy of our figures is 
afforded by the fact that substantisilly identical values 
are obtained using such a wide range of research 
engines as 

(o) The Thorny oroft overhead valve engine of 
1026 cc capacity (b) The Ricardo sleeve valve 
engine of 360 oo capacity (c) The Armstrong 
engine with a fixed ratio he^ (d) The Armstrong 
engine with a v anable compression head 

S F Birch 
R Stansfii' ld 

Anglo Persian Oil Co , Ltd , 

Meadhurst Laboratones, 

Sunbury on Thames 


We would thank the Editor of Nature for kindly 
allowing us to reply to the above letter of Messrs Birch 
and Stansfield, but feel that we must not trespass on 
the space of this journal any furtlier in that all 
contnbution to our knowledge of the subject under 
discussion ceased with our letter which appeared m 
the issue of April 6 

In our previous cominiinioation no sug^tion was 
mode that the difference in the results obtained for 
iliamylene and trimethylethylene was due entirely to 
the fact that Messrs Biroh and Stansfield employed 
oonoentrations by wei^t, whereas we used concentra- 
tions by volume Nevertheless, the fact must neces 
sanly oontnbute to the discrepancy 

It 18 also not impossible that the samples of di 
amylene as used by Messrs Birch and Stansfield and 
ourselves were not ohenuoally identical The boil 
mg ranges Wer^ not the same, and seeing that 
the diamylene as made from trimethylethylene is 
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probably not a single cheinioal entity but a nuxture 
of isomers, the composition of the diamylene produced 
may vary with the method and condition of the 
particular piolymeriaing reaction used Diamylene, 
prepared m this way, cannot be ohemically described 
with the same oertauity that would be associated with 
tnmethylethylene 

With regard to the other point raised, it is well 
known that differences in results obtamed by different 
workers with different engines may be due to techmque 
and design, and it is well realised that concordant 
results will never be obtameil until a standard method 
of test IS employeil by all laboratories 
We welcome Messrs Birch and btansfleld’s sug 
gestion of carrying out tests usmg a common supply 
of tnmethylethylene and diamylene m both types of 
engine, as we feel that such collaboration would result 
m a much greater advance than further correspondence 
at this stage of our knowledge 

In the meantime, it is known to us that research 
workers in the United States have been carrying out 
similar investigations for some \earB, and now that 
the results of our work have been disclosed, it would 
add materially to our knowledge of the subject if they 
would publish their conclusions 

A W Nash 
Donai-d a Howes 

Department of Oil Engmeenng and Refining, 
l^mvorsity of Birmmgham 


Rise and Fall of the Tides 
Fbom information published by the Hydrographic 
Department of the Acimiraltr it is possible to uid the 
nse and fall of the tides and the times of high and low 
water on almost all the coasts of the world except m 
the extreme north and south latitudes 

The periods of the tides dejiend on astronomical 
conditions, and the many terms which are mvolved 
have been investigated The penods, however, 
furnish no information as to the tidal range, that is, 
the difference in elevation between high and low water 
A very simple calculation, however, depending 
merely on the masses and distances of the tide 
produemg bodies, suifloea to show that were the earth 
fluid and devoid of rigidity, then the difference be 
tween the semi axes of the tidal spheroid would be of 
the ortler of one in twenty million, or about a foot at 
the earth’s surface 

From the Admiralty lables it will be seen that on 
coasts facmg the open ocean the observed nso and 
fall in relation to the land lies somewhere between 6 and 
10 feet on the average, but that where the coast Ime is 
oomplioated and the water shoals gradually, far greater 
V ariations appear, which may range from 0 to 60 feet 
It IS not necessary to go outside the Engbsh and 
neighbouring coasts to find examples of such differ 
enoes For example, near the mouth of the English 
Chaimel the nse and fall is about 20 ft , m the Bristol 
Chtumel, nearly 60 ft , at Portland, about 6 ft , and 
in the neighbourhood of Mt St Michel, 60 ft These 
large differences may be accounted for m part by inter 
ferenoe, that is, by the tide reaching the position of 
observation by different routes of unequal effective 
lengths, or again, resonance may be mvolved, as is 
apparently the case in the English Channel, whore high 
and low water at the opposite ends occur at the same 
time 

The most general cause, however, which operates to 
make the coastal nse and fall so much larger than the 
eqmUbrium tide in the o^n ocean, is the p^ual oon 
oentration of energy wmoh occurs when a wavs of 
small amplitude but large mass travels from deep to 
shallow water 
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Among many familiar examples which depend on 
the same sort of concentration of a constant amount 
of energy m a gradu^ly dmunishing mass, may bo 
mention^ the cracking of whips, flapping of flags 
and sails, throwing a rope, and throwing a fly, and I 
will add three more where the results can be readily 
calculated 

(1) A heavy flexible cord passes through a hole in a 
fixed honzontal plate That port of the cord which 
hangs free below the plate is given a small honzontal 
velocity and swinM as a pendulum The cord is then 
drawn upwards through the plate Above the plate 
the cord is stationary, and the energy it oontamed is 
transferred to the part still hanging free, the mass 
of which continually decreases with the length of the 
free part Hence the honzontal velocity of that par? 
tends to become infimte when the length vimishes 

(2) A hght reel is wound with a few turns of massive 
but flexible cord and placed on a honzontal table to 
which one end of the cord is attached Two forces 
act on the reel, both tending to make it roll away from 
the pomt of attachment of the cord to the table, 
namely (o) the weight of one half turn of the cord 
actins at half the radius of the reel, and (6) the hon 
zonted component due to the oentnfugal force of the 
mass of h^ a turn of the cord at the velocity of 
the rotation of the reel As the rollmg proceeds the 
cord IS left at rest on the table, and the ener^ is 
graduadly concentrated m the remaimng turns Hence 
the angular velocity tends to become infinite as the 
last part of the cord leaves the reel 

(3) An endless massive but flexible belt connects 
two wheels lying m the same plane The wheels are 
given a oertam spm, and both parts of the belt we then 
cut at the same instant half way between the wheels 
What 18 the subsequent motion of the two parts of 
the belt ? Before cuttmg, the total momentum is 
zero If the line joining the centres of the wheels is 
taken as the axis of X, the momentum pwalJel to X 
remains zero for both parts, but after the out is made 
18 equal and opposite m direction for the two parts 
Its amount bemg the component parallel to F of those 
parts of the belt which are m contact with the otroum 
ferenoe of the wheels The centres of mertia of each 
part remain at a constant distance from Y, but move 
at a constant speed parallel to F, one to the right and 
the other to the left of X according to the direction of 
the spin It will be found that me out parts of the 
belt assume m succession the shape of alternate right 
handed and left handed pot hooto, becoming straight 
lines for a single instant with an infinite tennmal 
velocity parallel to F 

How very large the velocities at tamed by the 
concentration of energy may become m real oases is 
shown by the crack of a whip, where the few feet per 
second origmally given to the lash rises to explosive 
velocity at the last instant 

The gradual increase m the height of gentle waves 
as they approach a shelvmg beach is faraihar to most 
people, and the same sort of action must accompany 
the small disturbance which constitutes the tidal wave 
m deep water as the latter shoals 

What the equihbnum rise and fall relative to the 
floor of the deep sea really is, is qmte unknown either 
by observation or by theory 

In the Phil Mm (vol 60, pp 228, 278) there are 
papers by Sir Q B Airy and Sir William Thomson 
wbioh touch on this subject and on Laplace’s theory 
of the tides Airy objects to some of l^plaoe’s work 
which 18 upheld by Sir William Thomson 

Laplace’s sphenoal hwmonios are so general as (if 
the reetnotion is not speoiaUy mtrodui^) to cover 
the mtroduotion or withdrawal of fluid at the poles 
— the condition of oonstanoy of fluid volume was in 
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eSeot introduced by Laplace, and this Airy calls a 

singular and unwarranted principle ” Sir WiUinm 
Thomson says this unwarranted prmoipla is m fsMit 
an •' exquisitely subtle ” method by wmoh Laplace 
detemuned a certain constant, and Airy rejoins, “ I 
look on Laplace’s process as a mere sport with symbols 
and on Laplace’s conclusion as a grievous error ” 
Whether, however, Laplace is right or wrong, his 
conclusion applies to an ocean covermg the whole 
surface of the earth, and would not help to determme 
the motion of the fluid as actually distributed in the 
existing seas 

The question of the earth’s rigidity also would have 
to be settled before any theory could give a quantita 
tive estimate of the true amplitude of the equilibrium 
tide 

Sir Wilham Thomson (Thomson and Tait’s “ Natural 
Philosophy”) states that unless the rigidity of the 
earth was at least as great as that of iron or glass, the 
tidal rise and fall would not be so great as it actually 
IS In view, however, of the want of deep sea ob 
servations and of the amplification which occurs near a 
coast line, the necessity for such rigidity does not 
seem to be proved 

I think the only satisfactory way to ascertain the 
amplitude of the tides in the deep ocean is by direct 
measurement, and though this presents some practical 
diflloiilties. It ought not to be impossible 

A Mallock 

9 Barmg Crescent, 

Exeter 


Evolution through Adaptation 
Dk Batbeb’s lecture on ” Evolution through 
Adaptation,” printed in Natcbb of Mar 30, bristles 
with debateable points, but I will select a oardmal 
one which appears to present a fundamental difficulty 
in hts theory He speaks of the changes of depth 
and salimty in the waters which have taken place in 
geological time and draws the oonclusion ” tWt the 
surroundings of a race are continuously altering , 
the race has perpetually to catch up with the chanm ” 
But even if the small changes that have taken place 
in the oceanic environment could account for the 
trend of evolution, for example, from an Asteroid to 
an Eohmoid form in the Echinodermata, how oould 
be explained the persistence of the original Asteroid 
type practically unchanged f The race has not 
changed, if certain members or groups of it have 
Dr Bather pomts out that “ there is some tendency 
for ohanm oi form and structure to proceed in a 
deflmte direction,” but he goes much further in 
stating that " the direction will accord with the 
environment ” Apart from lethal factors in inherit 
anoe mid non viable monsters, what evidence is there 
that new forms m animal evolution are necessarily 
more in harmony with their environment than were 
and are the forms from which they arose t For 
example, many Echinoid and Asteroid forms share 
the same environment in the sea, but the Ekhmoid 
type IS believed to have evolved from primitive 
Asteroidea How does the Eohinoid trend of evolu 
tion accord better than does the Asteroid with the en 
vironment which they both share 7 Migration as a 
factor in isolation of species can be ruled out, of course, 
if the ongmal and the ‘ evolving ’ hne hhve always 
shared the same environment 
The mutations required by Dr Bather’s theories 
can of course be admitted, as they can be seen and 
mvestigated, but they only “ provide that funda 
mental premise from which, xn cowbxnatxon utith a 
varyxng enxnronment [italics mine], one oan deduce 
irreveiwbility of evolution and orthogenetio 
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trends ” This would be true only if it oould be shown 
that the varying environment favoured the new forms 
at the expense of the old, but actually the older forms 
are often as well adapted to the varying envuxmment 
as are the new ones Another obiootion is that, 
while the slight changes that have taken place in the 
physical and ohemioal constitution of the ocean would 
affect such processes as fertilisation and early develop 
ment m various ways, it is diflioult to imagme how 
such changes oan have directed the general “ ortho 
genetio trends ” m adult oceanic forms Furthermore, 
the persistence of primitive or early forms m the same 
environment is evidence against such a view 

J 8 Dcnkkbly 


In speakmg of ‘‘ Dr Bather’s ” theory and theories, 
Prof Uunkerly pays me too much honour That 
portion of my disoourse which appeared in Nature 
attempted a critical mqmry into other people’s 
theories and a possible explanation of oortam diffl 
oulties that they presented to my mind To Prof 
Dunkerly’s mind the mam thoory presents yet 
another difficulty He admits, apparently, the fact 
of evolution, and ho admits some change of environ 
inent , but he urges (I understand), ^t, that the 
changes of environment arc too slight to produce the 
great evolutionary changes seen along certain lines , 
secondly, that if they were a vera cauM they would 
have afleoted all hnes of descent in a more equal 
degree 

It 18 rather late m the day to be answering argu 
ments of this kind, and spauie oou]d not be aflorded 
in Nature for their adequate discussion May I 
suggest, first, that Prof Dunkerly underestimates the 
dinerenoee and the changes m the environment of sea 
ammals 7 If he derives his conception from a single 
summarising sentence in my disoourse, I would 
remind him that two thirds of that disoourse (not 
reported in Nature) was devoted to an illustrated 
account of some among the numerous and vaned 
habitats, conditions, and modes of life that a single 
class of manne invertebrates (and a statozoio class 
at that) has come to fill durmg its long history It 
was emphasised that a single small patch of sea floor, 
which we speak of roughly as sand or sea weed or 
reef and so forth, really comprises many habitats 
On the other hand, it was urged that, just as one 
cannot envisage a living creature apart from its 
environment, so one should not conceive of the 
environment without the reaction of the creature , 
further, that the whole creature constitutes the 
environment of any one of its parts 

Consider ‘ migrations,’ on wfuch Prof Dunkerly 
seems to misapprehend me Surveys of the sea floor, 
notably by the Danes, have shown that the immigra 
tion or emigration of a single species from or to a 
faunal assemblage on a smiJl patch must, and does, 
affect the life of all the other speoies, although purelv 
phvsioal conditions are unaltered Or take mutation 
(wmoh Prof Dunkerly adimts) and consider the 
Clsdooera mutant found by Banta and Wood (see 
Natubb, Oct 29, 1927, p 632) , hero is a form that 
oan live only at a temperature higher than the normal, 
and if It does find a warmer pool it will 1» preserved 
as a raoe adapted to a new environment This does 
not mean that the ongmal race will perish Why 
starfishes should disappear because sea urchins have 
(aooordmg to Prof Dunkerly) been evolved from 
them, I quite fail to understand They fill different 
places in the economy of Nature, and to say that any 
of them “ share the same environment ” is scarcely 
80 true as would be a hke statement about a g^m 
and his horse 1 wonder what my fnend Dr W K . 

b2 
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spencer will say to the assertion that the onginal 
Asteroid type has persisted unchanged 

Prof Dunkerly tells us that ohan^ in the ocean 
water would affect fertilisation and early develop 
ment I said nothing about this , but what difficulty 
IS there in supposing that embryonic ohanm affects 
the adult history T We all know that it does, and 
the results might manifest just as much regular 
seriation as appears in any alleged orthogenetio trend 
However, I do not remember touching on this in that 
part of the discourse which Prof Dunkerly has been 
so good as to discuss F A Bather 


The Fine Structure of the Normal Scattered 
Molybdenum Aa-Radlatlon from Graphite 
Im the September issue, 1028, of the Phystoal Review, 
B Davis and D P Mitchell reported an experimental 
investigation of the molybdenum Ka radiation 
scattered by graphite with the aid of an ionisation 
spectrometer In their work it is stated that the 
normal scattered radiation should have a much more 



comphcated structure than the pnnmry radiation 
Instead of the one Ka^ line they find four lines one 
in the same position as the Ka, line and three hnes 
shifted to the long wave length side by 1 2 , 2 , 1 1 3 
X units respectively, the distance between the Ko, 
and Kd, bomg 4 28 X umts As these shifts oorre 
spend more or less accurately to the Imi . . and 

K level of the carbon atom, the effect reminds one 
of the well known Raman effect m the optical remon 
Because of the high theoretical importance of these 
No 3104, VoL 123] 


experunenUi, we have tried to repeat them, using the 
photographic method , but we failed to detect any 
difference at all between the structure of the primary 
radiation and that of the ‘ undisplaced ' scattered 
hne In the meantime, Ehrenberg {Za / Phya , 58 , 
234 , 1928) published an analogous negative result 
1 Still, we thi^ it worth while to give a short discus 
Sion of our work in view of the importance of the 
problem in question 

The spectrograph used was of the Siegbahn type, 
oaloite was used as analysmg crystal, the dispersion 
was such that the distance between the Ka lines was 
0 19 mm on the photo^aphio plate The scattering 
graphite was put on the cathode inside the X ray 
tube, the alternating tension was 35 kv eff , the current 
25 ma By taking control photographs it was ascer 
tamed that only the radiation scattered by the 
graphite could reach the photographic plate All the 
photographs taken were registered with a photo 
meter of the Moll type (see Fig 1) Plate I was 
taken with the graphite at a distance from 5 to 15 
mm from the antioathode focus The time of ex 
posure was 35 hours At the small scattering angles 
from 25° to 60°, the Compton scattering is confiuod 
with the normal scatter^ hnes At a distance, 
hotrever, of 11 3 X units from the normal Ko, hne 
where Davis and Mitchell found their weakest com 
ponent of the scattered complex line (see arrow to 
curve I), we see that there cannot be any hne with 
an mtensity of more than 2 per cent of that of 
the scatter^ K>, Ime 'Plate 11 was taken with the 
^aphite at a distance from 16 to 20 mm from the 
focus The time of exposure was 76 hours On this 
plate the region between the Ka, and Ka, is wholly 
tree from Compton radiation In this region Davis 
and Mitchell found two other components of the 
complex hne From a comparison, however, of curve 
II with curve III, which relates to the speotnim of the 
direct radiation, we conclude that there seems to be 
no essential difference at all between the normal 
scattered Ka doublet and the direct radiation 

It might be remembered that if there should exist 
in the X ray spectrum something analogous to the 
Raman effect in the optical region, we should expect 
this to give rise not to lines but to a continuous 
spectrum, which we should not be able to detect with 
the means used in our experiments 

D COSTEB 
I Nitta 
W J Thijssen 

Natuurkundig laboratonum 
der Kijks Umversiteit te 
Gromngen 


Variation of Conductivity of the Upper 
Atmosphere 

Measurements of the height of the base of the 
aurora in northern Norway by C Stdrmer (Qeofya 
PiM , I , No 6) and by L Vegard and O Krogness 
(Oeofya PuU , I , No 1 ) show that a considerable 
number of the bases are situated at heights of about 
100 kra and about 106 km (compare the frequency 
curve, Fig 16, Oeofya PuW , I , No 1, p 101) In 
treating 1737 base heights between 90 and 120 kra 
It was foimd from the frequency curve that during 
ebb tide m the atmosphere the maximum at 100 km 
was predonunant, while durmg flood tide the maxi 
mum at 106 km was predominant Further mvesti 
gations have shown that the maxima of the frequency 
curve are to be considered as displacements of one 
and the same maximum. From this we conclude 
I that, as regards the locahty considered, the mass of 
I air situated above 100 km at ebb tide is the same 



NATURE 


643 


as the mass of air situated above 106 km at flood 
tide 

When adoptmg all the assumptions and results 
given in “ Ino ^opagation of Radio Waves ” by 
P O Pedersen (Copenhagen, 1027), it is possible to 
show how the conductivity of the upper atmosphere 
(130 100 kra ) IS influenced by the different states 
during ebb tide and flood tide Let us assume that 
the mass of air above a certain height vanes with 
height m accordance with an exponential function, 
and let us consider, withm the conducting layer, a 
thm layer under normal conditions and with a certain 
conductivity Then the problem consists in findmg 
the vanation of the conductivity caused by the 
atmospheric tide On account of the slower decrease 
in the vertical direction of the mass of air above a 
certain height, a thin layer with the same eleotno 
properties as the above mentioned thm layer will 
grow thicker at flood tide , while 
at ebb tide a oorrespondmg thin 

layer will grow t hinn er The 

total conductivity will therefore x(A) 

vary aocordmg to the atmo 

spherio tide For the place of 

observation (70° northern lati Element _ 

tude), the total conductivity is 

foimd to be 4 3 per cent greater Soltan 

at flood tide than at ebb tide 

Ckmsidenng the lunar diurnal 

magnetic vanation as a vans 
tion caused m the solar diurnal Ta (73) 68 3 

variation by tidal forces, and ^ 0 

supposmg proTOrtionahty be «(78) 48 0 

tween the conductivity in the *** “ 

upper atmosphere and the mag 

nitude of magnetic vanations 

(S Chapman), it is found from 

the vanations of the magnetic .. 

decimation that near the equa ' ' 

tor (Batavia) the conductivity at 

flood tide IS 21 per cent higher 

than at ebb tide For Tati Thttwud 

tude 70° an increase of 2 6 per 

cent in the conductivity from 

ebb tide to_ flood tide is to be 

expected The discrepancy with 

the above result is removed Ta (73) 61 4 

when, instead of a supposed W (74) 69 1 

temperature of the stratosphere Ft (78) 61 0 

of - 64° C , a temperature of Au (79) 49 4 

- 78° C 18 used , after Dobson L___ 

(Proc Roy Soc , A, vol 103, pp 
339 342) such a temperature of the stratosphere 
may be piossible during the mghts m which the 
measurements of the base heights of the aurora have 
taken pl^ A consequence of the above is that the 
height of the conducting layer will vary during the 
lunar day In latitude 46° a vanation of 23 per cent 
from the mean height may be expected, a point on 
which the mvestigation by radio waves may be able 
to throw some light 

Summansmg, it may be said that the heights of 
the base of the aurora are able to give information 
on the tide of the upper atmosphere and thereby on 
the variation of the electric conductivity in the 
regions considered , further, that certam observed 
magnetic vanations seem to confirm the result found 
The existence of a resulting enormous vanation of 
the height of the conducting layer may be tested by 
means of radio waves 

J Eoedal 

Meteorologisk Institut, 

Kjebsnhavn, 

Mar 26 
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A Violation of the Selection Principle for the 
Principal Quantum Number 

0ms of the selection prmoiples, for the case of 
X ray spectra, states that the pnnoipal quantum 
number must change in any electron transition A 
thorough investigation was earned out by Coster 
(Pktl Maa , 43, p 1070 , 1922) to determine if lines 
could be found oorrespondmg to electron transitions 
between L levels, but no such Imes were observed 
No violations of the pnnoipal quantum number 
selection rule have yet been found By using the 
gratmg method, Thibaud and Soltem {Journal tU 
Phytxqut, 8, p 486 , 1027 Pkya Ze%t , 29, p 241 , 
1928) found two new Imes for the elements tantalum 
(73), tungsten (74), platinum (78), and gold (79), and 
they also found that the values of vjRtor these hues 
corresponded approximately to those given by Bohr 


BItment 

A(A) g(Ob.) 

'(Cal) 1 

Thibftvd Thlland 


JVjv 

Nyj VU 

^iv On in 

Xiy 0, 


Soltan Soltan 

Idel 

Bohr 

Bohr 
Idel 0^^ 

Bohr 
Idel and 

Cotter 

Ta (73) 

68 3 16 6 

15 9 

16 6 

16 0 16 4 

12 6 12 7 

W(74) 

66 0 16 3 

16 4 

16 2 

16 0 16 8 

13 3 13 6 

Pt (78) 

48 0 18 9 

18 8 

19 3 

20 2 16 9 

16 8 17 4 

Au (79) 

46 8 19 6 

19 6 

20 0 

21 7 18 1 

18 2 18 6 


Element 

A(A) 

'(Ob.) 

B(Cal) 

Thtbsod 

Tbiband 

yr Sy, 

0„ 

J»v 

0, 


Soltan 

Soltan 

Bohr 
Idel and 

Corter 

Idel 

Bohr 

C«ti 

Idel 

Bohr 

and 

Coiter 

Ta (73) 

61 4 

14 8 

160 147 

14 0 

14 6 

11 7 

11 9 

W(74) 

69 1 

16 4 

164 163 

14 9 

14 9 

12 2 

12 6 

Pt (78) 

61 0 

17 8 

17 8 18 0 

190 

14 6 

16 6 

16 1 

Au (79) 

49 4 

18 4 

18 4 18 8 

20 4 

10 7 

16 8 

■” 


and Coster for Niv N-n, vn and Nyi vn respect 
ivoly, but, due to the macouracy of the values for 
the energy levels, especially for the Oi and On m 
levels, they were not able to reach any defimte con 
elusions In a later paper, however, Thibaud {J O S A 
and RSI , 17, p 146, 1928) ascribes the origm of 
the two new lines to transitions between the 0 (prob 
ably On.m) level and the Niy and Ny levels 

I have recently made some careful measurements 
m the L senes, the results of which make possible a 
more accurate determination of the values of y/R for 
the levels in question These values, as well as thoue 
of Bohr and Coster, are given m the table above 
with the values of y/R for the two newly discovered 
hnos Judged from these new values, it would seem 
]ust as likdy that the doublets found by Thibaud 
and Soltan ate due to the transitions Niy Nyi and 
Ny Nvi yit This would then be the first expen 
mental evidence of X ray transitions within levels of t he 
same pnnoipal quantum number Sakab Idei 


lame pnnoipal quantum number 
Physical Laboratory, Upsala, 
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Combustion of Rigidly Dried Carbonic Oxide - 
Oxygen Mixtures 

The paragraph in Natubh of April 13, p 684, 
leferring to my paper on ‘ The Combustion of Well 
dried Carbon Monoxide and Oxygen Mixtures ” m 
last month’s Proceedxnga of the Roy^ Society, contains 
a statement which, if allowed to pass unoorreoted, 
might convey a wrong impression 

It IS scarcely true to say that our previous expen- 
ments on the combustion of six months phosphoric 
anhydnde dried mixtures of oarbonio oxide and 
oxygen had been criticised ‘ on the grounds that 
in^equate precautions had been taken to remove 
occluded hyilrogen from the jilatinum electiodes 
between which the igniting spark was passed, ’ 
although It may be that in Nature of Sept 24, 1027, 
Prof H E Armstrong had queried whether jiossiblv 
“hydrogen, imprisoned in the platinum electrodes'^* 
hail been “ extrudeil into the gas ’ 

In describing, in my recent paper, our further 
experiments — the object of which was to test whether 
a prolongation of the phosphoric anhydride drying 
up to 660, 760, or even 1000 days (instead of the 
former 170 220 days) would make any difference to 
the results— I was careful to explain (1) that, in all 
the previous experiments, the electrics had been 
* glowed out ’ repeatedly in a high vacuum for many 
hours (at least 20 in all), so as to remove occluded 
hydrogen from them, and (2) that, in the further ones, 
the additional precaution had been taken of electn 
cally ‘ glowing out ’ the electrodes in oxygen at low 
pressure, as well as in a high vacuum, both of which 
operations were continued many hours 

1 do not think there can be any reasonable doubt 
of the adequacy of the measures taken in the previous 
experiments to remove occluded hydrogen from the 
platinum electrodes , in the later ones, the further 
precaution referred to was tideen merely to make 
assurance doubly sure ’ , and, seeing that the results 
of the two senes did not differ m any matenal 
respect, the adequacy of all precautions m both is 
assured Indeed, the fact that in both series con 
denser discharge sparks of anything up to 0 6 micro 
farad at 1000 volts were reiieatedly passed (between 
platinum balled electrodes) through the phosphoric 
anhydnde dned medium, without even the faintest 
sign of ignition being discernible photographically, 
may be regarded eis a conclusive test, not only of its 
extreme dryness, but also of the total exclusion of 
hydrogen from it 

The experimental results now enable us to say 
quite definitely (1) that a highly punfled 2CO + O* 
mixture which, under all necessaiy precautions, has 
been ngidly dried to the utmost limit possible with 
re distilled and highly punhed phosphono anhydnde, 
will still explode and propagate flame provided that a 
sufficiently powerful igmting spark is used, and (2) 
that with platinum balled electrodes the mimmum 
condenser discharge spark required is about 0 76 
microfarad at 1000 volts (energy = about 0 76 Joule) 
WiLUAM A Bone 

Impenal College of Science and Technology, 
London, Apnl 16 


Titanium Oxide Bands in the Orange, 

Red, and Infra-Red Region 
Bands in the region of XSflOO to \8000 have been 
analysed mto at least two systems, distinct from that 
of the blue green region, previously analysed by Birge 
and Chnsty {Phya Rev , vol 20, p 212 , 1927 
Abstract Natubb, vol 122, p 206 , 1928) One of 
these m the orange is a singlet system due to the 


electromc transition - ^8, the other a triplet system 
in the red and infra red due to the transition *S - *P 
Of the former only one sequence has yet been found , 
of the latter, four have been determined, namely, the 
(0, I), (0, 0), (1, 0) and (2, 0), the Ai- separations of the 
triplet hetids of the (0, 0) sequence Ming 66 7 and 
74 6 cm 1 respectively 

The molecular constants, determined from the 
vibrational analysis of the triplet sj^tem, show that 
in the final state the vibrational frequency of the 
rotationless molecule with infinitesimal amplitude of 
vibration is the same as in the blue green system, and 
that thus their final energy level, *P, is the same 
Further, since the separation of the triplets of red 
infra red system pertains to this final level, it pertains 
also to the final level of the blue green system 

Analysis of the other bands found in the red is m 
progress 

F IxiWATBR 

Imperial College of Science, 

South Kensington, 

Mar 28 


Ozone Absorption during Long Arctic Night 

I HAVE been trying for the past ten years to interest 
the astronomers in having photographs of stellar 
spectra made during the long arctic or antarctic night, 
on the chance that the ultra violet out off due to 
ozone may be less powerful, and I mentioned it to 
Prof Bussell last spnng I have always emphasised 
the importance of choosing a station so situated that 
there will be a minimum chance that ozone forraeil 
m the illuimnated regions wdl be carried over mto 
the dark region by atmospheno circulation Informa 
tion remreUng the direction and velocity of the upper 
atmospheno current will be necessary in choosing the 
site It should certainly be nearer the pole than the 
station occupied by Prof Rosseland (Natube, Feb 9, 
p 207), for the sim at noon was only three or four 
degrees below the bonzon, and the air five miles above 
the surface was in full sunlight, as Prof Russell 
pointed out to me His negative result I do not 
regard as decisive, though 1 am not very hopeful 
that much or any extension of the spectrum will be 
found, as ozone is fairly stable An objective pnsm 
pointed at the pole star seems the simplest device 
R W Wood 

Johns Hopkins ITniversity, 

Baltimore, Maryland 


Lengthened Chain Compounda of Sulphur with 
Platinum 

In Natube (Jan 22, 1927, p 124) a lengthened 
chain compound of sulphur of the formula BrC,H 4 
(SC|H,) 4 ,Br, as also imother of sulphomum sulphur 
havmg so lugh a molecular weight as 3472, have been 
desonbed 

Recently, in collaboration with K C Bose R&y, I 
have prepared another senes of complex sulphur 
platinum chain compounds {Zeit anorg Chem , Bd 
178, p 329 , 1020) the first member of which has the 
formula Pt-Cl, 2(C,H,),S„ 2NH„ 6H,0, and the last 
Pt,,a, 10(C,H,),S„ 2Cr,HjNH„ 8H,0, with a mole 
oular weight as high as 4060 6 This is perhaps the 
only example as yet known of a metallic compound 
synthesised m the laboratory and possessing such a 
high molecular weight 

P C ray 

Umversity College of Science and 
Technology, 

Calcutta, Mar 13 
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Science and Hypothesis 

Bv Sir Olivkr Lodob. F R S 


R ecent BpeculationB m mathematical physios, 
and acquiescence in treatment m terms of un 
imaginable al^traotions, have raised a general ques 
tion about the use of hypothesis as a means of co 
ordmatmg observations, stimulating experiment, 
and paving the way for a theory It is possible to 
experiment not only in the laboratory with matter, 
but m the study al^, with 83 mibols and a great 
deal of modem mathematics is of an experimental 
character A hypothesis is boldly made, some m 
dication of its plausibility having been detected by 
a flash of genius , it is then developed and its conse 
uences worked out If the consequences are evi 
ently leading astray, it is abandoned but if bke 
Planck’s, like de Broglie’s, and like Bohr’s — to go no 
further — they lead in a helpful direction, yielding 
results that can be compart with metrical deter 
mmations, then the hypothetical formula attracts 
attention and begins to be accepted as the basis of a 
partial theory, even though its full simificance is 
not understood, the reasons for it only dimly appre 
hended, and though the agencies with their mocle of 
workmg are in the main unknown 

Experience has shown that a workmg hypothesis 
mav be a true guide so far as it goes, even though it 
has in the end to be so extensively supplemented 
as to be rcvolutiomsed The precision attainable 
% aries in different branches of knowledge only m 
a few subjects can the results bo expressed and 
checked with numencal accuracy In physics and 
astionomy wo have p'own accustomed to these pro 
cise modes of venncation, though even here the 
venfication may not substantiate every detail of 
the original hypothesis or prevent its complete 
recastmg in the light of further knowledge The 
quantum was appealed to as somehow securing 
the stability of Bohr’s electronic orbits , but further 
treatment by Schrodinger put a different complexion 
on the electron and the final word has not yet been 
said Still, the quantitative results attamed by 
Bohr’s theory, spectroscopically verified to many 
places of decimals, were amply sufficient to justify 
ns in enthusiastically welcommg the partial clue 
provided 

Not often IS such numencal precision attamable , 
sometimes only the order of magnitude can be 
checked, and sometimes the agreement with fact is 
not quantitative at all Even in chemistiy the con 
stitution of certain molecularcompounds wasamved 
at by a special instmct, and was accepted long be 
fore physicists began to scrutinise the molecules and 
ascertam that their constitution was more or less in 
accord with the mtuitions of gemus In b}b)ogy 
such direct venfication is still far off, and seldom can 
any theones be brought to the test of quantitative 
determination In anthropology and sociology, m 
addition to all the other difficulties, an element of 
capnee enters in Humamty is not so amenable to 
law and order as molecules are, and individual be 
haviour can scarcely be predicted or specified with 
anything approaohmg completeness A statistical 
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result may be arrived at, and the average behaviour 
of a large group can be stated with approximate 
correctness, subject to disturbing causes Even 
in molecular physics the laws of probability tend 
to supersede the accurate dynamics of mdividual 
occurrences, and we have to be satisfied with a sort 
of average uniformity variegated and enlivened by 
individual eccentricities 

Psychologists and psychiatrists seek to penetrate 
the moanmg of perverse peciibarities and to ascor 
tarn the laws of individual behaviour so far as they 
can The introduction of what we call chance and 
caprice makes a scientific treatment more difficult, 
undoubtedly, but it does not prevent the subject 
from being pursued in a scientific spirit Methods 
and results must vary according to subject matter 
and what would be vague in physics and chemistry 
may be unusually definite in subjects like biology 
and psychology Even in physics an element of in 
determinism has recently bwn suspected certamly 
the molecules of a gas are behaving in an apparently 
lawless manner, while yet their average or aggregate 
behaviour on a large scale is satisfactorily umform 

As to the illegitimacy of hypothesis in science, 
that 18 absurd Every theory began as a hypo 
thesis It IS to test a hypothesis that every olabor 
ately planned experiment is made As a digression 
it may bo worth insisting that Newton himself con 
stantly made hypotheses, — his queries at the end of 
‘ Optics’ are a col lection of them, — and gravitational 
astrondmy itself must have begun as a hypothesis 
When engaged in deductively working out results of 
theoiy on a mathematical seneme, he did indeed, and 
very properly, say, I am not making hypotheses,” 
using the present tense in a perfectly grammatical 
and intelligible manner though the sentence is 
often mistranslated or mismterpreted in a form 
covenng both past and future, as if he had said, I 
do not make, or 1 never make, hypotheses Which 
would have been merely false 

The ether of space is a hypothesis , rendered 
necessary by the complex behaviour and properties 
which have to be attributed to what we call empty 
space, that is, space empty of matter Regarded 
pniloBophically it seems impossible to imagine the 
space between atoms and worlds as really empty , 
it IB only empty of everythmg that appeals to our 
senses and is amenable to direct experiment The 
nature of rooce is inforrod, and has to be inferred, 
from its effects on matter but the inference that 
there must be something literally ‘ sub-stantial ’ m 
space, which is really responsible for cohesion, elas 
ticity, and all the other manifestations, is movit 
able , though in expressing such behaviour (elec- 
trical, optical, gravitational) it is the resulta and 
not the mechanism that we formulate, for the 
mechanism seems to be unlike any mechanism with 
which we are acquamted, and is still essentially 
unknown 

Objections to the ether are really objections to the 
nineteenth century conception of another expressed 
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m terms of meohamcal models No such ether ex 
ists the real ether is too fundamental an entity to 
be expressed m terms of the sensory peroeptions of 
matenal behaviour, which is what we usually mean 
by explanation In so far as it is unexplamed and not 
amenable to experiment — so long as it is a sort of 
hypothesis tn vacuo — the other may be disliked , 
just as Newton disliked the mtroduction of vague 
and ill understood causes, preferring to have none 
at all to account for action at a distance rather than 
some entity of which he neither knew nor could as 
certam anythmg Electncity and mametism were 
a sealed tiook then, and Clerk Maxwdl was far m 
the future 

There are, however, sciences of which the workmg 
hypotheses must be vague The mental sciences 
are pocuharly m that condition we cannot treat of 
mind in any quantitative manner The trivial de 
tails of experimental psychology skirt about the 
fnnge of the subject, collectmg data rather like 
those of old fashioned meteorology, m the hope 
that perhaps some day a comprehensive generalisa 
tion will arise which can reduce them to law and 
order 

All this preliminary is for the purpose of (perhaps 
unnecessarily) insistmg that science exists in many 
stages of development and that we are not at 
liberty to turn down a nascent science merely be 
cause it is still m an infantile and unmetncal or even 
a capricious condition Human activities cannot be 
denied merely because they are inaccessible to calcu 
latioii and defy prediction 

To take an extreme example What is called the 
spintistic hypothesis is flagrantly objected to, for it 
appeals to the activities of unknown agencies which 
cannot at present be satisfactorily brought to book 
The Buppmed agents have human charaotenstics, 
and behave os u they were like ourselves, except 
that they are for the most part out of touch with 
matter, save under special conditions which it is our 
busmess to mvestigate if we can whereas we our 
selves, when acting as agents, are not only con 
Bcious mental and spiritual entities, but are closely 
and contmuously in touch with matter for a period 
of the order of a century Our action on matter 
makes our behaviour conspicuous and easy to ob 
serve, but it has not yet led to any explanation 
The connexion between mmd and matter is still an 
unsolved problem, the mechanism of it is only very 
partially understood — the link between mind and 
bram is missmg, — but that does not prevent our 
accepting the activities of, say, engmeen and arcbi 
tects and artists as a fact They do deal with 
matter, m accordance with their plans and designs, 
whether we understand the process or not 

So if hereafter we find ourselves still existing and 
active, after we have escaped from our normu or 
ganism, — if it turn out that under certain conditions 
we are able to use the organisms of others, so as still 
to affect matenal particles, especially the complex 
molecules of hving protoplasm , uid thus display but 
vivmg mtelligence, — we should hope to be met, not 
by an a pnon objection as to the possibihty of such 
activity, but rather by a willingness to study the 
evidence and a determination to be guided ly the I 
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facts, as m any other better established and more 
reputable branch of mquiry 
Still, it does hapmn that even after some pro- 
longed and impartial study of the facts, the hypo- 
thesis of what may be call^ posthumous activity is 
still disliked and stiU provisionally rejected as an 
attempt at explanation For example, my distin 
guish^ fnend, Charles Bichet, accepts all the pheno- 
mena that I do, or q,ven more, but the tentative 
explanation of some of them as due to disearnate 
activity does not appeal to him or ^haps I 
should rather say is o^y very gradually beguming 
to appeal to him And there are other less well 
known members of the Society for Psychical Re 
search who stand out against the spintistic view and 
stnve after every other sort of explanation, — there 
by doing good service and constraimng a supporter 
of the hypothesis to brmg forward constantly better 
and better evidence and to realise more clearly the 
objections that have to be met 
Again, I suspect that contnbutors to Natubb, 
and the majonty of its readers regard both the 
hjrpothesiB and the phenomena which led to it with 
senous doubt and unconcealed dislike some in 
deed pour contempt on the whole thing as a savage 
superstition But the occurrence of the pheno 
mena amid all races and in all periods though it 
may arouse prejudice is no valid argument against 
the reality of something responsible for those wide 
spread superstitions Our busmess is to disentangle 

them from superstition and to dissect out whatever 
element of truth they may enshnne For it has 
been our experience that an element of truth often 
does underhe old legends Explorers often dis 
cover that old bebefs had a foundation after all 
witness Schbemann at Troy, Sir Arthur Evans at 
Crete and many other examples known to archceo 
legists and palaeographers An ancient behef can 
scarcely give any appreciable support to a scientific 
hjrpothesis but the existence of such behef is not 
really injurious and is by no means fatal to it 
On ^e whole, the existence of a tradition is rather 
favourable thim otherwise At worst it is neutral 

Objections to the Spikituaustio Hypothesis 
PROM A SoiBNTimO PoiNT OF ViBW 
With this preliminary let me comment on a sen 
tence extractwJ from a paper which will shortly ap 
p^r m the Proceedvnga oj the Society for Peychical 
Research, in which an automatic wnter who himself 
has produced senpt purrorting to be inspired by a 
fairly recently deceased and comparatively un- 
known poet, expresses himself as sceptical about the 
ostensible and superficial significance of the sonpts 
m the foUowing words — 

*' Regarded os a scientific workmg hypothesis, 
spiritism does not seem to me to be a very hopeful 
avenue of investigation The spirit hypothesis has a 
delusive appearance of simphoity, but so also had 
Kepler s hypothesis of guiding angels And how re 
mote this was from the complex reahty of Einstein’s 
description of gravitation 1 In fact, if these super 
nonuM mental phenomena depend on the whims and 
oapnoes of departed spirits, then I for one despair of 
ever being able to discover any law and order in tliMn ’* 
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Undoubtedly there is some difSoulty, in our 
present state of comparative ignorance, about speci- 
fying or formulating the spintistic hypothesis in any 
precis and, so to speak, scientific manner , for it is 
an appeal to the activity of unknown agents acting 
by unknown methods, under conditions of which we 
have no experience, and by means of which we are 
unaware We get mto touch, or appear to get into 
touch, with these eq^encies only when they have 
affected material objects, for example the brain, so 
as to produce results which appeal to oiu normal 
senses But the admission that we oaimot under 
stand how agents work does not justify our demal 
of the existence of such working As I have al 
ready hinted, a good deal of modem mathematical 
physics IS in the same predicament We do not 
really understand how the properties of the ether, 
or of what it is now the fashion to call ‘ space time,’ 
act m producing the material effect we call weight 
or gravitation We know a good deal about it , we 
can specify with precision the law of ‘ weight ’ in so 
far as it imitates the resultant of an independent and 
unscreened attraction of every particle for every 
other We can say that the earth acts nearly as if its 
whole mass were concentrated at its centre, that the 
law of force is different inside and outside, so that 
it changes abruptly when the surface is penetrated, 
and that the force attains a peak value at the sur 
face, sloping down differently on the two sides We 
can speak of the state of strain or ‘ potential ’ to 
which the force is due, say that it is contmuous 
across the boundary, give the law of its variation 
with distance, and so on 

Newton, in fact, correctly formulated the whole 
theory of gravitation considered as action at a dis 
tance but the tme mechanism of what seems like 
a condition uf strain or warp in space, brought about 
by the very existence of matter, was beyond him, 
as it 18 still beyond us In philosophic mood, New- 
ton was never satisfied with his mode of specifica- 
tion It merely gave the resulting effect of some 
thing that simulated the direct attraction of one 
body on another across apparently empty space , 
he had to leave the inner meaiung of such mysten 
ous action for future discovery 

Einstein discarded the attraction or force exerted 
by a body at a distance, and replaced it by a geo 
metry of space which would account for, or at least 
express, the resultmg behaviour m a more mtunate 
and, so to speak, less magical manner An inert 
body can only be perturbed or guided by something 
m immediate contact with it , even though the par 
tioular modification of that ‘ something,’ which en 
ables it so to act, may be due to the neighbourhood 
of a distant mass of matter, for reasons which re- 
mam to be explored 

The fact that we sometimes have to postulate an 
unknown agency does not justify our attributing 
anything capncious to that agency We are ig 
norant of how the gravitational agent acts, but we 
know that it acts in accordance with law and order, 
so that the results can be duly predicted Em 
stem’s view (if we may call it Emstem’s, though m 
one form or another it must have been vaguely held 
by muiy) u after all nof so very difierent^from 
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Kepler’s asserted hypothesis What Kepler meant 
by “ guiding angels controlling the planets ” (as 
Burning that he used that phrase) I do not know, but 
I am sure he meant noting capncious He must 
have meant that an unknown something guided the 
planets m their path , and that is a paraphrase of 
the modem view The ‘ somethmg ’ is now often 
spoken of as a warp m space In so far as Kepler 
postulated something in immediate touch with a 
planet and acting du^tly on it, he had what now 
appears to be truth on nis side , his thesis bemg 
perhaps nearer the ultimate truth, though far less 
practically useful, than Newton’s delightfully simple 
uantitative expression for the indirect action of a 
istant body 

In order to illustrate direct guidance by contact 
action, we might take the familiar example of a 
gramopfaono needle, which automatically repro 
duces a prearranged tune, simply by following the 
path of least resistance What else, after all, can 
an mert thing do ? That is the meaning of mertia 
Ammated things are not inert , they need not take 
the easiest path A man may climb the Matterhorn 
for fun But inanimate unatimulated matter never 
behaves with any initiative or sjiontanoity , it is 
stnctly inert Atoms never err or make mistakes , 
they are absolutely law abiding If they make an 
apparent error, if a locomotive engme leaves its 
track, we call it a catastrophe All machmery 
works on that pnnciple every portion takes the 
easiest path It is true that to get a coherent result 
there must have been plaimmg and prearrangement 
Certainly ' In all cases of automatic working, 
whether biological or other, that must be an inevit 
able prehmmary But explorers of the mechanism 
will detect no signs of mental action by their instru 
ments or their senses To infer a determming or 
controlling cause they must philosophise Indeed, 
we may go a step further, and emerge from the past 
into the present, thus A wireless set talks like a 
gramophone, and to one accustomed only to gramo 
phones it would seem barbarously superstitious to 
urge that m the wireless case some (possibly whim- 
sical and capncious) operator was actually m con- 
trol Statements may be unpalatable, and yet be 
true 

Now return to gravitation Planets behave as if 
they were attract by the sun That is certainly 
true But what is attraction ? A train is not at 
tracted to its destmation lightning is not attracted 
to a chunney , but it gets there none the less, by 
continually takmg the easiest path So it is with 
a planet Indeed, one might say that everything 
inert takes the only path open to it, it has no option 
The law is a sort of truism But the pnpciple, once 
rect^pused, has been formulated mto a clue the 
Pnnciple of Least Action can be expressed mathe 
matioally Once postulate that, and the behaviour 
of the manimate Mrtions of the cosmos can be 
accurately deduced 

The modem statement that the planets move 
along the line of least resistance, or the easiest path, 
makes their motion rather closely analogous to that 
of a railway tram gmded by the rails The path 
and destmation of a tram are determmed by the 
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continual direct influence of the rails, which make 
it easier for the tram to travel m the right direction 
than to jump them and go astray We might, if we 
chose, admit that the path was laid down or deter 
mined by the mentality of the surveyors and de 
signers of the route , but a Martian spectator with 
partial information might still wonder at the appa 
rent intelligence which guided one part of a train 
to Manchester, and another part to Laverpool, in 
accordance with the wishes of the pajfsengers or the 
labels on the coaches If told that an invisible 
guardian an^l switched over the pomts to produce 
this result, he might resent the suggestion as ab 
surdly unscientiflo and preposterous , as on a purely 
mechanistic view it would be 

After having studied trains for some tune, our 
spectator might begin to notice the novelty of a 
motor car His first tendency would be to look for 
the rails in that case also , and, finding none, he 
might superstitiously but correctly surmise that a 
guardian spirit was guiding the car to its destina 
tion In this case, moreover, further exMnence 
would soon persuade him that he had to allow for 
an element of caprice But oven that is not fatal 
to the truth he need not throw up his hands in 
despair As soon as we introduce the activity of hfe 
and mind we get out of more mechanism, and the 
results are not easily formulated or predicted The 
activities of an animal cannot be expressed m mathe 
matical terras, and yet animal instincts and be 
haviour are subject matter for scientific mvestiga 
tion It 18 assumed that they obey laws of some kind 
Science is not limited to the accurate data and 
laws of mathematical physics and to claim that a 
hypothesis is unscientific because we cannot formu 


late it completely, or because we do not understood 
the method of working, or even because there is a 
certam amount of capneiousness about it, is more 
than we have any right to claim Anthropology 
and sociology are less advanced sciences than physics 
and chemistry , they have to get on as best they 
can, with a profusion of data, and with the inevit 
able complications appropriate to hve thmra Let 
us not be put out of our stride by the fear of retam 
ing, in modified form, some of the animistic guesses 
of primitive man Expenenoe may lead us, as it 
led him, to contemplate stranger modes of existence, 
and more whimsical phenomena, than our long study 
of mechanism has 1^ us to expect We must put 
aside prejudice, be guided by the evidence, and 
strive for truth The superficial simplicity of 
materialism has served us well, as a comprehensive 
covering, for three centuries, and we have made 
good progress under its protection , but it is he 
ginning to be threadbare and inadequate, it is 
not CO extensive with reality, and unsuspected 
influences are peeping through 

To sum up A working hypothesis can be fol 
lowed and developed rationally, without bemg 
metrically exact in its early stages The important 
question about the spiritistic hypothesis is not 
whether it is simple or compbeated, easy or puzzling, 
attractive or repellent, but whether it is true Its 
truth can be sustained or demolished only by the 
continued careful critical and cautious method of 
inquiry initiated by the S P R under the presi 
dency of a guiding spint or guardian angel called 
Henry Sidgwick, with the active (and I believe con 
tinumg) CO operation of Edmund Gurney and 
Frederic Myers 


The Supply and Therapeutic Uses of Radium 


By Prof 8 Russ, T1 
rriHE law of supply and demand is as true for 
JL radium as otner commodities Production 
has often almost ceased owing to lack of demand, 
only to be renewed as the demand returns, while 
sudden demands have sent up the pnee to prohibi 
tive levels until either competition or diminished 
retirement has brought it down again 

The three main sources from which radium has 
been mined on any scale are Czechoslovakia, the 
United States of America, and the Belgian Congo , 
Cornwall and Portugal have also been producers, 
though on a smaller scale The low grade of the 
camotite deposits m U 8 A made it impossible for 
America to compete with production from the large 
deposits of pitch blende located by the Union 
Mmi6re du Katanga ui its property m the Congo 
smoe this rich source has been developed Czecho 
Slovakia still produces radium, and in Great 
Biitam there is very little difference m the price 
of radium coming from there or from the BeWn 
Congo Unless the amount bought is as much as 
several grams, the price is at present £12 per milli 
gram of radium element, with extra charges for 
certificates of measurement and other services con 
nected with the supply This prioe is doubtless one 
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which yields a very big profit to the producers, and 
it 18 worth while mentioning that the price of the 
Belgian radium is graded accordmg to the national 
purse of the buyer — Bntain pays more than do her 
continental neighbours, and America pays more 
than Bntam There is radium enough m the earth 
for the world’s needs if it can be paid for 

The therapeutic uses of radium are mainly in 
connexion with cancer, though it is also used for 
certain other conditions and some dermatological 
diseases The outstanding medical interest in 
radium therapy is m determ imng its value and the 
best methods of application in the treatment of 
cancer 

Radium therapy has gone through several phases 
In its earliest years, ateut 1900, success often at 
tended its use in superficial cancers of low malig- 
nancy , this was followed by attempts at dealmg 
with internal growths by implanting radium m 

C 'num or other metal tubes mto them 
inici from 1909 onwards insisted on the neces 
sity of avoiding the use of easdy absorbed beta and 
gamma ra^ when radium was actuallv inserted 
into the tissues, and said that only “ les rayons 
ultra-p4n4trant8 ” should be used 
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By the year 1914 radium therapy had already 
made gome progreas The principle of seleotive 
action was recognised, and there were several 
laboratories where the effects of the rays on normal 
and malignant structures were being investigated 
All this work received a set back during the years 
of the War, but the ten years that have passed smce 
have been a time of great activity and progress m 
the subject 

Prance is the home of radium therapy (Ouno 
th^rapie they prefer to call it), and it is m no small 
part due to the systematic researches earned out at 
the Institut dii Radium in Paris, organised by Prof 
Regaiid, that radium therapy has reached its 
present phase This phase is one in which the 
deflmte gams of the past give rise to the belief 
that radium may be looked upon as a means where 
bv certain localised growth of cancer can be 
removed as surely as, and generally with less 
danger than, by surgery This is a big claim, and 
it IS one now generally acknowledged, but it can 
not senouslv be suggested that radium is a cure 
for generalised cancer Although a pnmary local 
ised growth often disappears with radium treatment, 
in cases where the ciisease has already spread to 
glands it 18 generally true to say that the disappear 
ance of growth in one part of the body has little 
recognisable effect upon the spread of the disease 
outside the range of action of the radium 

One of the most imixirtant principles that has 
been recognised during the last five or six years is 
the significance of the time factor It is certam 
that the effect of radiation upon a tumour depends 
nut only upon the dose of radiation absorbed by the 
tumour and the surrounding normal structures, 
but also upon the time over which the radiation is 
spread This is nowhere exemplified better than 
in the treatment of cancer of the tongue For manv 
vears these growths, often heavily infected witn 
bacteria, were the despair of those who attempted 
to treat them by inserting one or two radium tubes, 
containing perhaps as much as 50 milligrams of the 
element, and leavmg them in ntu for twenty four 
hours With this treatment it often happened that 
the local condition was actually aggravated Since 
the treatment has been alter^ and a number of 
smaller tubes contaimng only a milligram or two 
have been inserted and allowed to remaui for a 
week or ten days, so great has been the improve- 
ment in the results that, to day, radium combined 
with surgery is looked upon as the most suitable 
treatment for cancer of the tongue and buccal cavity 

An explanation of this difference in biological 
reaction has been sought on various hnes, for while 
some think that it lies in the greater probability of 
cells m the vulnerable state of division being ir 
radiated in the longer exposure, others believe that 
cell growth is more affected by prolonged than Iby 
short period irradiations, while the opmlon is also 
held that the effect is largely due to the ability of 
the host to support a low intensity of radiation 
more easily than a high one It must not be lost 
sight of, however, that the two types of treatment 
are fundamentally different m the distnbution of 
the radium m the tissues In t^e second case the 
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radiation of the region mvolved is much more 
uniform and there is more prospect of treatmg the 
whole of the growth than m the first case, where 
one or two tubes contaimng a largo quantity of 
radium are embedded This distnbution necessanly 
pives a much too heavy dose to the tissues surround 
mg the tube, whilo at the same time much of the 
growth may be outside the lethal range of action 

Radium is now an acknowledged agent m the 
treatment of localised cancer, and every year new 
methods are being devised m order to deal with the 
more maccessible vaneties of growths (for example, 
stomach, oesophagus, bram, etc ) But the radium 
m Great Bntam is not enough to treat the numbers 
of cases of cancer who would probably benefit from 
Its use It IS true that the supplies, especially in 
the London area, have been considerably increased 
m the last five years, but in Great Bntam generally 
there is a real shortage From a national pomt of 
view, if an agent is known to be of remedial value 
m the treatment of any disease then it would 
naturally be urged that it should be got, provided 
there are people enough Who know how to use it 
to the best advantage These two objects are 
doubtless m the minds of those who have not onl} 
to gauge the nation s radium needs but also to find 
the means of satisfying them It is unthinkable 
that Great Bntam cannot really afford the radium 
that it requires, but the admmistration of a 
quantity, let us say a gram per million of popula 
tion, calls for a good deal of consideration m medical 
economics Is the present moment the time for 
startmg a radium centre on the broadest lines where 
treatment, research, and the teaching of therapy 
can be carried out ? Would it bo better to supple 
mont the resources of centres m Great Britain 
which have already earned a certam reputation ? 
Or would it be better to aim at putting the tech 
mquo of radium therapy into the hands of the 
general practitioners of the country * 

The final result, m so far as tho economic and 
efficient treatment of cancer by radium is con 
corned, is very largely bound up with the decisions 
of a national character which are likely to be taken 
m the near future 

In the House of Commons on Apnl 10, Mr 
Winston Churchill announced that the Govern 
meat has arranged for the publication of the rej^rt 
of the Sub Committee of the Committee of C^vil 
Research on Radium This Sub Committee under 
the chairmanship of Lord Rayleigh, expressed the 
opimon that m order to meet the medical require 
ments of England, Scotland, and Wales twenty 
grams of radium should be acquired before the end 
of 1930 It also recommended the election of 
‘ National Radium Trustees ’ whose duty it should 
be to hold the funds provided and to purchase and 
hold radium for the use of an expert body , this 
expert body to be called the ‘ Radium Commission ’ 
Mr Churchill further stated that the Government 
has accepted the financial recommendation of the 
Sub Committee and that it will be prepared to con 
tribute from public funds, up to a maximum of 
£100,000, toiihe pxtent of £1 for every £l of private 
subecnption 
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Obituary. 


Sir Gkobob Kkibbs, C M Q 

B y the death of Sir George Handley Knibbs at 
Melbourne, on Mar 30, science m Australia 
has lost one of her most forceful and enthusiastic 
■workers 

Su- George was bom m Sydney in June 1868 
As a surveyor and civil engineer he took an active 
part in the topographical survey of New South 
Witles He then became aotmg professor of physios 
at the University of Sydney In 1908 ne was 
appointed Commonwealth Statistician, and in that 
capacity brought out the Commonwealth Year 
Book, which, by reason of its comprehensive and 
accurate nature, is one of the best statistical 
pubhoations in the world 

After serving for fifteen years as Commonwealth 
Statistician, Sir George Knibbs uas appomted in 
1921 Director of the Commonwealth Institute of 
Science and Industry, which post he held until his 
retirement from public life m 1920 The Institute 
was then reconstructed as the Council for Scientific 
and Industnal Research While under his direc 
tion, the small staff of the Institute commenced a 
number of important lines of investigation, some 
of which have recently passed from success m the 
laboratory to the sphere of commercial scale tests 
These included research into the manufacture of 
paper pulp from Australian hardwoods, power 
alcohol production, the eradication of pnokly^r, 
and the utilisation of Austrahan pottery clays 
Knibbs deplored the inevitable whittling away of 
funds mtended for research purposes, due to 
political indifference, which lessened the value of 
the Institute to the nation The constitution of the 
Institute, however, did not favour its fullest co 
operation with the umversitios and other State 
bodies , nor did the somewhat autocratic manner 
of the director attract his Australian fellow scien 
tific workers Both features were undesirable m 
a national research body 
Throughout his public life Sir George Knibbs 
took an active part in social legislation and served 
on Royal Commissions concerned with education, 
social and other forms of insurance, taxation of 
crown leaseholds, trade, and industry As Common 
■aealth Statistician, he devised the mathematical 
formulae on which the Commonwealth land and 
income taxes are assessed 

Though his activities were more of an adminis 
trative nature. Sir George contnbuted to the 
scientific press numerous monographs on pure 
mathematics, geodesy, and geodetic instruments 
His larger contributions mcluim “ The Mathematical 
Theory of Population,” ” The Census of Wealth,” 
and a recent book, “ The Shadow of the World’s 
Future ” — a study of the relation of world popula 
tion growth to food production and miction 
infiuenoes From a statistical basis, he empnasises 
the need for modification m national policies to 
avert the danger of over population 
Sir George Kmbbs was a fellow of the Royal 
Astrononucal Society, an honorary fellow of the 
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Statistical Society, and a member of the Inter- 
national Institute of Statisticians He attended 
many mtomational congresses, where his sound 
knowledge of foreim languages, backed by a com- 
prehensive grasp of scientific affaws, made him an 
able and worthy representative of the Common- 
wealth Although in recent years his health was 
failing, this disabihty seems to have had bttle 
effect on the keenness and brilliance which he 
apphed to the welfare of Australian scientific 
organisations The knighthood bestowed on him 
in 1923 was regarded m Australia as a fitting 
recogmtion of the devoted and bnlhant service he 
had rendered to his country 


Sir Henry Rbw, K C B 

The death at his house at Wormshill, Kent, on 
April 7, at the age of seventy years, of Sir Henry 
Bew removes a leading authonty on agricultural 
economics and, m the old sense of the word, 
statistics For some years pnor to 1906 he was 
in charge of the Statistical Branch of the Ministry 
of Agriculture and Fishenes, and after his promotion 
in that year to the post of assistant secretary, his 
predominant mterest lay m the annual reports on 
agricultural statistics, for which he was personally 
responsible To his work in this field is largely 
due the fullness and oomparabihty of the senes of 
returns on Bntish amculture His imtiative may 
bo exemplified by the estimates made by a com 
mittee of the Royal Statistical Society, from 
returns from representative dames and slaughter 
houses of the production of milk and meat in the 
British Isles 

The two addresses given by Sir Henry Row as 
president of the Royal Statistical Society were 
devoted to The Organisation of Statistics ” and 
to The Progress of Bntish Agnculture ” In the 
first of these he emphasised that ‘ The real question 
IS not the present defects of the official 
statistics or the delmquencies of official statisticians, 
but the deficiencies of the present system and the 
inadequacy of the available resources ” After 
quoting the several high authonties who at different 
times had urged the importance of the establishment 
of a centralu^ statistical department, he expressed 
his own conviction of the neM for ” a general over 
haul of official statistical machmMy, and for some 
drastic measure for securing co ordination ” The 
function of the Royal Statistical Society should be 
to assist m forming an appreciative, watchful, and 
well informed pubho opinion 

Sir Henry’s second address to the Royal Statistical 
Society was largely a histoncal account of agn 
cultural statistics leading to the important con- 
clusion that while the statistical data were unable 
to prove the case, an examination of the statistics 
so far OS they were available pointed to the con- 
clusion that a larger quantity of food was being 
produced at the outbreak of War than at any 
previous period, and this m spite of a shnnking 
acreage 
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Mb G E Bbitbaii 

Mb Chabus Edwib Bbkhau, of Coloheeter, 
whose sudden death on April 1, at sixty eight 
years of age, we regret to record, was a representa 
tive of the type of scientific amateur of which 
British science has reason to be proud He 
followed scientific pursuits, and studied natural 
processes and events, purely for the love of Nature 
m all her ways, and oy faithful observation and 
original mind he was able to make some notable 
contributions to knowledge 

Mr Benham was for many years editor of the 
Essex County Standard and spent most of his 
life m the town of Colchester, where he took a 
leading part m educational and other movements 
It IB not Burpnsmg that William Gilbert of Col 
Chester ” should have attracted his literary and 
scientific attention, for Mr Benham’s methods were 
of the same experimental and mdependent char 
acter as those of Queen Elizab^h’s learned 
physician In an excellent little book published in 
1902 he showed what manner of man Gilbert was, 
wherein lay his genius, and the spirit of his work 
which was that all scientific knowledge must be 
founded on practical expenment and observation 
alone, instead of upon speculations and theones 
evolved out of mner consciousness ’ 

In 1895 Mr Benham devised a colour top by 
which a ounous optical illusion is produced which is 
not easy to explam Half of a white cardboard disc 
18 coloiued black and on the other hall a number of 
black lines are drawn as arcs of a circle Onrotatmg 
the disc, and viewing it m a bright light, the arcs of 
some of the circles appear coloured On reversmg 
the rotation the order of the colours reverses The 
subjective colour effects then exhibited were the 
subject of a number of letters in Natitbb at the tune 
the top was produced, and Mr Shelford Bidwell 
devoted a paper to them which was published m the 
PTO(xed\ngs of the Boyal Society of Dec 17, 1898 

On the experimental side also, Mr Benham 
developed the twm eUiptio pendulum and pub 
lished a number of papers on harmomc vibrations 
and vibration figures He was the author of many 
communications published m Natubb, Knowledge, 
Science Progress, Engineering, and otW scientific 
journals, and the subjects covered a wide range of 
practical mquiry, including thermographs, atmo 
spheric electricity, electroscopes, alarum sundials, 
and iridescent gl^ Mr Benham was m addition 
an artist whose water colour drawings are of real 
distmction, and the author of works on local 
Essex dialects and the history of Colchester He 
was an ardent lover of knowledge in all its highest 
aspects, and his death will be regretted by a wide 
circle of students who have been stimulate by his 
work, as well as by his numerous personal fnends 


Pbof F Kbbbmann 

Db Fbisdbiob Kbhbuank, professor of organic 
chemistry at the Umversity of Lausanne, diM on 
Mm 4 We are indebted to t^ie Chemiker Zeittmg 
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for the following details of his career Bom at 
Coblenz m 1864, Kehrmann became deeply mter 
ested in chemistry while still a boy, but bemg at 
first unable through lack of means to attend regular 
classes, he studied by himself He became so pro 
fioient m analytical work that he obtained a poet 
as analytical assistant to Fresenius at Bonn In 
1887 he graduated at Basel under Nietzki, with 
whom he corned out an investigation of qumones 
After graduation he became assistant to Claus at 
Freiburg, where from his observations upon di 
ortho sutetituted qumones he formulate the 
well known hypothesis of steric hindrance,’ a 
generalisation which has been very extensively 
applied m the study of other branches of organic 
chemistry 

Kehrmann s hy^thesis was based upon the 
hmdenng effect of two ortho substituents upon 
oxime formation, and m support of his idea he 
quoted many other well known examples of m 
hibited reactions, which had hitherto remamed 
unexplained He was even able to foresee the 
discovery of steno hmdrance m the ortho substi 
tuted benzoic acids This prediction was vented 
shortly afterwards by the work of V Meyer but 
for some reason or other Kehrmann s claim to 
pnonty seems to have been overlooked 

Kehrmann moved to Aix le Chapelle and thence 
to Geneva, where he found m Graebe s laboratory 
a congenial atmosphere and inspinng compamons 
At (feneva his chief mterest was m dyestuff 
chemistry, to which he made many notable contn 
butions, particularly m the field of azines thio 
azines, and oxazines To him may also be attri 
buted the ongin of the theory of the oxomum salts 
For a short time he held a post with the firm of 
Casella and Co , but ill health compelled him to 
relmquish it Later he took up a teaching appomt 
ment at the Municipal School of Chemistry at 
Mulhausen m Alsace, and in 1910 he was aprointed 
to the chair of chemistry at Lausanne His col 
lected works, which mclude the spectroscopic 
examination of whole classes of dyestuffs, have bron 
published in five volumes 


Wb regret to announce the following deaths 
Mr W Worby Beaumont, honorary consulting 
engineer of the Royal Automobile Club, for ten years 
a joint editor of The Engineer and author of several 
well known books on motor oar engmeering, on April 
14, aged eighty years 

Prof F S Earle, si^r cane teohnologist at the Trop 
loal Plant Research Foundation at Herradura, Cuba, 
and president m 1906 of the American Botamoal 
Society, on Jan 31, aged seventy two yeatT 
Mr Charles Hunt, an honorary member and past 
president of the InsUtution of Gas Engmeers, aged 
eighty SIX years 

Prof Clemens von Pirquet, professor of pjediatnos 
m the University of Vienna, known for his studies of 
the mathematical relationship of body measurements 
to nutntional requirements and for his cutaneous 
tuberculin reaction, aged fifty four years 

Dr Paul Sarasin, prendent of the ethnographical 
section of th« Natural History Museum of Basle, on 
April 7, aged seVwity three years 
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News and Views. 


Sib Alfbbd Ewinq, Principal and Vice C!hancelIor 
of the University of Edinburgh, wew presented on 
April 18 with the freedom of the City of EdmbuiRh 
in the Usher Hall m the piesence of a large and 
repi-esentative assembly The honour was conferred, 
as slated in the Burgess Ticket, as a mark ‘of the 
high esteem in which ho is held by the citizens of 
Edinburgh, in testimony of his valuable _sei vices to 
the city and the State, and in recognition of his 
brilliant and distinguished career as Principal of the 
Universitv of Edinburgh during a penod marked by 
exceptional difficulty on account of the W ar and the 
policy of unpiecedented development and expansion 
of the University Ihe Lord Provost, Sii Alexander 
Stevenson, who presented the silver casket eontaming 
the Burgess Ticket, spoke of Sir Alfreil’s distinguished 
career of his services to the University and his efforts 
to make the University a living foice m the City, and 
of his woik at the Admiralty during the War as creator 
and oiganiser of the department which achieved groat 
success m intercepting and deciphering enemy wireless 
messages In his reply Sir Alfred lefeireil to some 
of the important developments m the University 
during the thirteen years of his pnncipalship, and at 
the end stated that he hail receivetl from bir Alexander 
Grant a cheque for £25 000 and a promise of a like 
amount within twelve months for the building of a 
new department of geology After the ceiemony. 
Sir Alfred accompanied by the president of the 
btudents Representative Council, was convoyed from 
the Usher Hall by way of Piinces Street to the City 
Chambers m a gailv decorated open carnage drawn by 
students 

In 1023 a large wooden building which was erecteil 
in 1017 in St Andrew Square, Kdiiibuigh for the use 
of American troops, was purchased by the University 
anil lebuilt on the new campus near the southern eilge 
of the ( ity adjacent to the Department of Chemistry 
Early in the following year the Department of f»oology 
was transferred thereto from inadequate premises 
in the Old College The wooden buitiling is now 
approaching the limit of its existence, and Sir Alex 
andei (,iant s generous gift relieves an anxiety which 
was becomuig acute as to the housing of the Depart 
ment of t.eology This is the second benefaction the 
University has receivetl from him, for about four 
years ago lie contributed a sum of £.50 000 towards the 
extinction of the debt on the Department of Chem 
istry In June 1923 he gave £100,000 towards an 
endowment fund for the Scottish National Library, 
and in J uly of lost year a further sum of £100,000 for 
the erection of a suitable building m which to house 
the Li brary He was also one of the chief contributors 
to the fund for the Scottish National War Memorial 
His name, as Sir Alfred Ewing said is in Edinbui^h a 
aynonvm for generosity 

Wrxn a journal has been for thirty years m charge 
of one man, the reputation of the joiumed reflects the 
merits of the editor The case in pomt is that of 
The MathtmatKfd Gazette and Mr W J Qreenstreet 
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Founded and mamtamed m the interests of school 
teachers, the Gazette has pedagogy m plenty, abundant 
notes on scholarship mathematics, and reviews which 
endeavour conscientiously to appraise schoolbooks 
as they issue m bewildering streams from the 
publishers But it aims also at helping its readers to 
tmderstand how mathematics has grown since their 
own umversity days, and nowhere are important 
mathematical treatises subjected to more valuable 
analysis or more authoritative criticism Keynes 
has been reviewed by Russell, Eddington by Newall, 
Weicrstrass by Carath^odory, Sohrodmger by Fowler, 
Knopp by Bromwich While Mr Qreenstreet hew 
secured for a journal which grow out of the annual 
reports of a teachers’ association the standing implied 
by such names as these, he has also poured into its 
pages a wealth of biographical and histonoal know 
ledge which has made the Gazette the most readable 
mathematical periodical m the world A testimomal 
m appreciation of Mr Greenstreet's long and success 
ful editorship has been orgamsed by the Council of 
the Mathematical Association, which mvitea the co 
operation of everyone who feels that such work as his 
deserves recognition Because of a severe illness 
which drained his resources two years ago, the 
testimonial is to take the form of a cheque, accom 
panted by the names of subscribers but not by a list 
of amounts The expenses of the fund are being 
borne by the Mathematical Association, and the work 
involved has been imdertaken by Mr C Pendlebury, 
39 Burlington Road, Ohiswiok, London, W 4, to 
whom donations should be sent 

The pioneers of New Zealand geology include von 
Haast, James Hector, B W Hutton, and B’erdmand 
von Hochstetter, the last of whom was born on April 
30 1829 Tlie son of an Austrian pastor, Hochstetter 
took the degree of PhD and in 1853 joined the 
Geological burvey of Austria Bour years later he 
became geologist to the famous Novara Expedition 
and on Dec 22, 1868, arrived at Auckland, where his 
services were at once secured by the Government 
Von Haast, the German geologist, had arnved the 
day before, having been sent out to report on the 
suitability of the country for German emigrants 
Together, Haast and Hochstetter earned out ex 
tensive geological explorations and both published 
works on the geology of New Zealand Returning to 
Europe in 1861, Hochstetter settled at Vienna and 
for many years held the chair of geology and mmera 
logy kt the University there He died on July 21, 
1884, and a memoir of him was wntten by Haast, 
which was reviewed in our columns on Nov 20, 1884 

Pkof E V Appleton, Wheatstone professor of 
physics at King’s College, London, has been awarded 
the Moms Liebmann Memonal Prize for 1929 by 
the Amenoan Institute of Radio Engmeers This 
prize IS awarded annually by the board of directors 
of the Institute to the worker responsible for the 
most important contribution made to wireless progress 
duimg the preceding year Prof Appleton has for 
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some years been engaged m the study of the soientifio 
problems of radio telephony, chiefly on behalf of 
the Radio Beseandi Board and the Department of 
Soientiflo and Industrial Research In 1924, working 
in conjunction with Dr Barnett, he was the first to 
put forward acceptable experimental evidence for 
the existence of the so called Heaviside layer and the 
value of Its height above the ground More recently, 
work on similar lines has been earned out under 
Prof Appleton’s direction, in the most part at tho 
Peterborough Station of the Radio Research Board 
and at King’s College, London, where wireless rnothoils 
have been developed which have led to a great 
increase in our knowledge of the electneal piopertios 
of the upper atmosphere It may be recalled also 
that Prof Ajipleton made an announcement in 
Natuhk of Mar 23 last, of tho discovery of what is 
probably a second Heaviside laver Ho was recently 
awarded a Wireless Premium by the Bntmh Institution 
of Electneal Engineers for his researches on the 
causes of wireless signal fading and directional errors 

A MOVEMENT to commemorate in an appropnate 
waj the pioneer work of the late Mr W H Dines in 
the exploration of the upper air and m other branches 
of practical meteorology was initiated a few months 
ago by the Royal Meteorological Society The 
Council of the Society believes that the most suitable 
form of memorial would be the publication of a 
collection of Mr Dines’s scientific papers in a smgle 
volume, and a circular has just been issued inviting 
promises of subscnption to such a volume of about 
600 large octavo pages, to be published at a price not 
exceeding thirty killings The papers consist almost 
exclusively of contributions to the publications of a 
number of scientific societies extending over a period 
of fifty years , and tVioir re issue m a collected form 
would not only be a tribute to Mr Dines’s original 
and fruitful work but also would be of real service 
to science m general and students of meteorology 
in particular Intending subscribers to the volume 
should oommunioate with the secretary of the Royal 
Meteorological Society, 49 Cromwell Road, South 
Kensington, S W 7 We trust that the promises to 
purchase the volume when published will be numerous 
enough to relieve the Council of any anxiety which 
may be mvolved in the cost of publication of a work 
worthy of one whose researches began a new epoi^ in 
the history of meteorology and have led to ileveloji 
ments of great practical value 

The American Association for the Advancement of 
Science held a very successful meeting m New York 
dunng the last week of December On behalf of the 
fifty educational and scientific orgamsations of the 
city. Prof Henry Fairfield Osborn, the president, 
welcomed the Association, which now moludes more 
than 17,000 member8,and gave an indication of the pro 
gramme set for the meetmg A repnnt of his address 
has now reached us The programme seems to have 
been arranged with great regard to the oonvemenoe 
of the pubhc and the seientiflo worker of wide mtereats, 
for eepwate days were set aside for general sesaiona each 
on one particular science, so that geology, physios^Jbio 
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logytCfi^>iu8try, and anthropiology eachhad its day, Euid 
on the evenmg of the same day a reception and addtess 
followed in the corresponding department of tho 
American Museum of Natural History Followmg 
the excellent precedent of the British Association, 
these evening addresses were of a semi popular 
character designed to attract and stimulate the 
rapidly growing interest m science manifested m the 
city of New York and throughout the United States 
and Canada “ The leading mottf of this science week 
programme was to offset some of the extreme specialisa 
tion of the present day by a more general prospectus 
of the umty and harmony of various sciences such as 
prevailed in the unified spint of the great founders of 
tho Association eighty five years ago ” It is a leading 
mottf which deserves serious consideration in arranging 
the programme of the British Association Advan 
tage was taken of the occasion of the meeting to 
celebrate the centenary of the epoch making glacial 
theory of Louis Agassiz, one afternoon session being 
devoted to a symposium of addresses on v anous 
aspects of glaciation 

One of the mtoresting evemng addresses was 
delivered by Prof W M Wheeler, of Harvanl 
Umversity, on “ Present Tendencies m Biological 
Theory,” and this has since appeared in the February 
ScteiUtfic Monthly Prof Wheeler makes a strong 
protest against the critics of biological theory, who 
find that “ biology has been steadily going to the 
dogs ever since the Renaissance,” or that “ biology 
has about reached a stage corresponding with pre 
Copermcan astronomy and physics, and that biologists 
have not yet discovered a single law, since what they 
have been fondly calling laws are merelj rules or 
generalisations ” He considers that there are at 
least three recent theories, which, with sonic mutual 
adjustment, might yield a provisional synthesis, or 
at any rate clarify the oonfljct between the mechanistic 
and vitalistio pomts of view These are the theory 
of emergence or ‘ holism ’ propounded by Prof 8 
Alexander, Prof C Lloyd Morgan, and General J C 
Smuts , the confighiration or ‘ Gestalt ’ theory , and 
behaviourism Each of these theories deals with 
wholes, from different aspects , the first emphasising 
that the whole has a novel import not apparent in 
any mere sum or aggregate , the second being more 
interested in the peculiar irreducibility of wholes as 
patterns either in space or time than m their novelty , 
and the third oonoemeil with the action patterns of 
the whole organism m response to its environment 
While admitting that certain oppositions must remain 
in biological theory from the nature of the emergence 
levels of organisms, Prof Wheeler thinks that many 
of the oppositions among theones may be elucidated 
and toned down “ by the rejection of a lot of adven 
titiouB and mystical notions foisted upon the biological 
sciences by historians and philosophers ” 

An outstanding feature m the recent historj of the 
British Research Association for the Woollen and 
Worsted Industries is the retirement of the chairman. 
Sir James F Hmohliffe Sir James, who is well 
knowm for hia pubho services m Yorkshire, is a 
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dutinguished figure m the textile induRtry, and he haa, 
m large meaeure, been responsible for the develop 
ment of the present high degree of efiloienoy of the 
Association He la succeeded by Lord Bamby, who, 
in addition to being governing director of one of the 
largest wool firms in the world, has already rendered 
much service through the Federation of British In 
dustries and elsewhere, by hia advocacy of the import 
anoe of the application of scientific method in the 
development of British industry The Report of the 
Association for the year 1928-29 contains a complete 
survey of its activities The effects of selection, 
breeding, nutrition, climate, and pasturage on parti 
ciilar breeds of sheep, and the consequent effects upon 
the wool produced, are being investigated, with the 
financial assistance of the Elmpire Marketing Board, 
m conjunction with the Domimons overseas Phy 
sioal and chemical problems continue to provide an 
extensive field of investigation Much of this work 
has already been described in previous reports by the 
Association The joint research with the Society of 
Dyers and Colourists upon fastness of dyestuffs and 
fading of fabrics due to light, perspiration, and other 
agents, is bemg contmued 

The extent and complexity of the purely scientiflo 
problems which confront the textile mdustry at the 
present time are clearly described in the Report re 
ferred to above, and the diflloulty of the dissenunation 
of the results of the purely scientific work of the As 
sooiation m the mdustry itself has received timely 
emphasis The better utilisation of research, notmerely 
in the textile mdustry, but also m British mdustry 
generally, is probably one of the most urgent needs of 
the present time The final Report of Sir Arthur 
Balfour’s Committee on Industry and Trade sounds 
a warning note upon thin point when it states that 
before British industries, taken as a whole, can hope 
to reap from scientific research the full advantage 
which It appears to yield to some of their most formid 
able trade rivals, nothmg less than a revolution is 
needed m their general outlook on scienoe , and in the 
case of some industnes at least tius change of attitude 
IS bound to be slow and difficult, m view of old and 
deeply rooted industnal traditions The work of the 
research asaooiations generally will be immensely 
faciUtated if this view gains a wider appreciation 
amongst all those engaged m industry to day 

In his Friday evemng discourse, delivered on April 19 
at the Royal Institution, Prof O T Jones described 
a visit to the Grand Canyon, Yellowstone National 
Park, last summer This is th6 largest of the national 
parks in the Uiuted States, and is chiefly remark 
able for its geological and physiographioal features 
Volcanic accumulations of the Tertiary period make 
up a large area of the Park and attain a thickness of 
many thousands of feet The large number of existing 
geysers and hot sjinngs indicates that the volosmo 
phenomena are not yet quite extinct Among the 
most striking of the physiographic features of the 
area is the great canyon carved by the Yellowstone 
River on its way from the Yellowstone Lake to jom 
the Missoun Physiographers have usually regarded 
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the Grand Canyon as a product of erosion since the 
glacial period An examination of sedlmente in the 
wall of the Canyon near the Great Fall has shown that 
they are semds, muds, and conglomerates extending 
in different places from the nm of the Canyon nearly 
to the bottom These prove beyond doubt that the 
Canyon since its excavation has been dammed at 
some point below, and m the lakes resulting from this 
process the sediments have accumulated, filling the 
Canyon to the bnm Further inveetigstions have 
established that the Canyon since its excavation has 
been dammed by great flows of lava which entered 
the Canyon from the north and flowed against the 
drainage of the Yellowstone and its mam tnbutary, 
the Lamar River A consideration of the profiles of 
the drainage system shows that prior to the damming 
episode the Canyon had been eroded in three or four 
stages or cycles of erosion , each new stage bemg 
initiated by uphft of the region The lava flows 
entered the Canyon while the last cycle of erosion 
was m progress The results of these discovenes 
have thrown an entirely new hght on the volcanic 
history of the Park, which will have to be examined 
anew 

Th* Society for Expenmontal Biology met at the 
Umversity of Manchester on April 19 and 20, the 
meetings being held m the Physiology Department 
through the kindness of Prof H 8 Raper Among 
the numerous contnbutions were an account of the 
growth and development of different types of bulbs 
by Prof F E Weiss, and a stimulating discussion 
which followed the statement, by Prof D Thoday, of 
the principles underlying the causal interpretation of 
plant anatomy Mr M A H Tinoker deeoribed the 
effect of varying the daily hght duration upon the 
time of flowering, form, and chemical composition of 
plants, while Mr E J Collins outlined some expen 
ments on the ‘ breaking ’ of tulips Prof H S Raper 
gave an accoimt of melanin formation among animals, 
pointing out that a similar mechanism appears to 
underlie all the cases explored, with poeeible excep 
tions among vertebrates Mr J Needham discuss^ 
the evolution of the egg and the metaboho limitations 
which it imposed upon the embryo Prof T H Pear 
desenbed his work upon the transfer of traimng m the 
acquisition of manual dextenty Mr A D Ritchie 
introduced an interesting discussion on the acid base 
equilibrium in muscle 

Thb Prime Mimster of the Commonwealth has 
apjsomted a committee to take charge of the general 
arrangements for the proposed Australian Antarctic 
Expedition under Sir Douglas Mawson Sir George 
Pearce, vice president of the Executive Council, is 
chairman of the committee, and the other members are 
Sir Douglas Mawson (or, in his absence, Capt J K 
Davis, who will be second in command of the expedi 
tion). Sir David Masson, Rear Admiral W R Napier, 
Dr A C D Rivett, and Dr W Henderson The 
expedition will imdertake a coastal survey of the 
Antarctic continent south of Australia between 
longitudes 160° and 46° east, the Jhtcovery having 
been placed at its disposal by the British Government 
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It ia anticipated that the ship’s oomplement will 
number twenty six, and that the scientific staff, in 
eluding a press correspondent, will be twelve The 
starting point of the expedition has not yet been 
determined, but operations will probably be^ late in 
November and continue until the end of April 1930 
It 18 very probable that a second season will be neces 
sary to enable the whole programme of the survey to 
be earned through 

In the article on Christian Huygens in our issue of 
April 13, p 676, reference was made to the object 
glass of 122 feet focal length which, according to 
Weld, was given to the Royal Society by Huygens in 
1691 Weld also states that two other object glasses 
of Huygens’ were afterwards presented to the Society 
by Sir Isaac Newton and the Rev Gilbert Bumet 
From Prof R A Sampson, Astronomer Royal for 
/Scotland, we learn that the real donor of the first and 
the maker of all three lenses was Chnstian’s elder 
brother, Constantine Huygens (1696-1687), and 
that, collaborating with Prof A E Conrady, Prof 
Sampson has recently communicated to the Royal 
Society a paper containing a critical account of these 
historical lenses Weld’s “ History of the Royal 
Society ” was published m 1848, but the mistake about 
the lenses had been pointed out by Uylenbroek ten 
jears before From the Timti of April 22, we leem 
that the tercentenary of the birth of Huygens was 
celebrated the previous week at Leyden, the com 
memoration being organised by the Royal Academy 
of Sciences in conjunction with the University of 
Leyden and various scientific associations A 
souvenir account of the proceedings is to bo published 
af Amsterdam 

Thk issue of Vox for Mar 1, edited by Prof Calzia, 
of the Umversity of Hamburg, contains an ofilcial 
comroumoation of the International Society of Ex 
penmental Phonetics giving an account of the Con 
ferenoe to be held on July 24-31 next m Hamburg, 
with a list of addresses and demonstrations -and an 
announcement that opportumties will be given for 
practical trauung in the methods of the science The 
published list of members mcludes experimental 
phoneticians from nearly every country m Europe 
and also from Amenca and Asia An account of a 
new and very practical form of stroboscope for 
observing the vocal cords is illustrated m detail Vox 
IB the offloial orgeui of the Phonetic Laboratory of the 
University of Hamburg, the Phonetic Institute of the 
Umversity of Vienna, and the International Society of 
Expenmental Phonetics It is sent without charge 
to members of the International Society 

Db Muxais CuLPm has oontnbuted an article on 
noise and hearing, considered from the psychological 
point of view, to a recent issue of TheNvneUenihCentury 
(vol 106, No 026) Few of those who most volubly 
protest against the noises of modem life ore content 
to base their objection on the simple fact that un 
necessary noise is irritating to most people, and that 
certain temperaments may find that irritation harm 
ful to health Instead, a pseudo scientific terminology 
IS used to deecnbe fantastic happenings to the centra 
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nervous system Dr (hilpm discusses the problem 
of nervousness, the relation of the nervous tempera- 
ment to the degree of suffenng from noise, the be- 
wildering array of personal peouliantiee that con 
fronts any investigator of noise, the domain of the 
physiological injury when such can be proved to exist 
The frequently urged view that energy is used up m 
Ignoring noise, sounds plausible, but as it can neither 
be proved nor disproved it leads nowhere , arguing 
by analogy, however, there seems no reason to suppose 
that lack of attention to certain auditory sensations 
can be of any more danger to the organism than lack 
of attention to any other sensory stimulation The 
article is a very timely and necessary corrective to 
the loose thinking and over simplification character- 
istic of many writers on the subject Dr Culpm also 
makes the subject much more valuable by treating it 
m relation to other problems and not as an isolated 
phenomenon 

An authoritative committee, composed pnncipally 
of veterinary surgeons in charge of slaughter houses, 
recently held at Leeds a tnal of the Weinberg casting 
pen, the object of which is to ensure that no suffenngr 
shall be inflicted when beasts are cast for slaughter 
by tile Jewish method (sbechita) It is therefore 
satisfactory to know that the report of the committee 
IS entirely favourable The chairman was Prof F T G 
Hobday, principal of the Royal Veterinary (College, 
and the honorary secretary Capt C W Hume, of 
the University of London Animal Welfare Society 
The members included Prof Lovatt Evans, five 
veterinary surgeons m charge of large abattoirs, and 
two representatives of animal protection societies 
It 18 understood that two further machines havmg 
the same object are to be tried out in the near future 
The subject is one upon which feeling runs very high 
in some slaughter houses, imd m these circumstances 
It is not easy to ensure the scientific character of the 
tnals by eliminating mcalculable human factors The 
committee will doubtless, however, be fully alive to 
this consideration 

In a recent address to the Institution of Electrical 
Engineers, Mr J Swinburne gave an account of Sir 
Joseph Swan’s mventions in connexion with the 
carbon filament eloctiio lamp In the Apnl Journal 
of the I £ £ , Mr A Campbell Swinton has a note 
on the part played by Lane Fox Pitt in the invention 
of this lamp He thmks that neither Mr Swinburne 
nor Sir Ambrose Flemmg in his ‘ personal recollections, ’ 
published m the February issue of the Journal, do 
justice to this im enter, and points out that he was 
the first jmtentee of the method of ' flashing ’ used 
in making carbon lamps, and was the inventor of the 
consent voltage system of public lighting with the 
lamps m parallel In the same journal Mr Swinburne 
replies that he does not know who invented the 
method of flashing’ In his address he was dis 
cussing Swan’s work, and as Swan got no help from 
Lane Fox Pitt’s work, it was unnecessary to discuss 
the work of the latter He mentioned, however, m 
his address t£iat Pitt did take out a patent on parallel 
dfstnbution a yeir before Edison, which, although bad 
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m law, propounded with luminoug clearness parallel 
distribution, and dispelled for ever the fog about 
‘ the subdivision of the electric light ’ 

At a meeting held in the Natural History Theatre 
of the University of Manchester on Feb 23, a pro 
visional committee was appointed to draw up a scheme 
for 00 ordinating the work of the scientihc societies, 
esjiecially those following biological lines of research, 
in north western England and Wales The com 
mittee has now issued a circular with suggestions for 
the establishment of a “ North Western Naturahsts’ 
Union,” which will, it is hojied, be definitely in 
augurateil in June Membership of the Union will 
be ojien to individuals as well as to societies in the 
area proposed, which includes the English counties 
from Cumberland to Staffordshire and Shiopshire, 
North Wales, and the Isle of Man It is believ^ that 
such a Union may bo of great service to the local 
societies, by holding a yearly general meeting and 
conference, by arranging exchanges of lecturers 
between the various centres, and by facilitating the 
publication of papers For many years past there 
haa been at work a strong naturalists’ umon m north 
east Lancashire, and it is hoped that the more 
comprehensive union now proposed will be a means 
of help and encouragement to the large number of 
earnest Nature lovers who pursue their studies in the 
busy industrial towns and the countryside of the 
north west of England 

Tbe Australian National Research Council has 
elected Sir Thomas Lyle, formerly professor of natural 
pfulosophy in the Umversity of Melbourne, to the 
office of president m succession to the late Mr R H 
Cambage 

At the meeting of the London Mathematical Society 
on Thursday, May 16, at 5 P m at Burlington House, 
Prof C G Darwin, of Edinburgh, will deliver a 
lecture on “ The Refraction and Scattering of Light ” 
Members of other scientific societies who may be 
interested are invited to attend 

Sir OiivKR Lodok is to deliver the nineteenth 
annual May Lecture before the Institute of Metals 
on Tuesday, May 7 The title of the lecture will bo 
“ Some Ideas about Metals ” Cards of invitation to 
the lecture can bo obtained by sending a stamped 
and addressed envelope to the secretary of the In 
stitute of Metals, 36 Victoria Street, London, S W 1 

It is announoeil in Science that Prof Frank 
Schlesinger, director of the Yale University Obser 
vatory, has been awarded the Bruce Metlal of the 
Astronomical Society of the Pacific for his work on 
photographic parallaxes and in other ilepartments of 
astronomy The medal is awarded on the recom 
mendation of the directors of the Harvard Observatory, 
Lick Observatory, Yerkes Observatory, the Obser 
vatory of Berlin, the Observatory of Greenwich, and 
the Observatory of Pans 

Thf Council of the Institution of Automobile 
Engineers haa awarded the medal of the Institution 
to Capt J S Irving in appreciation of his brilliant 
work in connexion with the design of the “ Golden 
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Arrow," which, coupled with the courage and skill of 
Major Segrave, has resulted in the world’s speed 
record being once more held by BnU^in, and this time 
by a very large margin The medal was established 
in 1922 as a recognition of technical achievement 
likely to have special influence on the advancement 
of automobile engineering 

’The annual congress of the South Eastern Union 
of Scientifio Societies wull be held at the Royal Pavilion, 
Bnghton, from Wednesday, June 5, until Saturday, 
June 8, inclusive, by invitation of the Bnghton and 
Hove Natural History and Philosophical Society, and 
the Worshipful the Mayor and Corporation of Brighton 
Sir Arthur Keith haa consented to serve as president 
in succession to Sir Martm Conway The honorary 
general secretary of the Congress is Mr E A Martin, 
10 Avenue Road, South Norwood, S E 26, and the 
assistant hon secretaiy* is Mr K W Strickland, 
6/6 Clements Inn, W C 2 

We learn from a Daily Science News Bulletin (Science 
Service, Washington, D C ) that the Umted States 
Senate has passed a bill providing pensions of 126 
dollars per month for the Army officers and enhsted 
men, or their widows or heirs, who took part m 1900 in 
the yellow fever investigations carried out in Cuba 
imder Major Walter Reed, which demonstrated con 
olusively that yellow fever is not infectious or con 
tagious in the ordinary sense Further, the names of 
the 22 men (of whom 14 survive) of the expedition are 
to be published annually in the Army Register as a 
roll of honour, and each of the men or their heuR is to 
be presented with a commemorative gold medal 

At the annual general meeting of the Physical 
Society of London, held on Mar 22, the following 
officers were elected — President Dr W H Ecoles , 
Vice Presidents Sir Oliver J Lodge, Sir Rirhard 
Glaiebrook, Prof H L Callendar, bir Arthur Schuster, 
Sir J J Thomson, Prof C Vernon Boys, Prof C H 
Lees, Sir William Bragg, Dr Alexander Russell, Dr 
F E Smith, Prof O W Rioliardson, Mr R W Paul, 
Dr J S G Thomas, Prof A O Rankine, and Prof 
F L Hopwood , Hon Secretaries Dr Ezer Griffiths 
and Dr Allan Ferguson , Foreign Secretary Prof 
O W Richardson , Hon Treasurer Mr R S 
Whipple, Ltbrartan Mr J H Bnnkworth 

A FRiZR consisting of a medal and the sum of £600 
IS offered by the British Empire Cancer Campaign to 
the person, or group of persons, who shall submit the 
essay embodying the results of ongmal investigations 
which, m the opinion of the judges, is the best oontri 
button towards the early diagnosis of cancer The 
competition is open to British subjects of either sex, 
resident m the British Empire or the Dommions, who 
can obtain a copy of the rules and regulations relating 
to the prize by writing to the secretary of the Bntish 
Empire Cancer Campaign, 19 Berkeley Street, W 1 
The latest date for the receipt of essays is Deo 31, 
1931 The award will bo made early in the following 
year 

An mterestmg article by Prof Luigi Devoto on the 
results which have followed the institution of ‘ summer 
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time ’ appears in the Rmd%cont% of the Royal Lorn 
hardy Soientifio and Literary Institute for last year 
This quesUon was diaoussed at the seventh Itaiian 
National Congress of Industrial Mediome, held at 
Parma, following a paper by Prof Gaetano ^eraoeini, 
who oonsidered more pMticularly its hygiemo aspects 
Pieraooini’s conclusions, given tn txlenao, indicate 
whole hearted accord with dayhght saving, which has 
resulted m the checking of various maladies favoured 
either by lack of hght or by the use of artificial ilium 
ination 

A OATALOOUK (No 8) of miscellaneous second hand 
books of science, mamly of botanical and zoological 
interest, has been received from Mr J H Knowles, 
92 Solon Road, S W 2 

Readebs interested in West Africa may like to have 
their attention directed to a short catalogue of second 
hand books relatmg to that part of the world which 
has recently been issued by Messrs Francis Edwards, 
Ltd , 83 High Stieet, Marylebone, W 1 

Appucations are invited for the following appoint 
ments, on or before the dates mentioned — A senior 
curator of the Museum of St Bartholomew’s Medical 
College — The Dean of the Medical College, St 
Bartholomew’s Hospital, E C 1 (April 20) A research 
studentship at St Mary’s Hospital Institute of 
Pathology and Research — The Secretary, Institute of 
Pathology and Research, St Mary’s Hospital, 
Paddington, W 2 (Apnl 30) A lecturer m engineering, 
with special qualifications on the electrical side, at 
the Plymouth and Devonport Technical College — ^The 
Secretary for Education, Rowe Street, Plymouth 
(May 4) A junior scientific oflBcer m the Admiralty 
Scientific Pool — The Secretary of the Admiralty (C E 


Branch), Whitehall, 8W 1 (May 4) A lecturer m 
engmeenng at the Widnes Municipal Technical College 
— ^The Clerk to the Governors, Town Hall, Widnes 
(May 6) A male assistant at the Ixiw Temperature 
Research Station, Cambridge — The Superintendent, 
Low Temperature Reaearch Station, Cambridge (May 
6) An inspector of weights and measures under the 
Surrey County Council — The Clerk of the Surrey County 
Council, Public Control Department, County Hall, 
Kingston upon Thames (May 6) A first assistant m 
the Clinical Laboratoiy of the Manchester Royal Infirm 
ary — The Gen Supt and Secretary, Royal Inflnnary, 
Manchester (May 8) A pathologist and bacteno 
logist at the Northern Infirmary, Inverness — The 
Hon Secretary, Northern Infirmary, Inverness (May 
8) The Anderson lectureship m comparative psycho 
logy in the University of Aberdeen — The Score 
tary, Umversity, Aberdeen (May 28) A professor of 
anatomy at St Bartholomew’s Hospital Medical College 
— The Academio Registrar, Umversity of London, 
8 W 7 (May 30) A professor of mathematics at Can 
terbury College, New Zealand — -The High Commissioner 
forNew Zealand, 41 5 Strand, W C 2(July31) Ajunior 
assistant under the Directorate of Metallurgies Re 
search, Research Department, Woolwich — The Chief 
Superintendent, Resesieh Department, Woolwich, 
S E 18 A semor biology master at the Cambridge 
and County High School for Boys — The Education 
Secretary, Coimty Hall, Cambridge Afiill timeteacher 
of electrical engineenng at the Barnsley Mining and 
Teoluiioal College — The Principal, Harvey Institute, 
Barnsley A woman biochemist at the Wellcome 
Physiological Research Laboratories — The Director, 
Wellcome Physiological Research Laboratories, 
Beckenham 


Our Astronomical Column 


Haixey’s Comet and the Aqvarid Meteobs or 
May 2-fi —One of the greatest of Enghsh astronomers 
waa Edmimd Halley, who acted as Astronomer Royal 
about two and a half centimes ago Amonrat the 
moat important of his achievements was the dis 
oovery that a bright comet visible m 1082 and first seen 
by an s»sistant of Flamsteed, revolved around the 
sun in about 70 years and had been observed in 
the years 1631 and 1607 He predicted its return 
m 1769, and this was realised 

Smee Halley s day, further investigations have 
eboited the fact that the comet has been m existence 
and visiting the sun during more than 2000 years 
It was last observed m 1910, and will probably re 
appear in about 1080 One of the occasions on which 
it returned was the momentous year 1060 Certain 
disasters and historical events were formerly con 
nected by eupierstitious people with its visits 

Hub remanuiblo object is the largest of all the 
periodical comets, and it is notable as being the source 
of a meteono display which occurs dimng the first 
week in May Capt Tupman discovered it about 
sixty yeeus ago, and it haa been reobservod on many 
ocoasions smee, though it has never furmshed a 
really great abundance of meteors But the objects 
denveof from this comet are unequalled in splendour 
and length of flight by any other meteono display in 
the heavens The earth and comet do not encounter 
each other centrally, for their orbits at the points of 
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nearest approach are separated by several millions of 
miles of space The meteors, therefore, which the 
earth encounters are only those placeil on the outei 
fringe or outskirts of the system Some of the large 
fireballs belonging to it may possibly be observed m 
the morning twilight of May 2~6 next, between about 
1 am and 3 am The conditions prevent their 
apparition dunng the earlier hours of the night 

Quantitative Analysis or thf Son — Prof H N 
Russell contributes an interesting article on this sub 
jeot to the Sc\ent\fic American for April He gives a 
sketch of various stages m the history of spectroscopy 
The earliest stage lay m the simple recogmtion of the 
presence of various elements m the sun and stars 
Then followed the stages of the study of radial veloci 
ties, and of the detection of magnetic fields— Atten 
tion 18 now bemg given to the contours of Imes — 
curves mdicatmg the gradations of mtensity through 
out their widths tmd deductions os to the density with 
which the atoms are packed m the course of the ray of 
hght It 18 stated that the weakest lines on ordmary 
stellar spectrograms (of intensity I on Rowland’s 
soeJe) could be product by 2 x KF* atoms per square 
centimetre, which is a millionth of the number in a 
cubic centimetre of air , further, that the whole 
amount of ga« m the sun’s atmosphere, if condensed 
to the density of our air, would form a layer between 
Iff oentunetres and 1 metre in thickness 
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Research Items 


Lovklock Cave — In 1011, during numng opera 
tionH for bat guano, nunieroua anoient Indian obiecta 
were discovered in the Lovelock Cave in the Hiun 
boldt Valiev of West Central Nevada Further ex 
oavations were earned out under more favourable 
oonditions in 1024 bv Mr M R Harruigton and Mr 
Loud, which are now described in a fully illustrated 
monofpaph issued as No 1 of Vol 2B of the UniversUy 
of Califorrna Publicatwns American Archaeology and 
Ethnology To the description of the recent excava 
tiohs Mr Loud adds an account of the objects ob 
tamed in 1012 Origmaliv Lovelock Cave was a long 
shed like rock shelter about 160 feet in length and 36 
feet wide Earthquakes and other natural agencies 
f auiMsl masses of rock to fall from the roof blocking the 
opening m front converting it into a cav o 1 he Tooal 
Indians, the Northern 1‘aiute, have a legenil that the 
inhabitants wore Pit River Indians whom they drove 
out The cave had undoubtedly been used as a dwell 
ing place, and not solely as a cemetery and place 
of ceremonial deposit, as has been suggested The 
earhest horizon of occupation belongs to the Basket 
Makers of possibly three to four thousand years ago, 
with possihljv sixty burials in the cave, and as the cave 
refuse lies directly on the lacustnno deposits it begins 

a tbly within a hundred vears of the subsidence of 
9 Lahontan The deposits of human origin show 
no bones of the sabre tooth tigers, horses, or camels 
found m the lake shore gravels The culture of the 
earliest occupation resembles, but is poorer than, that 
of the Basket Makers, nor was there any knowledge 
of agnoulture It resembles the hypothetical * boMC 
culture ’ of the south west After a deposit of five 
feet, a foreign influence creeps in, forming a transition 
period, and Anally, as it grows stronger, the bow and 
arrow appear Then begins a ‘ Later Period,* pos 
sibly about A.D 1000, oontaimng many articles wtuch 
have their counterpart among the modem Paiute 
The cave dwellers would thus appear the cultural, if 
possibly not the Imguistic, kinsfolk of the Northern 
Faiute 

The Austhauan Abokioinal Bbain — Prof Wool 
lard (Jour Anat vol 63, pt 2, pp 207 223) (pves 
an account of four brains of aboriginal Australians 
He finds that the aboriginal Australian brain is a 
small breun, extremely dolichocephalic, in which the 
insula tends to be exposed and the primitive features 
m the orgamsation of the striate area to be retained 
His observations offer no ground for supposing that 
the aboriginal brain discloses any jiecuiiar simian 
features or that it resembles microcephalic brains of 
European origin, or that it retains any special features 
of the foetal human brain He finds that the varia- 
tions in the indices of the abonginal brain present no 
peculiar features, and the differences between it and 
the European brain are adequately cuxiounted for by 
the extreme dobchocephaly The proportion of grey 
to white matter in the hemispheres is the same as in 
the European brain, and there are no significant 
differences between the nght and left hemispheres 
The total weight of the brain and the weights of the 
hemispheres are smaller than in the European brain 

Nervous Symptoms and Vooatiokal Seucotioh 
— In the Revue de la Science du Travail (Tome I , 
No 1 ), Dr Toulouse directs the attention of students 
of vocational selection to the problem of the nervous 
person in the industrial world He maintains that 
slight nervous troubles are infinitely more common 
than any one is aware of, and that their action on the 
output of the worker is ^sastrous He contrasts the 
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bmited and ascertainable effect on output of an 
oraanic disease, with the irregular and incalculable 
enect of nervous symptoms Ihere is here no qmes 
tion of the intelbgence, which might be of the hiMOst 
order, but of an emotional or temperamental m 
stability, over which the person has little control, 
leading to erratic work curves and long sickness 
absenteeism He pleads for a greater recogmtion of 
this factor by those doing mental testing and for 
a periodic examination of employes dunng their 
industrial career The nervous condition which in 
the tyjiist may involve an unusual number of errors 
may m a signalman lead to a disaster It is probable 
that behind an accident is an emotional instability 
and not a defective sense organ or intellectual weak 
ness A similar conclusion was roacheil by the 
Industrial Fatigue Research Board after an mvesti 
gation of telegraphist's cramp it was shown that 
those who sufferetl from that disonler, which essen 
tially involvetl even in the earlier stages a diminished 
output, were of the temperament popularly called 
‘ nervous ’ 

bEA TROUT IN SCOTTISH WATERS — In his paper 
“ Sea trout of the River Ailort and Loch Eilt, Part 2, 
1920 and 1928-27 With an Appendix on Ailort 
Salmon ” (Fishery Boartl for Scotland Salmon 
Fisheries, 1928, No 9), Mr G Herbert Nall continues 
hiH work based on scale readmg, the first part of which 
was pubhshod in 1926 The present part embodies the 
results obtained by analysing both the old and the new 
material, a rteume being made of the whole The sea 
trout of this district, hke most of those of the west 
coast rivers, have a more umform type of hfe than 
those of the east coast rivers, the chief features lu the 
riyer Ailort bemg the big runs, begtnmng as early as 
March and mainly composed of fish which have 
spawned m the previous wmter, and the lugh average 
size of the fish, a few of which attam a great weight 
The size is mainly due to good feeding and favourable 
conditions both for the parr and the sea fish, giving 
nse to a vigorous stock The Ailort fish survive to a 
greater age and weigh more than do those of the oast 
coast rivers, and maturity is reached rather later 
Early spawners seldom survive the tenth year from 
hatoiung, whilst amongst those which spawned later 
in life some exceed fourteen years, and the percentage 
of survivors rises with the increase m the number of 
sea years before maturity is attained Spawning re 
tards growth, but to a less degree than m the salmon 
Salmon smolts usually migrate after two years of river 
hfe, those of the sea trout after three years Salmon 
smolts at migration are about two mohes shorter than 
those of the salmon trout of the same age Durmg 
this river life the salmon parr grow more slowly than 
those of the sea trout, but after migration the growth 
rate of the salmon is by far the larger It has often 
been suggested that some of these large Ailort sea 
trout are hybrids between salmon and sea trout, but 
although experiment has proved that salmon eggs can 
be fertilised by sea trout milt and vice versa, the 
author is of the opimon that there is no indication of 
hybridisation between salmon and sea trout, nor are 
there two or more distinct races of the latter m the 
Ailort 

Parasites and Predators in Biological Control 
or Insect Pests — In the Bulletin of Entomological 
Research, vol 19, March 1929, Dr W R Thompson 
discusses this important subject As he points out, 
both predaceous and puasitio insects practically 
idways kill their hosts question of their relative 
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value as oontrollmg factors is, however, somewhat 
obscure That insect predators are numerous and 
beneficial is generally acknowledged, but that they 
are as valuable m these respects as parasites is not 
by any means universally believed This subject is 
ably discussed by Dr Thompson, who advances 
theoretical conclusions, partly hewed upon calculations 
of the length of time necessary for the anmhilation 
of a given host population by given populations of 
^garious parasites, solitary parasites, and predators 
His theoretical conclusions mdicate that the value of 
predators has been underestimated by practioal 
entomologists, and they are supported by the history 
of the practical application of biological control As 
examples, he quotes the efllciency of such predators 
as Cocoinellidee in controllmg certam scale insects 
and mealy bugs the utilisation of the oarabid beetle 
Calosoma in controlling the ^psy moth in New England 
and the extraordinarily valuable results attaint by 
the introduction of the capsid, Cyrtorhinua mundulua, 
in controUmg the sugar cane leafhopper in the 
Hawauan Islands He concludes that predators are 
worthy of more careful attention than has so far been 
accorded them, but that the relative values of para 
sites versus predators in any given case can only be 
decided by critical investigation m the hold 

Pkb Cambrian Litb — Some months ago it was 
announced m the doily I^s that a pre Cambnan 
fauna had been discovered in South Australia Some 
details of this have now been given by Sir T W 
Edgeworth David m “ Notes on newly discovered 
fossils m the Adelaide Senes (Lipaban t). South 
Austraba ’’ (Trane Roy Soc S AitalralM, 52, pp 191 
209, pis xiu xvui , 1928) He considers that he has 
found the remains of Algso, polvchstous annelids, 
brachinpods, and euryptends in tho Adelaide Senes 
at horizons ranging from 2000 to 12,000 feet below 
the oldest rocks m wluoh undoubteil Lower Cambnan 
fossils have been traced The age may be (1) basal 
Lower Cambnan or (2) Lipahan, that is, belonging 
to the time represent^ in North America by the 
unconformity between the Keeweenawan and the base 
of the Cambnan, or (3) Proterozoic (Algonkian) 
Without seeing tho specimens on which Sir Edgeworth 
David a views are based, it is almost impossible to 
express an opmion as to their nature The figures 
which he gives are not convincing If he has jeally 
found euryptends m beds of pre Cambnan ago, it is 
difficult to account for the fact that scarcely any 
undoubted representatives of that group of arthropods 
have been discovered in the Cambrian 

Tropical AaBictrLTCRK — The Trapenal College of 
Tropical Agnoulture, Tnnidad, hew issued its report 
for 1927-1928 together with the prospectus for 1929- 
1930 Developments have been made in all directions, 
and further extensions are hoped for m the near future 
An estate is specially needed for research, principally 
mto biological prohlems, as the existing grounds are 
required for the instruction and trainmg of students 
The power station is now m use and the new buildmg 
for low temperature research and cold storam is com 
pleted, although the intenor fittmgs of the latter are 
not yet fimshed The construction of a new ohemieal 
block IS prooeedmg, and alterations and additions 
have been made m the sugar factory In research 
work good progress has been made With regard to 
banMias, the mam objects are to secure good market 
able varieties immune from Panama disease (a prob 
lem which necessitates a study from both the patho 
logical and phs^ologioal pomt of view), and further 
to mvestigate the npening process in order that the 
fruit may be suocewrfully marketed overseas The 
new oold storage ohamber will prove of special benefit 
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in these problems Soil research with reference to the 
sagar cane crop has been successfully earned out The 
lune content of the soil, and particularly tho proper 
tion of adsorbed calcium ions, has been shown to be 
correlated with the resistance of the plant to fro^ 
hopper blight A practical outcome of this work is 
that the College is now able to atlvise growers as to 
the amount and kind of lime to apply to their holds 
and the methods of spphcation to employ On the 
other hand, insecticide work has also proved successful, 
and the froghopper pest can now be kept under control 
if the proper executive arrangements are made at the 
light time, the cane growers acting collectively The 
mam objects of research in the coming year are prob 
leins dealing with tropical fruits such as bananas and 
citrus, biological investigations of cacao, and genetical 
and fertiliser trials with sugar cane 

Iso KLKCTRic Point ov Cells and Tissdes —In a 
recent number of Biological Remewa {4, p 1 ) H Pfeiffer 
has contributed a comprehensive review of the now 
voluminous hterature bearmg on tlus subject, m m I nch 
he pomts out that the original conceptions of the iso 
electric point (lEP) are tendmg to develop both in 
jihysical chemistry and m biology Cells and tissues 
of plants, and perhaps of ammals, show many analogies 
with ampholytes, probably owing to the presence of 
these substances at the cell surfaces and atthe internal 
boundaries of the protoplasm From the observed 
effects, attempts have been made to determine the lEP 
111 the case of a given tissue, and also to explain the 
regulatory effects of the cells ujion external solutions 
Pfeiffer points out that most biological work has been 
concern^ not with the true lEP, which is given by the 
stationary phase in electro cataphoresis, but with the 
apparent lEP (as found, for example, from minima 
of swelling, viscosity, and osmotic pressure), which 
depends primarily on the reaction at which there is a 
maximum of neutral molecules 'Ihe apparent lEP 
determined in this way may be displaced owing to salt 
formation, and this is particularly likely to happen in 
the case of protoplasmic ampholytes Further, the 
presence of two or more ampholytes in protoplasm 
does not, on present conceptions, necessanly lead to 
the establishment of a collective lEP as it may tend to 
do in vitro There may, m cases known, be signs of a 
number of apparent iso electric points The relation 
of tho apparent lEP to growth and physiological 
fimotions of the organism is discussed, and the author 
emphasises the view that further work is required on 
tho effect of these phenomena on loii movement and 
the electro histological behaviour of protoplasm, and 
on the mechanism of such functions as protoplasmic 
streaming 

Cyolonbs at Mattritius — Mr R A Watson, 
Director of the Royal Alfred Observatoiw, Mauritius, is 
to be congratulated for producing ‘ ‘ The Cyclone Season 
1927-8 at Mauritius,” which is to bo the first of an 
annual senes of pubhoations summarising the infomla 
tion collected at that Observatory about the cyclones 
occurring in the neighbourhood dunng each cyclone 
season The cyclone season m Mauntlus exteiM^ nor 
malty from November to May , the one under di* 
cuBsion was one of the stormiest on record, and was 
remarkable also for the fact that the tracks were 
farther west than usual, to which peoulianty the ab 
senoe of gales at Mauntius itself is to be refen^ The 
weather reports from neighbounng islands were supple 
mented by information supphed by ships calUng at the 
island In two instanoee enough observations were 
available to allow of the construction of diagrammatic 
systems of wmd arrows in which the wind represented 
18 the wmd relative’ to the moving centre, the isobars 
beihg shown m the usual way It is interesting to 
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And some evidence of a disoontinuity of wind along the 
actual track m front of the centre and not as was 
found by Cline in the case of West Indian hurnoanea 
(Natubb Dec 24 1927 p 909) between the winds 
of the two quadrants on one side of the track 
Allowing for the reversal of the circulation as between 
storms of the northern and southern hemiepheres the 
analogue for Maunti is of the light rear and nght 
front quadrants between which the discontinuity 
was found by Cline would be the left rear and left 
front quadrants These diagrams are of interest also 
in that they show some flattening of the isobars in a 
direction parallel with that of the treick and constitute 
additional evidence of a lack of that symmetry of 
wmd circulation usually attributed to the tropical 
cyclone in meteorological text books 

Tub Aurora —The investigation of conditions in 
the imper air which has been made by It O Hulburt 
and H B Mans in connexion with their theory of the 
aurora and of magnetic storms {PhystccU Review 
vol 33 pp 412 431 sec also Naiure Nov 24 1928 
p 807) IS remaikable for the importance which is 
attached to the influence of the ultra violet radiation 
from the sun The wave len^hs which are absorbed 
at heights above about 400 kiiomotroa are supposerl to 
pro luce indirei tly by processes of excitation and 
ionisation a kind of spray of highly rarefied matter 
which extends outwards for upwards of forty thou 
sand kilometres Collisions are very infrequent at 
the low pressures involved and tho molecules con 
lesenbo practically free orbits in the earths gravi 
tational field If one is ionised by further absorption 
of ultra violet light both the liberated electron end 
the resulual lositivc ion will return to the lower air 
in helical paths the axes of which are dotermmed by 
the earth s magnetic lines The aurora is associated 
with the downward currents and its distribution over 
the Kurfai e of the earth can be predu ted immediately 
from the magnetic field of the latter Phis theory 
which has been developeil on (quantitative lines seems 
to account adequately for the mam phenomena both 
of aurora] and of the complicated changes which 
occur in the magnetic elements dunng a magnetic 
st(rm and the greatest diflltulty m its further de 
velopmont is likely to arise from incomf lete know 
ledge of the precise nature of the atomic processes of 
excitation and ionisation I he authors mention 
incidentally that good direct short wave communi 
cation was maintained between the U S Naval 
Research Laboratory at Washington and the Byrd 
Antarctic expedition 

Effbct of Hfat on the bicNsiTrviTY OF Photo 
BAPH io Plates — The results of an investigation of 
the effect of heat on the sensitivity of photographic 
1 latos are described m two papers by O Masaki m the 
Memoirs of Vie ( oUege of (Science Kyoto Senes A 
vol 12 No 1 It was foimd that the sensitivity of 
pancliromatic an 1 ( ther slow emulsion plates m 
creased with use of temperature the sensitisation 
being greatest towards the red part of the spectnim 
In the case of high speed plates nse of temperature 
produced a decrease m sensitivity especially m the 
violet romon tor all kinds of plates heatmg m 
creased tne contrast and m panchromatic and ortho 
chromatic plates this change wosparticularly marked 
for rays of long wave lengths The sensitising action 
of heat was retained for some hours after the tem 
perature had been reduced to normal and was much 
greater than that produced by mere diving of the 
plates An expression givmg the relation ^tween the 
lensity of the develop^ image and temperature was 
obtamed and holds from 10" C to 80° C 
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Flamb AMU Spark Spbotra fbou Sai/t Solo 
T iONS — In the Chemiker Zeitung of Mar 18 Dr W 
Hiischel desenbes some quantitateve results which he 
has obtamed with the apparatus first described by 
him m 1016 in which minute amoimts of salt solutions 
are pulvensed by means of a spark before being intro 
duoed into the Bunsen flame The resulting flame 
can be maintained for an hour with the consumption 
of only a few milligrams of salt and the flame is so 
intense that its spectrum can easily be photographed 
The apparatus has hitherto been used for the visual 
examination of spark spectra but it has now been 
found possible to photograph the latter This has 
necessitated the use of much stronger sparks than were 
possible m the onmnal apparatus A device for 
cooling the anode witn cold water has been mtrodu(;ed 
and instead of a large induction coil and battery of 
colls a simple Wehnelt Simon Caldwell interrupter is 
used with an alternating current at 1 16 220 volts and 
a small coil 

Atomic Weight of Copplb — A oommumcation by 
r W Richards and A W Philhps in the February 
number of the Journal of the American Chemical 
koexely describes expenmente on the atomic weight of 
copper fr( m Ufferent sources No difference was 
found m the atomic weights of specimens of copper 
from mines m the Lake Supenor region and from 
Chile The ratio of the atomic weights of copper emd 
silver was foimd by analysis of pure cupno cnlonde 
On the basis of Ag= 107 880 the atomic weight of 
copper was found to be 63 667 Copper is known to 
have at least two isotopes and its atomic weight was 
in need of c( nfirmation Tho Lake Supenor matenal 
was not later than Cambnan that from Chile war 
from lodes intrusive in Jurassic strata 

Size Limits of Turbo Generators — Dunng the 
last few years there has been a remarkable increase in 
the size of the turbo generators used in electnc power 
stations The size of the machines which run at 26 
revolutions per second is now only hmited by the 
transport facilities available to their destination The 
desirable size of the machmes which run at the 
standard speed of 60 revolutions per second is about 
60 000 kilovolt amperes at the present time but in a 
few years machmes of double this capacity will prob 
ably be running The uncertain factors aro the 
strength of the forgings forming the rotating part smd 
whether the journals for such heavy machines would 
lie safe The centnfugal forces and the consequent 
t nonnous stresses in the rotating qiarts at these high 
speeds make it necessary to use only forgings of the 
greatest mechanical strength In a paper read by 
J A Kuyser to the Institution of Electnoal Engmeers 
on Mar 21 it was stated that a steel oontaimng about 
2 per cent nickel with a very small percentage of 
chromium when properly annealed has the necessary 
tensile strength On the Continent the alloy used for 
high speed machmes has a much larger percentage of 
nickel and chromium and is hardened in oil How 
ever experiments earned out by Metropolitan Vickers 
led to the conclusion that the oil haraening of this 
steel produces a hi^h radiefi stress which when the 
machine is rutmmg is added to the centnfugal stress 
A significant fact is that on the Continent during the 
last three years there have been four explosions with 
several fatcdities of high speed machmerv made of 
this steel It was stat^ that several of the older 
types of machines are operating with parts of their 
core at 200° C These high temperatures cause 
relative displacements of tho copper and the mica 
insulation, os tho tompemture coefficient of copper is 
50 per cent greater than that of mica 
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Mimicry 

By Dr G D Hale Cabpxntbr, Entebbe, Ugtuida 


'T^HE phenomena of mimicry, by 'which la meant the 
^ deceptive resemblance of one creature to another, 
were first made known among butterflies, and it is 
natural that the subject should have bem further 
investigated m the same group of insects But it 
has suffered thereby , for the nsurowing of the field 
of mquiry has resulted in attempts to account for tlie 
phenomena which do not bear cnticism m the light 
of wider knowledge and more detailed investigations 
into geographical distnbution 

Mimetic resemblances are imdoubtedly most eon 
vinomgly explained as the result of the operation of 
natural selection upon such vanations as may be 
produced from time to time We may in this con 
nexion quote the words in which Darwin, 'writing to 
Ara Gray, expressed his confidence in natural selection 
as the motive cause of evolution “ I cannot possibly 
behave that a false theory would explain so many 
classes of facta as I think it certainly does explain 
On these groimda I drop my anchor, and believe that 
the difficiuties will slowly disappear ” 

Smce H W Bates first published his memoir on 
mimicry in 1802 an immense number of field observe 
tions have been recorded and a large amount of work 
has been expended upon museum specimens, but the 
theory of natural selection still offers the most con 
vmcing explanation of the facts 
Attempts have been made to account for mimetic 
resemblances by the similar results produced by 
climatic or other external influences upon different 
species in the same locality , and such an explanation 
IS given by Prof E W MacBnde in his essay on 
“Zoology,'* p 211, in the collection of papers pub 
hshed in 1925 by Messrs Blackie and fion under the 
the title of “ Evolution in the Light of Modem Know 
ledge ’’ 

Prof MacBnde observes “ We have pven to our 
readers strong reasons for disbehevmg altogether in 
random vanations, and therefore wlmt we have to 
explain is why evolution has set m such a direction 
as to cause these insects to resemble one smother 
Now, Elmer has shown that the changes in coloration 
which the mimic is supposed to have undergone, m 
order to increase its resemblanoe to the mcSol, are 
of a kind which supervene mdependently in all 
families of butterflies and moths as a reaclvm to 
chmatui oondxttona These changes take place m 
some famihes more quickly than m others, and what 
happens m real ‘ mimicry ' is apparently that mdi 
viduals which have reached a certain stage m this 
process are favoured by natural selection ’’ 

Mimetic resemblance is thus believed to have been 
caused by cm inherited response to environmental 
influences “Just as in the formation of habit the 
action becomes easier with every repetition, so as 
the generations succeed each other the response to 
the same environment becomes more readily colled 
forth ’’ Prof MacBnde alludes later to " the vast 
sea of facts which tell m favour of habit as bemg the 
prune cause of evolution ’’ He acknowledges the 
unsatisfactory nature of this as an explanation of 
mimicry , how unsatisfactory it is and how com 
pletely it fails to account for recently discovered facts 
It is the purpose of this article to show 
Let us first consider some examples from among the 
butterflies alone, as this explanation woe foimd^ on 
a stu^ of their patterns 

1 The effects of mtrusion of a foreign species upon 
the indigenous inhabitants 
(o) A very good example is that of the ‘ Monarch?* 
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a Danaine butterfly belonging to an Asiatic group 
which invaded North America in comparatively recent 
tunes, and is there mimicked by an indigenous butter 
fly, the ‘ Viceroy,’ closely related to our ‘ White 
Aic^irals ’ of Europe Clearly, if these resemblances 
are the result of local climates, the ‘ Monarch ’ ought 
to have mimicked the ‘ Viceroy ’ I 

(6) Again, m the eastern Fijian islands a group of 
Euplcome butterflies is chsractensed by a dark ground 
oolourwith a feeble or obsolete white marginal pattern, 
white the same species are represented m the western 
islands of the group by forms with a strongly marked 
pattern Prof E B Poulton has suggested that 
these facts are to be explained by an earlier mvasion 
of Fiji by the dark Euploeas and a later powerful 
invasion by a strongly patterned Euplcea, which has 
reached the western islands in numbers and lias 
become the model mimicked by the older darker 
species 

2 The phenomena of mimicry, even among butter 
flies, cannot be disposed of so easily as Eimer’s ex 
plonation suggests , they are much too complicated 
The study of geographical races is all important m 
this connexion 

(а) A typically aposematic or wamingly coloured 
spates of the Acrajine genus Plonema (P epcea) has 
m West Afnca a black and orange male and black 
and white female In the Uganda race epora poropeo, 
however, the sexual dimorjihism disappears and the 
coloration of both male and female is gtey brown with 
a pattern of cream-colour Both these races are 
mimicked by the females of Paptlto cynorta, wluoh in 
West Afnca resemble the block and white females of 
raesa, and in Uganda both sexes of epasa paragea 
The Paptlto male retains the same appearance m both 
areas On the other hand, a Nymphalme butterfly 
m Uganda, Pteudacrcea eurytus, alli^ to our ‘ White 
Admirals,’ has developed a form obscura m which 
both sexes mimic epoea paragea Climate, according 
to Elmer's hypothesis, has caused one sex of the 
Paptlto to resemble the model but both Boxes of the 
Nymphalme This, however, is far from the end of 
the story PeeudaertBa eurytva occurs all over tropical 
and subtropical Afnca in a bewildenng vanety of 
fonns, sometimes with sexes alike, as in the form 
obocura, sometimes unlike Wherever these Pteud 
aorosae occur they are mimetio of the local species 
of Planrma, sex resembling sex when the sexee of 
the model ore unlike But in Uganda some of the 
Planema models, such os epcea paragea, have the 
sexes ahke, while in others they are different, and the 
local forms of ewrytut mimic both types Hence in the 
same area, and therefore subject to the B6une climatic 
influence, most surpnsmgly complicated and con 
trasted results have been developed It may be 
argued that eqmlly oompheatod results have ansen 
among the models m the same area , but there is this 
essential difference — the Planemos ore of Mtirely 
different speoiee, whereas the mimetic forms of eurytua 
belong to a single species, so that mimics 'with sexes 
different and with sexes alike form a single interbreed 
mg community and may appear side by side in a 
single family 

(б) EquaUy diffioult to explam by Eimer’s theory 
are the mtneate mimetio resemblances between 
members of the fine genus Charaxet Some of the 
larger species which act as models for the smaller 
are themBelve4.minuos of other large species, and one 
sex of a species may be a munio N^le the other is a 
model Yet another species (etheocles) has a non 
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mimetio male which vanes little, but the females 
occur m Btnkmgly different forms which mumo the 
males, others the females, and others again both 
males and females of larger species 

3 Explanations of mimicry are too often based on 
consideration of colour and pattern alone Any 
naturahst familiar with mimetic resemblances in the 
field has found by practical expenence that colour 
and pattern are only part of the factors which make 
^ the deception , benaviour is of great importance 
Eiven among butterflies themselves the difference of 
behaviour between models and some mimics is char 
aotenstic, if the mimic belongs to a feunily less well 
protected than the model h or example, the Aonemn 
models of the genus Planema can often be picked from 
flowers by the fingers, while the mimetic forms of 
Pteudacroea eurytua arc shy, and require to be ap 
proaohed with caution if they are to be caught If 
fnghtened they dash away, whereas the Planema will 
only flutter just out of reach and often boldly return 
to the same spot 

Even if it be admitted that the action of cbmatio 
conditions is effective in causing different species of 
insects to develop the same variations m coloration. 
It cannot be held to explam instances of minucrv 
drawn from a much wider field than that from which 
Elmer drew his examples How could the likeness 
of certain spiders to ants be put down to this cause T 
Many instances have been recorded where the mimicry 
has completely deceived experienced field naturalists 
Climate in this case must be supposed to have altered 
profoundly the characteristic shape of spiders so as 
to produce the ‘ waisteil ’ effect of an ant , to have 
altered gait in such a way that one pair of legs is not 
used for progression but is held up m the air and 
waved about to resemble the sensitive antennae of an 
ant, and even, m certain spiders, to have suppressed, 
except m ver^ special circumstances, the habit of 
jumping that is oharactenstic of the family to which 
most ant hko spiders belong 

Spiders, having no metamorphosis, are generally ex 
posed to similar conditions at all stages of their exist 
enoe Insects which undergo complete metamor 
phosis are exposed to conditions during their immature 
stages which often differ os completely as possible 
from those to which the adult stages are exposed 
The close resemblances often found between adult 
insects cannot possibly bo explained as due to the 
action of absolutely dissimilai conditions upon their 
respective larvie For example, the mimetic resem 
bianco of the common drone fly to the hive bee 
deceives oven a monkey, as I have found by expon 
ment in Africa The larva of the fly lives m mud and 
foul fluids among which it foods m the open, freely 
exposed to changes of light, temperature, and oxygena 
turn The bee’s grub is encloseil in a small cell in the 
hive, among surroundings as uniform as the bees can 
make them, feeding on food supremely different from 
that of the fly’s larva Malaooderm beetles of the 
family Lycidm all over the tropics are nuimoked ex 
tensively by insects of such diverse hahits, and feed 
mg in such different ways as larvee and adults, that no 
explanation based on the influence of external oiroum 
stances can account for the well known mimicry of 
these conspicuous beetles, which have been abund 
antly proved to he distasteful to birds and other 
animals 

4 Mimics differ from their models not only in be 
haviour but also in other respects A typically apose 
matio insect such as an Aoreeine or Daname butterfly, 
or a Lycid beetle, is of an extremely tough phvsique 
It will be unmjured by treatment which would break 
the wings of another butterfly such as the Nymphalme 
or Papihonme mimic, and it will also resist the 
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poisonous fumes of a oyamde bottle to a surprising 
extent This resutanoe to injury is part and pared 
of the process whereby an aposematio insect tdwhes 
an enemy that it is harmful or impalatable It al 
most invites attack, and if it is seized and handled, 
sufiers httle injury, and when released after a pinch or 
a lick IS often undamaged This difference m j^ysique 
and temperament, coupled with sinulantv of super 
flcial appearance, is difficult to explam by ohmatio 
action 

6 Another clews of facts telling against the argu 
ment now discussed is the production of the same 
effect in a vanety of ways The thin * waists ’ of 
Hymenopterous insects are frequently mimicked in 
stout bodied insects of other orders either white 
colour or dense white pubescence which at a httle 
distance effectively ‘ paints out ' part of the body, 
leaving only a thin waist visible 

6 It 18 usually found that mimetic resemblance only 
goes so far as is necessary to produce a auperficxal de 
ceitful appearance , often the oharactenstic appear 
auoe of tne group to which the mimic belongs may be 
found in or on parts which do not interfere with the 
mimetic resemblance 

The antennffi of beetles which mimic other beetles 
might often be a hmdrance , for whereas in the nunuo 
the charactenstic antennee of its family may be long 
and thin, the antennie of the distasteful model may be 
short amd stout This difficulty is surmounted m the 
mimic by a thickening of the antennas for a distance 
approximately equal to that of the thick antenniu 
of the model, the remaining segments of the long 
antennae being thin and relatively inconspicuous 
The influence of external oircumstanoes must here be 
very patchy I 

7 Such examples of mimicry as the resemblance of 
largo Sphingid caterpillars to some terrifying reptile 
with laige eyes can scarcely be explained by the m 
fluence of chmate 

8 It IS somewhat difficult to understand why the 
explanation of mimicry by the action of natural soleo 
tion has iieen u stumbling block to mamy The fact 
that many insects escape their enemies by minutely 
resombluig objects that are of no interest to them, suen 
as a bird dropping, is usually accepted as an example 
of the working of natural selection Yet when the 
object that m of no or relatively little interest to the 
insectivorous creature is another insect, it liaa been 
claimed by some wntero that natural selection cannot 
be the agent which has effected the resemblance 
Mimetic resemblances, as was long ago shown by 
Prof Poulton, are only one example of various types 
of deceitful resemblance Natural selection will 
account for them all as well as for the examples of 
oonspiciiouB ‘ warning ’ colours Why, then, should it 
be thought necessary to invoke an explanation for 
one set of resemblances which is supposed to be power 
less to account for others 7 

9 Prof Mai Bride, in the article alluded to earlier, 
remarks that “ it is assumed, often on very insufficient 
evidence, that the one of the two animals which is the 
oonunoner (« e the model) has some peouhar feature 
which makes it dangerous to the animus which would 
attack it, and that these learn to recogmse it and 
avoid It ” 

It 18 true that when the theory of mimicry was first 
propounded there wos very httle ihrect evidence, but 
critics of the theory often seem to be unaware of the 
body of experimental and observational evidence that 
has been accumulated during recent years in the publi 
oations of the ^tomological Society and others 

It 18 sometimes a stumbhng block to ontios that 
insects which are supposed to act os models have been 
seen to be devoured freely by certain enemies For 
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example, 1 have myself obtained evidence that ante 
are a very important element m the food of Agamid 
lizards, and Danaine butterdiee have been seen to be 
devoured by certain birds In this connexion the 
old adage should be remembered, “ One man’s meat 
IS another man’s poison" It is important also to 
remember that not even the most enthusiastic sup- 
porter of numiory claims that models are at all times 
and m all circumstances exempt from being de 
voured I have seen the foul smelling and evil look 
ing black ‘ Devil’s coach horse ’ beetle pulled out from 
among dead leaves by a wren in a wood and devoured 
m mid winter Edibihty is entirely a question of the 
relative abundance of food it is not without sigiufl 
canoe that mimetic resemblances reach their hipest 
development in those parts of the world where insect 
life is most abundant 

10 Another stumbling block may be mven in Prof 
MacBnde’s words “ It is held that the predatory 
animals mistake the defenceless sjieoies for the dan 
gerous one, and that so the defenceless one escapes ’’ 

I do not thmk it is necessary to suppose this all 
that IS required for the protection of B is that it should 
sufficiently resemble A to remind the enemy of an un 
pleasant experience connected with an attempt to eat 
A When food is abundant a very slight degree of 
resemblance to a creature known by previous expen 
ence to be unpleewant may save the life of another 
TTiis IS within the bounds of human expenence Many 
people intensely dislike worms “ because they wriggle 
so " Why should a wngglmg movement be more un 
pleasant than, for example, the sudden leaping of a 
frog T Surely, because of man’s ongin, in coimtnes 
whore an instinctive dread of a snake was a cntenon 
of life and death It is not that we think wonns are 


snakes, but they remind us of tliem This point of 
view makes it much easier to understand cases where 
a mimio is much larger or smaller than its model, 
or where the resemblance is very elementary, or even 
depends but little upon colour but rather upon some 
tnck of movement or posture 

In all such cases there is nothing in the theory of 
mimicry protluced by selection of variations to prevent 
further improvement of the resemblances, nor on the 
other hand, is there any reason why a slight degree of 
resemblance muil be perfected , all that is necessary 
IB that the resemblance should remind an enemy of 
some previous unfortunate or unpleasing expenence 
Thus perfect and imperfect mimetic resemblances may 
exist t^ether 

11 Iinally, I would allude to the wonderful de 
oeptive resemblances of the eggs of cuckoos to those 
of the nest in which they are placed ‘ In this case the 
enemy is the parent of the eggs resembler), which are 
the models ^e phenomena are analogous to immi 
cry , there is a resemblance to something which the 
enemy will not attack , one theory will explain the 
evolution of both these classes of deceptive likeness 
Can it possibly be claimed that these minutely de 
tailed resemblances between eggs of birds are of a kind 
which supervene independently m the eggs of cuckoos 
and host birds as a reaction to climatic conditions ’ 
The answer is surely, ‘ No ' and the same answer may 
be given to the claim that “ Wliat happens in real 
‘ numicry ’ is apparently that individuals which have 
leaohed a certain stage m a reaction to climatic con 
ditions are favoured by natural selection " 


' S«w tiH) papers by h C 
wd F C R Joiudaln 
lo Eot Hoc Lond , Jan 20 


rt Baker /Vne Zool Soe , 1923 p 877 
p 639 See also prealdentlal addreae 
by Prof E B Poulton 


Diamond Jubilee of the 

rpHE May meeting of the Iron and Steel Institute 
-L to be held this year on May 2 and 3 is of spociol 
significance inasmuch as the Institute m celebrating 
its diamond jubilee The proposal for the formation 
of the Institute oi iginated at a meeting of the Noi them 
Iron Trade, held at Newcastle on Tyne on Sept 2k, 
1868, and a committee was appointed with the object 
of giving pflect to this suggestion Mr Isaac Lowthian 
BeU (as ho then was) took a prominent part in the 
proceedings from the very begmning, and it was 
largely through his influence and efforts that the 
Institute took shape 

A provisional meeting was held m London in 
February 1869, at which the Institute was formally 
constituted, the Duke of Devonshire consenting to 
accept the position of president for the first two years 
The inaugural meeting was held on June 23, 1869, 
in the Hall of the Society of Arts, when the noble 
president delivered a most interesting inaugural 
address, m wluch he traced the development of iron 
and steel manufacture The next meeting of the 
Institute was held at Middlesbrough on Sept 22 and 
23 of that year, the first paper, appropriately enough, 
being by Mr Isaac Lowtnian Bell 

The Institute was by this time fairly formed, the 
first secretary being Mr J Jones and the first treasurer 
Mr (edterwards Sir) David Dale At the end of that 
year the Institute numbered 292 members , to day 
the membership is lust over 2700, and this numenoal 
increase is good evidenoe that the work of the Institute 
has met a real need in the iron and steel mdustry 
The object of this, as indeed of all similar technical 
societies, could scarcely be better stated than it Was 
by the preeident m his inaugural address, when he 
declapM the object of the Institute to be " the pro 
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Iron and Steel Institute 

motion of science m its practical applications rather 
than m its purely intellectual aspects," and it may 
fairly be said that this principle has been the domi 
natmg pi inciple of the Institute 
The jubilee of the foundation of the Institute was 
celebrated by a banquet in the Uuildhall on the 
evening of May 8 1019, at which the then president 
of the Institute Mr Eugene bchneidor, of the famous 
Crousot Works, jiresided supporteil by a very dis 
tinguished company As was not unnatural m the 
spring of 1019, the conclusion of the War was the 
thought uppermost in men s minds and this fact so 
overshadowed the fact that this was the jubilee 
meeting of the Iron and iSteel Institute that relatively 
little attention was paid to the fart that the Institute 
had then attained its half centenary of existence 
On tills account the celebiation of the diamond jubilee 
this year is likely to assitine an even greater import 
anoe than it otherwise would 

It 18 interesting to note that there are still three 
members whose meinbershij) dates from the inaugural 
meeting of the Institute m London, namely. Sir 
Hugh Bell, Bart , himself a past president and a 
Bessemer medallist, who joinecl the Institute at the 
same time as his father the late Sir Isaac Lowthian 
Bell, Bert , who, as already pointed out took a 

S romment part in the formation of the Institute , 
[r J J Bleokly, of the Pearson and Knowles Coal 
cuid Iron Co , Ltd , and Mr John Neilson, a nephew 
of the late James Beaumont Neilson, the inventor of 
the hot blast, which practically revolutionised the blast 
furnace practice of the world Tlie Institute can fairly 
claim to have counted among its list of members every 
one of the men ^o have l^n distinguished m the 
iron and steel mdustry for the last sixty years, and 
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the history of that industry and of Its wonderful 
development u to be found in the Journal of the 
Iron and Steel Institute 

No one can doubt that the Institute will continue 
to go forward and prosper along the same hnes traced 
out for it by its founders, which it has so consistently 
followed throughout the whole sixty years of its 
existence, and it seems almost suuei^uous to wish 
for a continuance of its prospenty tor many years to 
oome This wish will indeed be fervently re echoed 
by overyone m Great fintam, seeing that the prosMnty 
of the Iron and Steel Institute is bound up with the 
prospenty of the iron and steel mdustry, which in its 
turn 18 the foundation of the prospenty of the nation 


The Stone Age in South-Eastern Asia 

R ecent research appears to pomt to more or less 
uniformity in the oharaotenstios of the stone 
age cultures of south-eastern Asia Investigations in 
French Indo China by MM Memsuy and Patte and Mile 
Colam m the oaves near the Bao Son massif (Tonkm) 
yielded a large number of implements which these 
investsgators regarded as relics of the oldest known 
stone age of Indo China, classifying them as lower 
neohthio Cord marked pottery was also found, but 
regarded as belonging to a later phase of the neohthio 
Evidence of sinular stone age mdustnea has been found 
in kitchen middens about twenty kilometres from 
Medan in the east coast provmce of Sumatra, and on 
the plains and lower hills of this province at sites 
always on the banks of nvers 

In the Journal oj the Federated Malay Stale* 
Mueeume, vol 12, Part 0, Mr I H N Evans reviews 
this matenal ontically in rotation to the results of 
recent excavations in caves in Perak The hypothesis 
of the French archaeologists is that an early neolithic 
people, using roughly chipped implements only, came 
into contact with a people using polished implements, 
and from them adopts the practice of polishing 
the edges of thoir implements Mr Evans, however, 
remrds the chipped implements as a truly older 
pmasolithio culture, surviving m association with the 
forms with polish^ edges which are proto neoliths, 
the latter dovelopma more euid more to Dooome a lugh 
neohthic culture hi Sumatra, iron weapons of a type 
still m use in north Sumatra in a layer immediatdy 
above that ountaimng bonohers, with no sign of 
transition, pointed to a very late survival of a palseo 
lithio culture 

In Perak, Mr Evans, excavating with Dr P U Van 
Stein Callenfels, of the Archaiologioal Service of the 
Netherlands Indies, who earned out the investigations 
in Sumatra, found similar stone age cultures m caves 
near Lenggong (Ui^r Perak) and Padang Rengas 
(Kuala Kangsar) In the latter area the rock shelter, 
Gua Kerbau, oontamed human remains at a depth of 
*) 18 metres and below Shellfish formed a large part 
of the diet of the inhabitants throughout the ocoupa 
tion Flakes and chips occurred tlmughopt, but the 
first palssolith was found in dejposit B, the most 
common type being the eoupdepotng of almond shape 
The first fra^ent of a proto neohth occurred in layer 
D at a depth of 2 40 metres The lowest was found 
at 6 74 metres The proto neoliths showed different 
stages of development One might be classified as 
a middle neolith Onndmg stones, grinding slabs, 
shells, some clearly, others probably, for use as amulets, 
and pottery m the upper layer were found 

Certain conclusions are offered tentatively Palseo 
lithe, so called Sumatra types, and proto neohths, are 
associated throughout , cord marked pottery belongs 
to the later stages of paleeo proto neolithic culture , 
the makers of proto neohths had older types of the 
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neohthio culture as examples, and a palseolithio 
civilisation making use of ‘ Sumatra type ' im^ements 
spread at a oertaui period over south-east Asia, reach 
mg even Sumatra, while the palseo proto neohthio stage 
also spread over the same area but did not reaoh 
Sumatra 


University and Educational Intelligence. 

Lb»D 8 — The site is now being cleared for the new 
block for the Physics Department The aooommoda 
tion will include two large laboratonee, each about 
6000 square feet m area, and a smaller laboratory 
for honours students, three leotiire theatres for 260, 
160, and 80 students respectively, and about thirty 
other rooms, the whole occupying a block about 
100 feet square and comprising a bailment and three 
floors over The building is estimated to cost about 
£47,400 

London — Notice is given that applications for 
grants from the Thomas Smythe Hughes Fund for 
assisting medical research must roach the Academic 
Registrar, South Kensington, S W 7, by, at latest, 
June 16 

St Andbbwh— At a meeting of the University 
Court on April 19, it was intimated that Provost 
W Norman Boase, bt Andrews, had gifted to the 
United College the endowment fund for the institution 
of a residential entrance scholarship of £100 a year, 
tenable for three or four years by an entrant student 
resident m one of the residential halls of the United 
College, on conditions similar to those prescribed in 
the case of the Harkness, Russell, and Patrick 
Hamilton Entrance Scholarships As the Patnek 
Hamilton Scholarship was instituted in commemora 
tion of the quater centenary of Patrick Hamilton, 
the Martyr, a former student of the University, so 
the new scholarship is to be named the Montrose 
Scholarship in commemoration of the tercentenary 
of the studentship at St Salvator’s Coll^ of the 
great Marquis of Montrose 

Applications for grants from the Dixon Fund of 
the Umversity of London, for assistance m soiontifio 
investigations, must reach the Academic Registrar of 
tho University, South Kensington, 8 W 7, before 
May 16 

A Busk Studentship in aeronautics, of the value of 
about £160 and tenable for one year from Oct 1 next 
for research in aeronautics and special!}’' in stabihty 
problems, is being offered Forms of application, 
returnable not later then May 12, can bo obtained 
from Prof B Molvill Jones, Engineering Laboratory, 
Cambridge 

A XKLLOWSHIP of the 'value of £300 per aotfium for 
research on petroleum problems is being offered by the 
Institution of Petroleum Technologists The fellow 
ship will be tenable for one year, with a possible re 
newal for a further year Forms of application 
(returnable by June 1 at latest) are obtainalslo from 
the Secretary of the Institution, Aldine House, 
Bedford Street, W C 2 

Applications are mvited by the trustees of the 
Dickinson scholarships in connexion with the Man 
Chester Royal Infirmary and the University of 
Manchester for tho following A research travelbng 
aoholarship in medicine value £300, and a pathology 
scholarship value £76 Particulars may be had from 
the Secretary to the trustees, Royal Infirmary, 
Manchester The completed forms must he returned 
by May 2 
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Calendar of Patent Records. 

April 37, 1844 — The aneroid barometer was the 
mvention of a Frenchman, Luoien Vidie, and was 
patented m England in the name of De Fontame 
moreau, merchant, of London, on April 27, 1844 
The advantages that it possessed over the mercury 
instrument, especially as regards portabihty, were 
apparent directly its accuracy for general purposes 
had been tested, and it was soon extensively adopted, 
especially in Great Britain 

April 37, 1909 — The modem metal spraying process 
for coating iron and steel is largely due to the Swiss 
chemical engmeer, Dr M U Schoop, whose first 
patent was applied for in Germany on April 27, 1909 
The English piatent was granted the followmg year 
April 28, 1784 — Stereotype pnnting was first 
introduced about 1728 by William Ged, but the 
earhest patent for the process was that granted to 
Alexander TiUoch and Andrew Foulis, printer to the 
Umversity of Glasgow, on April 28, 1784 These and 
others of the early processes, though actually used for 
pnnting books, were only practised by the inventors 
themselves, and it was due to Lord Stanhope, who 
had been taught the art by Foulis, that the possibilities 
of the now method were generally realised It was 
not, however, until the use of papier m&ch^ for the 
matrix, in place of the plaster of pans formerly 
employed, was uivented m France about 1828, that 
stereotyping was extensively a<lopted 

April 39, 1790 ~ On Apnl 29, 1790, William 
Nicholson was granted a patent for the first rotary 
pnnting machine Thougn the invention was not 
put into practice, it embotlied suggestions which 
were successfully introduced by Koenig in his flat bed 
cylinder raachme of 1811, and by Applegarth m his 
rotary press some years later 

April 30, 1844 — The I.anoashire ’ steam boiler was 
the invention of bir William Fairbaim and was 
patented by Fairbaim and John Hethenngton on 
Aprd 30, 1844 The boiler, which differs from its 
redecessor, the ‘Cornish,’ by having two tubular 
ues instead of one and by being internally fired, was 
the most economical one of its time, and by reason 
of its simplicity and its capacity of withstanding 
rough treatment, is still frequently preferred to other 
typos for oertam purposes 

May I, 1704 — The use of jewelled pivot holes in 
watches was the invention of Nicholas Facio de 
Duilher, a Swiss resident m London, and a fellow of 
the Royal Society, and a patent for it was granted to 
him m conjunction with two London watchmakers, 
Peter and Jacob Debaufre, on May 1, 1704 A peti 
tion presented to the House of Commons for the 
prolongation of the patent was successfully opposed 
by the Clockraakers’ Company, but it has smee boon 
discovered that the evidence which was the pnncipal 
factor m securmg the rejection of the petition was not 
genume, and was probably ' faked ’ for the occasion 
May 3, 1783 — Among the claimants for the new 
prizes offered by the Bos^ of Longitude for improve 
ments m the marine chronometer after the award 
of the ongmal £20,000 to John Harnson in 1764, 
were the rival London watohmakers, John Arnold and 
Thomas Eamshaw, who share the right to be called 
the mventor of the modem chronometer esci^ment, 
though the exact share of each m the mvention has 
not been satisfactorily determmed It is precisely 
Eamshaw’s escapement that is now in universsd use, 
but Arnold’s construction is ve^ similar, gives few 
pomts to the other, and was the first, by a year, to be 
patented, the date of the grant being May 2, 1782 
Arnold was the first to manufaoture onronometers ojj^ 
a commercial scale 


Societies and Academies. 

London 

Physical Society, Mar 8 — Ezer Griffiths and J H 
Awbery Tlie dependence of the mobility of ions in 
air on the relative humidity The aiiparatus em 
ployed was a modification of Zeleny’s ongmal 
method, the end of a wind channel being close*! by a 
disc of gauze fitteil with a guard ring through which 
a steady stream of air of definite humidity was 
pumped The motion of the negative ions due to the 
action of the air stream was balanced by a counter 
potential gradient, and the mobility deduced from the 
critical potential required to produce a balance The 
rate of air flow was measured by means of an Ewing 
ball and tube flowmeter, using a hollow glass sphere 
to make it suitable for low air rates Efforts were 
mode to construct a direct indicating instrument — 
A M Tyndall, with a note by C F Powell Some 
unsolved problems relating to the mobilities of gaseous 
ions The address dealt with (1) FiStablishod results 
and proposed theories , (2) the difference between 
positive and negative mobilities , (3) the effect of 
vapours , (4) mobility ui pure gases , (6) positive ions 
of short age , (6) suggestions as to future progress 
Note by Mr C F Powell An apparatus of the ‘ four 
gauze ’ type has been designed for experiments with 
highly purified gases 

Linnean Society, Apnl 4 — G M Graham The 
natural history of the Victona Nyanza llie Fishing 
Survey of Lake Victoria, 1927-1928, was carried out, 
by the author and Mr E B Worthmgton, to solve a 
problem in economic fishenes This involved a study 
of the general ecology of the lake The cichlid fish, 
Ttlapta tJiculetita, is the most important food species, 
and next in importance is T mnaMu Excluding 
the shore, the lake may be divided into certain eco 
logical zones — (1) the surface waters , (2) the deep 
mud region (190 230 feet) , (3) the mtennediate zone 
(60 160 feet) , (4a) shallow water (less than 60 feet) 
whefe the ground is exposed (46) shallow water 
where there is shelter 'liiese zones are distinguished 
by their fauna The tropical situation of the lake 
results in (I) a constant plankton population (2) 
rapid growth and decay, with perhaps more virulent 
parasitism , (3) more or less continuous reproduo 
tive activity — G P Bidder On the classification of 
sponges In 1927 reasons were shown for reganiing 
Hexoctinellida, on account of their naked cells, as 
forming a phylum separate from the homy, calcareous, 
and four ray sponges, with no common ancestors 
below Choanoflagellata The needle sponges are now 
put in the latter phylum, and a complete classification 

Pabis 

Academy of Sciencei, Mar 18 — P Sdjournd The 
hne from Nice to Coni Details of the construction 
of a new Alpine line, 63 kilometres long, more than 
one third of which is tunnel — Henri Villat A funda 
mental problem of the theory of vortices —Charlee 
Achard was elected a member of the Section of 
Mediome emd Surgery m the place of the late P emand 
Widal -^Paul Pelteneer Academic biostatistios A 
oomiianson of the age at election, average years mem- 
bership, and age at death of members of learned 
societies at Fans, Brussels, London, and Waslnngton 
— Dubourdieu The topological mvananta of net 

works of curves and surfaces — Etienne Halphen 
A theorem on quadnes analogous with that of Chasles 
on. conics — HatUmard Observation on the precedmg 
note — Paul Mentrd The prmoipal surfaces of com 
plexea of nght lines — A Lappo-Danilerski The 
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amyilinti— inteOTals of 83 rBtem 8 of Imdar differ 
emtlal equations witn arbitrary rational ooeffioienta 
— Radu Badescu Abel’s integral equation general 
ised — R Gone The determination of the equations 
S =pu(x,y,t,g) +»{x, y, z, q), which admit an mvolu 
tion of Older 2 and a second mvolution of higher 
order — Ldon Pomey The integration of difierontial 
equations with general mitial conditions {real van 
ables) — Ernest EscUngon The apparent displace 
ments of the pole star The Observatory of Straa 
bourg possesses a long senes of observations of the 
pole star. An analysis of these data shows that the 
poMtion of this star is not known with the precision 
desirable The possible causes of this systematio 
error are considered — Albert Arnulf, ACS Van 
Heel and Emile Perrin An optical method for the 
localisation of pohshed surfaces — Charles Guilbert 
A method of measunng very small electnc currents, 
called taohymetrio electromotrj' — R de Mallemann 
Magnetic rotatory power m an anisotropic medium — 
Decombe Pulsating electrified spherical pellicles, 
the prmciple of areas, and the Zeeman phenomenon 
— A Segay The inflammation of fire damp by ox 
plosives Discussion of the effect of eiddmg common 
salt to the explosive and of placing a small cartridge 
contaming liquid carbon dioxide alongside the ex 
plosive — H Caron and L Vanbockatael A new 
isomorphous senes of fluonne compounds Mixtures 
of hyarofltiosilicic acid, calcium chloride, and alu 
mmium sulphate give octahedral crystals, the com 
position of which was found to be 4CaSiF6, 8CaF„ 
AlifSO,),, 45H,0 These are very slightly soluble m 
water and may be utilised in mioroohemical analysis 
as a test for calcium, aluminium, and sulphur — L 
Neltner The extension of the Cambnan m south 
Morocco and the presence m this region of pre 
Cambnan folds — J Thoulet The Kurosio current 
of Japan — L Ebl4 and J Itid The values of the 
magnetic elements at the station of Val Joyeux (Seme 
et Oise) on Jan 1, 1929 — Joseph Richard The 
antherozoids of Fwsus — Theodureto de Camargo, R 
Bolliger, and Paulo Correa de Mello The influence of 
the hydrogen ion concentration of the culture medium 
on the development of the coffee tree, Gqffea arabica 
The coffee plant develops best m acid media, the 
^timum acidity bemg between pH 4 2 and pH 6 1 
Ime plant is very sensitive to the action of lime, a 
very small amount of which is distmotly harmful — 
W Russell and L Hedin Hew cisalpme African 
Legummosese with secretory appuatus — Abeloos 
The influence of temperature on the growth of the 
Planarta The maximum size is, for given conditions 
of nutrition, a function of the temperature and de 
creases notably when the temperature is raised The 
speed of growth is a maximum at 12° C , smaller at 
20° C , and still smaller at 8° C — Pierre P Crassd and 
Mile Odette Tuzet The on^ and nature of the 
supposed cephalic skeleton of sperm — G Dslamare 
and C Gattl Spirochtstes and treponemes from a 
venenan granulqme 

Rons 

Royal National Academy of the Lincei, Jan 6 — 
F Sever! and B Segre A topological paradox — 
G Giorgi The propagation of waves m media with 
selective absorption By means of an example it is 
shown how phj^oal phenomena which should depend 
on matrices of infinite order may be brought ba^ to 
fimte matnoes oombmed wito normal functional 
operators — U Clsotti Certcun fip&ce iptegrab m the 
complex plane — G Fano An exmnple of biiaticmal 
cubic tra^ormaUon inherent to a linear complex — 
G Fubini A problem of the theory of the congruences 
of straight hnes, with apphoations to the problem of 
No 3104, VoL 123] 


the spherical representation of a non Euclidean surface 
and to a theorem of Bianohi and Blasohke — C A 
Crocco Considerations on the gmding of an aen^ane 
m cloud — G Artnallini Hie astronomiosil refraction 
at Rome The results of a preliminary measurement 
mdicate that at Rome the refraction constant O has a 
value slightly greater than 60 164'’, and also that this 
vanes somdwhat with the season of the year , m virtue 
I of Its connexion with other modem astronomical 
questions, this phenomenon deserves further mvesti- 
gation Apphoation of the method of least squares 
to the data as yet obtamed yields for O the value 
60 61', which hes between the number 60 16' now 
adopt^ by the “ Connaissance des Temps ” of Pans 
and that now found at Abbadia, namely, 60 61', and 
18 , moreover, very nearly in agreement with the old 
value, 60 44', given by Radau in the Annalea of the 
Pans Observatory — S French! The distent re- 
outcrop at a great height of the inverted nummulitio 
synchne of Valdien — E Bompiani Various deter- 
mmations of the projective normals of a surface — 
G Vital! Hamilton’s prmciple It is shown that this 
pnnoiple of olassioal meohanics may bo written m a 
form which satisfies the following two conditions 
(1) It should render evident the necessary mvanance 
of the mtegral of which the variation is to be annulled 
by an mvertible substitution on the mtegration 
variable, and (2) the iwstem of Euler’s equations mto 
which the annullmg of the variation of the mtegral is 
translated is changed into an eimivalent when the 
mtegral is subjeotM to an mvertiole substitution on 
the system of four co ordinates constituted mitially 
of three Cartesian co ordmates and of time Further, 
a proof IB given of the known fact that, for slow 
motions, Hamilton’s prmciple is translatable with 
sufficient approximation mto the system of equations 
of the geodetics of a space, the Imear element of which 
IS expressed bv the elements figuring in the ordinary 
problem and by a constant o sufficiently great — M 
Previatti Bortolozzi The eqmvalence of two equations 
presented m the determination of Viteh’s prmcipal 
tema for a geneno surface of Hilbertian space — 
J Kanitani An intrinsic quadratic form m relation 
te the hypersurf ace m projective space of several 
dimensions —■■'P Barreca Deduction of the expen- 
mental law of the duration of twilight colours of the 
clouds, and the probable discnmination between the 
theory of a macroscopic diffriMitive screen (terraqueous 
globe) and that of microscopic screens (dust;) The 
author has previously shown deductively that the 
mean durations of the twilight colorations of the 
clouds are proportional to their respective wave 
lengths and also to a number relating to the order of 
the annular spectrum surrounding the globe A proof 
IS now given of the theorem that, if m an isotropic 
medium there are two punotiform sources of mono- 
chromatic light, vibrating persistently from infinite 
time, and if, further, there sue opaque screens of any 
form but similar geometncally m relation to the 
respective wave leii^hs and situated similarly with 
respect to the sources, these produce difhaction frmm 
which are ^metrically smniar md situated similany 
— A Bellidgi 'The form of deep, gravimetnoally per- 
turbing masses — M Lombardini The viscosity of the 
air and the constant of surface friction at the expen 
mental station of Vigna di Valle — M Amador! Con 
densation products of p phenetidme and glucose (2) 
Investigation of the twFO condensation pr^ucts pre- 
viously obtamed shows that the condensation of a 
primary aromatic amme with glucose gives rue to 
(1) a compound of gluoosidio chMaoter formed by the 
reaction of one hydrogen atom of ^e unino mup 
with the hydroxyl of the glucose, and (2) a oasio 
compound, resultmg from the interaction of two 
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hydrogen atoma^f the amino group with the ketgnie 
oxv^en of the aldehydio group or of the laotomo 
linking of the ghiooee. — R Altschul New method of 
impregnation with gold In the impregnation of 
tiaaues with gnld, the lue of merourio bromide together 
with gold ohlonde yields results quite different from 
those hitherto obrorved — T Carpaneie The pro 
chlorite of Monte Bosso di Verra (Monte Roea group) 
The dehydration of this speoimm of proohlonte — 
which contains httle iron — when heated follows a 
course perfectly analogous to that observed with 
Pennine from Zermatt and with olinochlore from 
Val Devero The existence of a hydrate contcumng 
about 6 Mr cent of water and stable at 6S0° 700° C is 
mdicated Be-sbsorption of moisture from the air 
proceeds rapicily at iust and then gradually slackens 
and ceases The mmeral undergoes optical trans 
formation when heated, the optic axial angle bemg 
annulled and the sign changing to negative , after 
wards biaxial character is assumed, the mmeral re 
maming n^ative but with the plane of the optic 
axes peipendioular to the ori^al position — P Prln- 
clpi Outcrops of ‘ scaly clay ' in Northern Umbna — 
L De Caro The isoelectric pomt of myoprotein and 
the regulating power of muscular juice The regu 
lating power of the muscle juice of Emy», Scytltum, 
and of the electric organ of the torpedo, measurod by 
the ratio AB/ApH, exhibits two minimum values at 
about pH =77 and 6 7 From the former value it 
increases rapidly on the alkalme side and from the 
latter on tho acid side — B Monteroaao Cirrepedo 
logical studies (6) Anabiosis and revivescenoe in 
Ohthamclue — L Mamoli The adoioid tissue m the 
normal human lachrymal gland The characters of 
this tissue, as observed m fifteen living and sixteen 
dead mdividuals, varymg from a six months old 
foetus to an octogenarian, are described — P Patquini 
Phenomena of regulation and reparation m the 
development of tho eye of amphibia (results of new 
experiments on the removal and transplantation of 
tho optical vesicle m PleurodeUs, AxoloH, and Sana) 
Tho processes of compensatory regulation durmg the 
development of the optical vesicle m these organisms 
show, in their quality and degree, that this vesicle 
must be r^^orded as a specific eqmpotential and auto 
differentiable systmn — L Sense Egg and larva of 
the tunny {Orcynua thynnua Ltkn ) — B StrampeUi 
Sigmfioanoe of the Hemz Ehrlich bodies, and their 
relationB between macrophagio and myeloplaxio 
apparatus 
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The New University of London 

T he title of this article la not intended to 
imply any disrespect for the ‘ old ’ University 
of London m any of its previous incarnations In 
accordance with the new statutes under the 
University of Ixindon Act of 1920, sealed by the 
Privy Council on Mar 21, the University is going 
through a process to which the now famihar word 
‘ rejuvenescence ’ would perhaps bo more appropn 
ate than ‘ re birth ’ , for the University, established 
in 1836, IS not old as such institutions go, and 
shows few of the stigmata of senility But all 
institutions of the kind live a rhythmical life, and 
require periodic adjustment to changing conditions 
This 18 the third time that the University of Ixindon 
has received special attention from the Govern 
ment of the day, and we may question whether 
th( proverbial attribute of the third time ’ w ill be 
conhrnied in this case 

'J’hc original charter incorporated persons of 
eminence in arts and science for the purpose of 
awarding degrees to students of University College 
and King’s (.College and other colleges which might 
become afhliated In 1858, u now charter created 
Convocation and granted to the graduates important 
privileges in relation to tho government of the 
University At the same time, the system of 
affiliating colleges was virtually abandoned, being 
replaced by the policy of the ‘ open door In 1 900, 
after a spate of argument, new statutes, basi d on 
the Act of 1898, erected the loosely jointed frame 
work of a teaching University , and now, after 
another spate of argument, the attempt has been 
made to quicken the life of the Umversity, without 
altenng its essential character 
What IS the essential character of the University 
of London ? Like its medieval prototypes, it is 
a self governing guild of teachers, graduates, and 
students Let us not forget that the medieval 
university was a research as well as a teaching 
institution The fellowship system originated in 
a desire to promote study, and not to promote 
teaching , indeed, the founder of Queen's College, 
Oxford, expressly declared that he mtended his 
benefaction to relieve his fellows from the neces- 
sity of teachmg At Oxford and Cambndge the 
collegiate system was a later development, an 
afterthought, due to domestic rather than to 
educational considerations, and those umversities 
have outgrown the misconception of a university 
as a federation of colleges, a misconception which 
unpeded their progress for some centimes The 
pr^nt IS surely an inopportune moment to force 
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forward, aa some influential members of that Um 
versity are doing, an alien conception of the Um 
versity as a “ federation of autonomous inatitu 
tions ” It IS true that, under the new statutes, the 
link between the University and its colleges has 
been strengthened , but the University exists apart 
from its colleges, and must be free to live its own 
life, to do its pecuhar work for the extension of 
higher education and research, whether directly or 
through existing agencies or through new agencies 
This obligation is emphasised rather than weakened 
by the new arrangements to be made by the 
Government and by the London County Council 
for the allocation by the University of public 
grants for university eilucation within the London 
area If the University is to be merely a clearing 
house for autonomous colleges, it can never hope 
to gam the publu, esteem to which the univer 
sity of the metropolis of the Empire should be 
entitled 

Readers of Nature are specially interested in the 
promotion of scientific research, and an application 
of our thesis is ready to hand One of the current 
controversies in the University relates to the pro 
motion of scientific research Should it be coiicen 
trated m the colleges in close touch with under 
graduate teaching or stimulated and developed by 
the creation of a scries of research institutes, as at 
Cambridge ^ The best wav to deal w ith a dilemma 
18 often to adopt both alternatives For our part, 
while recognising that every encouragement must 
be given to the prosecution of scientific research 
in the colleges, we are not satisfied that the Uni 
versity will make its duo contribution to scien 
tific discovery if it restricts its research work in 
this way 

That we are not discussing the question tn vacuo 
18 indicated by a report of the Site and Buildings 
Committee received by the Senate of the University 
on Jan 23 on the utilisation of the Bloomsbury 
site of aliout eleven acree It is proposed to allocate 
a large part of the area to residential purposes , 
but the (kimmittee ‘ do not at present propose that 
the University should build laboratories ” There 
18 no evidence that the professors wish to bve 
next door to one another on one of the most valu 
able sites m the world It is not a London char 
actenstic But if the reference in the sentence 
quoted from the Committee’s report is to labora 
tones for scientific research, we would urge the new 
Senate to announce at the earliest moment an 
intention on the part of the University to build on 
the Bloomsbury site a great Temple of Science, to 
use Lord Rosebery’s phrase, dedicated to the silent 
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pursiut of scientific truth, a noble counterpart of 
St Paul’s Cathedral As Mr H G Wells has well 
laid, the Umversity of London has “ to supply 
facilities for research upon an altogether unpre 
cedonted scale, it has to maintain itself as the 
intellectual centre of the entire Empire ” 

The question of the promotion of scientific 
research will bo one of the most imixirtant facing 
the new Senate, now in process of election, and of 
the subordinate Faculty of Science and Boards of 
Students Electors, whether teachers oi graduates 
of the University — each categorv is to contnbute 
Be\entcen members to the Senate, making together 
two thirds of the membership — should recognise 
their serious rcsponsibilitv m this matter Men 
and women are required capable of rising above 
the jealousies and intrigues which have hindered 
the progress of the University in the past, capable 
of taking a synoptic view of the needs and prob- 
lems of university education in London, of press 
ing steadily forward to a clearly defined concep 
tion of the university which Loiulon ought to 
possess 

There are many questions relating to the organisa 
tion of the new University of London which might 
be usefully discussed, such as the question of the 
University atta, the work of the University in 
extending higher education — it is difhcult to under- 
stand whv the vast area of London across the 
bridges ’ is almost terra incognita as regards uni 
versity education — the popularisation of knowledge, 
the cultivation of art, music, and the drama, the 
founding of a great school of law, the creation of 
a great mternational centre for the exchange of 
thought and practice, the provision of a great meet- 
ing place for conferences of all kinds bearing on 
education, science, economics, government, national 
and Imjienal development We prefer, however, to 
stress the importance of the elections to the Senate 
as the dominating issue at tho moment 

For the first time in its history the University 
of London, thanks to the Rockefeller Foundation 
and to the Government, has its own land on which 
it can build its buildings and discharge its purposes, 
not the least important of which is, to quote from 
the new statutes, to promote research and the 
advancement of science and learnmg ” May 
Henry VI 11 ’a wise words, addressed to the Uni- 
versity of Oxford, prove true in the case of the 
Umversity of London “ I tell you, sirs, that I 
judge no land in England better bestowed than 
that which is given to our Universities, for by 
their maintenance our Realm shall be well governed 
when we are dead and rotten ” 
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TraTcUers’ Tales 

(1) The Book of the Marvels of India By Buzurg 
I bn Shahnyar From the Arabic by L Marcel 
Dene Translated into Engbsh by Peter 
Quennell (The Golden Dragon library ) Pp 
n + 164 (London George Routledge and Sons, 
Ltd , 1928 ) 6« net 

(2) The Broadway Travellers’ Series HanaStaden 

the True History of hts Captivity, l')57 Trans 
lated and edited by Malcolm Letts with an 
Introduction and Notes Pp xx + 191 10« bd 

net Thomas Oage, the English American a 
New Survey of the West Indies, 1648 Ekbted 
with an Introduction by Dr A P Newton 
Pp xxxu+407 + 12 plates 15a net Travels 
in Persia, 1627-1629 By Thomas Herbert 
Abridged and edited by Sir Wilbam Foster, 
w ith an Introiluction and Notes Pp xl + 352 + 
13 plates 15a net (London George Rout 
ledge and Sons, Ltd , 1928 ) 

(3) Advenlures of an African Slaver being a True 

Account of the Life of Captain Theodore Canot, 
Trader in Gold, Ivory, and Slaves on the Coast 
of Guinea , his Own Story as told in the Year 
1854 to Brantz Mayer, and now edited with an 
Introduction by Malcolm Cowley Pp xxii + 
.376+9 plates (London George Routledge 
and Sons, Ltd , 1928 ) 16a net 

W HY 18 it that nine out of ten modem books 
of travel are intensely dull and yet early 
travels never seem to fail in their appeal to the 
imagination or their hold on the attention of the 
reader ? This is equally true whether they break 
what, in their author’s time, was new ground, or 
follow a beaten track In all these books under 
notice there is scarcely a dull page 

(1) ‘The Book of the Marvels of India” calls 
for no extended comment, though it is infinitely 
entertaining It is a collection of stories current 
among Arab seafarers in medieval times, full of 
marvels described with a wealth of detail and here 
and there a sly touch of humour It was obviously 
on some common stock that the authors of Smdbad 
in the ” Arabian Nights,” of Sir John MandeviUe, 
the author of this collection, and other writers of 
similar tastes, drew for their accounts of the won 
ders of the East The roc, the old man of the sea, 
the island of women, and other famihar marvels, 
will be found here, but in such a form as not en- 
tirely to preclude a remote foundation in reality 
(2) This, with the two volumes mentioned next 
in order, is issued in the excellent senes of Broad 
way Travellers, for which we are mdebted to the 
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scholarship of Sir £ Denison Ross In this senes 
the travels selected for pubhcation have been 
chosen with much discnmmation, while in illus- 
tration, typo, and form, the series as a whole is 
very pleasing 

Hans Staden s account of his captivity among 
the Indians of Brazil is a remarkable document 
A Dutchman of the middle sixteenth century who 
served the Portuguese as a gunner he visited 
Brazil twice, being captured on the second occasion 
The Indians, whom he usually but not invanably 
calls Tupinambu, made a practice of eating their 
prisoners if they were Portuguese Staden barely 
escaped that fate He gives a unique account of 
the details of their method of procedure 

Thomas Oage, the author of the ‘ Engbsh 
American, ’ was a man of very different type 
Ekliicated os a Jesuit m France and Spam, he 
became a Dominican and went to America, where 
he stayed for twelve years as a missionary His 
book written on his return to England, was the 
first authentic account of Spanish America and 
the West Indies to lie written m English It had 
a great vogue m the seventeenth century, dropped 
into oblivion, and had not since lieen reprinted 
This was no doubt due to the fact that, the author 
having changed his religion, his theological polemic 
as well as his narrative were used by the Common 
wealth as propaganda against Spam and caused 
the very real merits of part of his work to be for 
gotten The editor has judiciously excised those 
parts of his book which make no appeal to the 
mcslem reader 

Gage was scarcely an ailmirable character — he 
acted as informer against his former co religionists — 
and it 18 charactiwistic of the man that he expects 
much of what he has to say not to be believed 

Herbert, author of ‘ Travels in Persia,” accora 
paiued Sir Dodmore Cotton on the embassy to 
Shah Abbas in 1627, and was thus the precursor 
of Tavernier, de Chardin, and other great travellers 
of the seventeenth century He returned to 
England in 1629, and published his book in 1633 
He afterwards issued several -enlarged editions 
The book is of oonsiderable historical importance, 
as it IS the only detailed account of the first English 
embassy to Persia Herbert had a good oppor 
tumty of seeing something of the country, as not 
only was the embassy compelled to make a stay 
of some length, but also, owing to the absence of 
the Shah from his capital on their arrival, they had 
to follow him so far as Kasvin Herbert was an 
acute, if not very profound, observer, and gives 
a very good account of the Persia of that day His 



672 


NATURE 


[May 4 , 1929 


observatiooa of the peoples seea at the ports at 
which they touched on the voyage around the 
Gape are also of considerable interest 

(3) “ Adventures of an African felaver ” is 
noteworthy as a graphic account of conditions 
in the slave trade m the earliest part of the nine 
teenth century when it had been prohibited, 
transcribed from the oral narrative of the pro 
tagonist by an American joumahst It is absorbing, 
if rather horrifying, as a story and valuable as a 
historical document 

The Movements of Plants 
The MeAor Merhaniem of Plante By Sir Jagadis 
Chunder Bose Pp xxv + 429 (London, New 

York and Toronto Longmans, Green and Co , 
Ltd, 1928 ) 21s net 

J T IS safe to assume that there are certain funda 
inoiital rtstmblances in tlie Iiehaviour of all 
living tells m virtue of their possessing the same 
ground plan of protoplasmic stiucture, and among 
all aerobic cells m virtue of a similar oxidative 
mechamsm, as the recuit work of Kcilm suggests 
Among ail animal tontractik cells, again, tliere are 
general resemblances When, then fore, we con 
sider the observations of Sir Jagadis Bose on plant 
movements from the point of v low of general physio 
log\, we have to decide whether the resemblances 
ho finds an merely common properties of living 
protoplasm as such, or of excitable protoplasm, or 
contractile protoplasm , and whether there are 
specific differences between the processes of animal 
and plant 

In the present work, as ui all the work of Sir 
Jagadis l^se, the apparatus and methods used 
combme delicacy and simplicity m a delightful way 
For example, nothing could be neater than the 
vanous types of tapping recorder described on 
pp 16 28, for wTiting without f notion on a smoked 
surface and in the same process making a time 
record Another mgemous device is the quadrant ’ 
method for recording the change in eloctneal re 
sistance of a leaf on exposure to light (p 194) A 
circular leaf is connected up to a battery and gal 
vanometer by four leads so that the leaf is divided 
into quadrants, each of which forms one arm of a 
Wheatstone’s bridge By adjusting the position of 
one contact the bndge resistances are balanced 
Two opposite quadrants can be exposed to light 
while the others are kept in the dark by a screen 
cut to the correct shape If the illuminated quad 
rants vary m resistance, the galvanometer deflection 
will be proportional to the product of the changes , | 
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so that a method of high aendtivity is obtained 
with a minimum of apparatus 
The use of this device illustrates the chief defect 
m this work , the lack of experimental oontrols 
The galvanometer deflections are taken at their face 
value os measuring change of resistance without any 
mquiry as to whether the ‘ action current ’ of the 
excited tissue may not be a compheatmg factor So 
far as the description goes, this method, and another 
one mentioned, may be simply rather roundabout 
ways of recording the action current The great 
similarity of the curves in resistance ’ and of 
electrical change lends colour to this suspicion 
Some other pomts in the book where similar 
entiGism 18 calletl for may as well be dealt with at 
once Be it understood that criticism is directotl 
solely against the case as presented m the volume 
under notice , Sir Jagadis must not blame the 
reader for ignonng other evidence which is not 
quoted The first case is the use made of the verv 
ingenious magnetic method for magnifying the 
movement of a lever By this method a movement 
can be magnihcul ten milhon times (p 346) At this 
niagniflcation temperature control to 0 or C would 
seem to be called for , but no mdication is given 
that a thermostat was used at all Using this in 
strument, an oscillatory response was obtamed m 
stems ui w hioh there w as an active flow of sap The 
oscillations might have been due to the natural 
peruMl of the instrument They wore pnibably not, 
but no evidence is given on the matter Again, if 
the oscillations are genuine their period should 
correspond with that of the electrical changes 
descnbeii previously, and changes in amplitude 
should be m the same direction m both cases , but 
no mformation of this sort is given, so that the 
results must be accepted with reserve 

In Chapter ix expenments are described on ex 
citation with constant current Owing to the slow 
conduction of excitation, it is easy to see from which 
electrode the excitation process starts m any plant 
that makes an obvious movement With currents 
near the threshold potential, excitation occurs at 
the cathode at the make of the current only , with 
rather stronger currents up to about twice the 
threshold value, excitation occurs also at the anode 
at the break This is stnctly according to the be 
havioUr of ammal tissues With stronger currents, 
however, there is excitation also at the anode at the 
make , with stronger still at the cathode at the 
break If these results were taken at their face 
value, as the author mtends them to be, they would 
imply the existence of a new type of excitation pro- 
cess , but the data do not wiurant such an extreme 
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oonoliuion When & current is passed through a 
tissue with oeUs arranged m senes as well as in 
parallel, each cell in the region of the flow has a 
cathodal and anodal region With weak currents a 
few colls only near each external electrode will be 
subjected to a potential approaching the threshold 
value, and the probability is that cells near the 
external cathode will experience the highest 
potential at their cathodal end and those near the 
anode at their anodal end, and wdl be excited ac 
oordmgly With potentials above that required to 
excite at the external anode at the break, some of 
the cells near the external anode may have local 
cathodes at which excitation occurs, and corro 
spondmgly near the external cathode There is no 
reason to doubt the observations, but good reason to 
doubt the naive conclusions drawn from them 
In several of the experiments described m 
Chapters xui and xiv , which deal with the electric 
response on stimulation, positive galvanometer de 
flections were found as well as negative These 
positive deflections are interpreted as genume 
action currents m the opposite direction to the 
usual action current In every case, apparently, 
both electrodes were placed on functional tissue, 
but as one was m contact with a more obviously 
active region, it is assumed that all galvanometer 
deflections wore due to changes m that region, and 
that no changes occurred elsewhere that could affect 
the other electrode This seems a rash assiimp 
tion, and it is a pity it was apparently not tested, as 
it easily could have been by placmg the second 
electrode on killed tissue It is true that several 
observers have claimed to find positive electrical 
changes m the heart when it is inhibited by stimu 
lation of the vagus nerve, but the interpretation of 
the results is not clear and the case is a special one 
Turning now to the more grateful task of sum 
raansing the chief positive results there is clearly 
a fundamental similarity between the processes of 
excitation and conduction m plant and ammal, but 
certain mteresting differences The actual con 
tractile process m the plant seems to be different 
Two mam types of movement have been investi- 
gated The first is leaf movements, such as those 
of Mimosa pudica, which are compared with the 
response of skeletal muscle, and the rhythmical 
movements of Desmodtum gyrans, which suggest 
those of heart muscle The other type is the process 
of sap propulsion m the stem As the same tissue is 
concerned in leaf movement and sap propulsion, it 
would seem natural to look for a connexion between 
the two processes , this possibiUty the author ^oes 
not, however, discuss 
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ITie leaf movements of Mimosa can bo studied 
either m the intact plant or in isolated preparations 
The tissue is very sensitive to electrical stimulation 
by single induction shocks Torsion of the stem and 
other mechamcal stimuli are effective, as can be 
shown by the electrical response Light can act as 
a stimulus to Mimosa, and the plant is more excit- 
able when illummated, so much so that a cloud 
passing across the sun will cause a dimmishoil re- 
sponse to electrical stimulation Subliminal stimuli 
become effective on repetition The contraction 
occupies about one second after a latent period of 
one tenth of a second Relaxation takes several 
minutes The tissue is refractory after stimulation 
It 18 readily fatigued and shows a ‘ staircase ’ effect 
with a few successive stimuli 

The character of the phenomena, particularly the 
slow response, together with sensitivity to electric 
currents of short duration, does not suggest the 
behaviour of an isolated muscle or muscle nerve 
preparation, but something more like a reflex, 
where the sensitivity and speed of reaction of the 
receptor mechanism need not resemble that of the 
effector mechanism Compansoii with reflex pro 
cesses m vertebrates cannot bo ruled out, but a 
closer analogy is probably to bo found in such a 
reflex, if it can bo so called, as the retraction of the 
syphons of the clam (Mya are/iana) on exposure to 
light or other stimuh {cf Hecht, Jour Qen Physiol, 
vole 1 and 2) 

The movement in question consists of controc 
tioii of certain cortical cells of the leaf jomt There 
IS a large body of active cells on the lower side the 
contraction of which generally masks the feebler 
action of the cells on the upper side , consequently, 
the normal movement on stimulation is a fall of the 
loaf, but under suitable conditions an active erec 
tion can be demonstrated The contraction, unlike 
the ammal contractile process, consists of a diminu 
tion of volume, whereby sap is squeezed out of the 
cells This accounts for the slowness of the rolaxa 
tion, which IB governed by the uptake of sap With 
excessive turgor the movement is diminished or even 
abolished, though the electric response remams 
(p 168) In the dark the leaf preparation or plant 
becomes excessively turgid — ‘ subtomc,’ the author 
calls the condition In this state the first stimulus 
appbed elicits only a small erectile response , with 
successive stimuh the opposite and normal response 
gradually reasserts itself The phenomena appear 
to be sufficiently accounted for if we consider that 
turgor merely masks the response of the cells, makes 
them oontraot isometncally, and affects the cells 
of the lower side more than those of the upper, 
81 
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as 18 mdicated by a greater erection than usual 
With repeated stimulation the turgor is gradually 
worked off 

Sir Jagadis, however, considers (pp 48 66 and 
233 237) that the energy of the stimulus has not 
merely a trigger action but may also oontnbute to 
the available potential energy of the tissue , that 
the ‘ subtonic ’ condition is one of lowered potential 
energy , and that an erectile response involves an 
increase of potential energy (what if the plant be 
turned iiiiside down?) Let it suffice to say that the 
theory, if the reviewer has not misunderstood it, 
would imply that the mechanism of plant move 
ment is utterly unlike anything found in the ammal 
kingdom 

Experiments are described showing that the effect 
of many drugs on muscle and on plant response are 
similar, but the work is of less importance than it 
might have been had the drugs been more judici 
ously Boletted It is not specially interesting to be 
told that general protoplasmic {loisons such as 
ether or sulphuretted hydrogen depress activitv, 
b.. cause one could have predicted as much With 
such nonspecific agents, quantitative comparison 
of the susceptibility of different cells would be of 
interest, but not a merely qualitative comparison 
Of much greater interest are the few experiments 
quoted on the action of specific drugs, such as those 
showmg a similar action of muscarine, pilocarpme, 
and atropine on frog’s heart and the movements of 
Desmodmm (p 269) 

As the contractile process is essentially a reduc 
tion m volume of the active cells, the diameter of a 
leaf stalk or a stem will be slightly diminished on 
stimulation This change has been measured by 
means of a high magmfication lever system (Chap 
ters XI and xii ) In the leaf stalk of Mimosa all the 
cortical cells appear to be active, consequently the 
contraction of a smgle cell can be calculated With 
maximal stimulation the change m diameter of the 
cell IS 13 per cent, which imphes a volume change of 
about 35 per cent if contraction is uniform m all 
directions The method of meosunng the change in 
diameter on stimulation enables the activity of 
many plants which make no obvious movements 
to be mvestigated A contractile process can be 
demonstrated in many common plants, such as the 
bean and Impatiens The recorded movements are 
small and slow, and the latent period is long, but 
the difference between ‘ active ’ and ‘ inactive ’ 
plants 18 clearly a matter of degree The mactive 
plant contains fewer or less developed contractile 
colls, but some active cells have been shown to be 
present m many herbaceous plants and shrubs 
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This IS not surprising if we accept the author’s 
further contention that sap propulsion is due to a 
contractile mechanism m the cortex If the excita- 
tion process spreads along a stem, the effect of sue 
cessive contraction of cortical cells is bound to be a 
forward movement of sap , if a considerable number 
of oells m one region can be excited simultaneously 
and they are predominantly on one side of the 
structure, the effect will be a movement of the 
structure as a whole 

Sir Jagadis Bose argues convincingly against the 
view that the ascent of sap is due solely to the action 
of the roots and leaves, while the rest of the plant is 
passive and is only a system of tubes By several 
different experimental methods ho shows that there 
18 a flow of sap in isolated stems and an active pro- 
cess in the cortex (Chapters xxii xxix ) It is 
possible to object to his use of the term ‘ pen 
stalsis ’ for the sap pumpmg process, as the analogy 
has not been demonstrated except in a vague way, 
but the objection is of no great moment Propul- 
sion of sap IS found to be a normal response to 
stimulation The direction of flow is always from 
an excited region to an unexcited region, but the 
pressure produced by propagation of the excited 
state in the normal direction is about four times as 
groat as that produced in the opposite direction 
The active tissue is identified as cortical by ex- 
plonng with a needle electrode until the place of 
maximum electric response is found 

Something ought to be said of the performance 
of Desmodium gyrans, the telegraph plant (Chapter 
xix ) Under normal stimulation by light, the leaf- 
lets keep up a rhythmic movement with a period 
of two minutes or so In the dark these ‘ spon- 
taneous ’ movements cease after a time, but the 
plant can be excited electrically or by a light With 
a weak stimulus it will give a smgle response, with 
stronger stimulation a senes Apparently other 
plants will give several responses with moderately 
strung stimuli, but Desmodium is more excitable, 
less readily fatigued, and shows this phenomenon 
of ‘ after discharge ’ m a far more stnking manner 
It IS remarkable to find still another character of 
the motor response of plants suggestive of reflex 
movement in ammals 

For the mvestigation of processes of excitation 
and conduction, and of some peculiar types of con- 
tractile process, the vegetable kingdom evidently 
offers very great scope All those mterested m 
these aspects of general physiology will be grate- 
ful to Sir Jagadis Bose for his pioneer work, and 
for the extraordinarily ingenious methods he has 
devised A D Ritchib 
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Kinetic Theory and Electric Conduction 
through Gases 

Conduction of Ehctnaty through Oaeea By Su* 
J J Thomson and Prof O P Thomson Third 
edition Vol I Oeneral Properties of Ions, 
Ionization by Heat and Light Pp vn-491 
(Cambndge At the University Press, 1928 ) 
26s not 

TT^HE Geissler tubes and Crookes tubes that were 
J- in almost every physical laboratory at the end 
of the last century enabled any student to observe 
with ease the fascinating phenomena of electric dis 
charges in gases at low pressures These and the 
newly familiar phenomena of radioactivity and 
X rays made the theory of electric conduction 
through gases appear to be of bewildormgoomplexity 
One of the most remarkable chapters m scientific 
history is that of the development of our knowledge 
of these phenomena Perhaps the greatest smglo 
factor responsible for the rapidity of the progress 
was the publication in 1903 and 1906 of the first and 
second editions of Sir J J Thomson’s book The 
world wide interest thus aroused by these dis 
covenes, which had originated so largely m the 
Cavendish Laboratory, has had a profound effect 
on almost every branch of modem physios 

The great influence of the book was due not so 
much to the importance of the discovenes which it 
described, as to the fact that it was in itself a new 
scientific contribution The results of previously 
published investigations wore discussed m a most 
critical, but constructive, manner , frequently new 
pomts of view were developed and new or improved 
methods of experimental mvestigation were sug 
gested For example, on p 222 of the second 
edition m proposmg a method for determining ejm, 
differential equations were denved which were ap 
phcable to the potential distnbution m a pure 
electron discharge m high vacuum When m 1912 
the experimental conditions for obtaimng pure 
electron discharges hmited by space charge were 
found, it was only necessary to perform one more 
integration of Thomson’s equation and introduce 
the boundary condition dvjdx-O at the cathode to 
derive an equation for the relation between current 
and voltage m devices havmg discharges of this 
character 

The spint m which the book was written is best 
illustrated by the first and third paragraphs of the 
preface to the first edition 

“ I have endeavoured m this work to develop the 
view that the conduction of electncity thipugh 
gases 18 due to the presence in the gas of small par 
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tides charged with electncity, called ions, which 
under the mfiuence of electnc forces move from one 
part of the gas to another My object has been to 
show how the vsnous phenomena exhibited when 
electricity passes through gases can be co ordlnated 
by this conception rather than to attempt to give a 
complete account of the very numerous mvestiga 
tions which have been made on the eleotncal pro 
perties of gases I have, therefore, confined myself 
for the most part to those phenomena which fur 
nish results sufficiently precise to serve as a test of 
the tnith of this theory 

‘ With the discovery and study of Cathode rays, 
Rontgen rays, and R^io activity, a new era has 
begun m physics, m which the eleotncal properties of 
gases have played and will play a most important 
part the bearmg of these discoveries on the prob 
lems of the Constitution of Matter and the Nature 
of Electncity is m most intimate connection with 
the view we take of the processes which go on when 
electricity passes through a gas ’ 

The methods of analysis which were used in the 
book are essentially a development of the classical 
methods that Maxwell employed in his develop 
ment of the kinetic theory 

In the twenty tw o years that have elapsed smee 
the piibhcation of the second edition, our knowledge 
in this field has been mcroasmg at an ever accolerat 
ing pace Furthermore, industrial applications of 
the utmost importance, ospocially in telephony and 
radio commumcation, have been built upon the 
foundations laid by Thomson New and even more 
important apphcations are almost within sight 

The advent of the third edition of this book must 
thus arouse extreme interest It is not surpnsmg 
that there are now to bo two volumes The preface 
by Sir J J Thomson says ‘ The preparation of this 
Edition was commenced some fifteen years ago and 
some of it was in type when the War broke out 
The publication of this Edition is due to my having 
had the co operation of my son, Professor G P 
Thomson, who has done moat of the work required 
for its preparation ” 

The spirit and plan of the now edition are essenti 
ally the same as those of the earlier ones , even the 
numbenng of the paragraphs is the same The 
preface says 

We have adopted a decimal notation for num 
benng the paragraphs, those that were m the Second 
Edition are denoted by uitegers, and those dealing 
with subjects cognate to the original mragraph bv 
this integer followed by a decimal Most, though 
not all, of'tho original paragraphs have been re 
tamed, a few in shortened form Otherwise little 
altorabon has been made m them beyond replacmg 
the values of the fundamental constants by the 
more accurate ones obtained smee the pubbcation 
of the earher editions ” 
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The nomenclature haa been changed to Accord 
with modem practice, using ‘ electron ’ m place of 
‘ corpuscle ’ or ‘ negative ion,’ and ‘ X rays ’ m 
stead of ‘ Rbntgen rays ’ 

The new volume, in 482 pages, covers the ground 
of the first ten chapters of the second echtion, which 
there required 290 pages The matenal of about 
240 pages out of these 290 is used m the now edition 
with only mmor changes Thus about one half of 
the new volume is wholly new matenal It has 
naturally been possible to cover adequately the 
work of the last twenty two years only by restnct 
mg the subject matter rather closely to the title 
“ Conduction of Electncity through Gases ” m 
stead of deahng with the broader field of electno 
discharges m gases 

In Chapter i , dcalmg with the conductivity of 
gases m a normal state, five pages are added cover 
mg recent research on the penetrating radiation 
“ conimg from the sky ” In speakmg of the un 
certam origin of these radiations it is stated (p 12) 

“ It would be one of the romances of science if these 
obscure and prosaic mmuto leakages of electricity 
from well insulated bodies should be the means by 
which the most fundamental problems m the evolu 
tion of the cosmos had to be mvestigated ” 

The subject of the mobility of ions, which occu 
pied 38 pages, or about half of Chapter u m the 
second edition, is now treated in a separate chapter 
of 108 pages Eleven methods, including the recent 
ones of Tyndall and Gnndley, and of Laporte, are 
discussed at length, and there follows an excellent 
treatment of the theory of mobility and its depend 
ence on pressure, temperature, impurities, and the 
sizes and masses of the ions 
Ten pages are devoted m Chapter vi to an account 
of Thomson’s early work on positive ray analysis, 
followed by 14 pages on Aston’s further develop 
ment of the mass spectrograph and a discussion of 
isotopes In Chapters vii and vui , ten pages are 
given to Millikan’s determination of e and hve pages 
to C T R Wilson’s cloud tracks of ions 

Chapter ix , on ionisation by incandescent solids, 
has been moreased from 40 to 61 pages, much less 
than might seem warranted by the great develop 
ment m this field After dealing with the effect of 
space charge on pure electron currents m high 
vacuum, there follows on p 374 a discussion of the 
effects to be attributed to the imtial velocities of the 
electrons from the cathode This is treated as a 
problem of the diffusion of the electrons It seems 
to the reviewer that the concept of diffusion of 
electrons m high vacuum (such as that for which 
the 3/2 power law applies) is not appropnate in this 
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case, and that the only proper treatment is one of 
the type that has been given by Epstem, Laue, Fry, 
and the reviewer m various pubhcations on this 
subject 

As the plan of the book is an apphcation of the 
classical kinetic theory to the phenomena of gaseous 
conduction, it is natural that no attempt is made to 
treat the collisions of electrons with atoms or ions 
from the pomt of view of the quantum theory 
Critical potentials are mentioned practically only 
on p 472 in a comparison of Townsend’s data on 
lonismg potentials with those obtained by the 
Frank and Hertz method Quanta are mentioned 
only m connexion with photoelectric effects m- 
volving the Euistem equation On pp 67 59, a 
theory is derived for the energy which an electron 
loses m colliding with a molecule, based upon the 
classical assumption that an electron in the molecule 
boa a defimte ponod of vibration, so that the im- 
pingmg electron transfers a variable amount of 
energy to the vibrating electron 

The present value of the classical methods is, 
however, in general amply demonstrated by this 
book, and by the numerous cases where the more 
rigorous methods of the new mechames have nob 
yet been or cannot yet be applied to the solution of 
practical problems The book is to be thoroughly 
rocommondod not only to those interested in the 
histoncal development and the present status of 
the subject matter, but also to those who still desire 
to have ‘ physical pictures ’ to aid them m under- 
standing phenomena Irving Langmuir 


Our Bookshelf 

An Introdvction to Organic Chemistry By Prof 
Alexander Lowy and Dr Benjamin Harrow 
Second edition Pp xiv + 407 (New York 
John Wiley and Sons, Inc , London Chapman 
and Hall, Ltd ) 16s net 

Thh second edition preserves the general character 
of the original Although not sufficiently didactic 
for use as a vade mecum for jumor students of 
organic chemistry, it should be of value as a supple- 
ment to lecture courses and experimental work 
Some of the numerous tables and summaries are 
possibly overburdened with detail, while in other 
instances the treatment is unduly lacomc For 
example, the isomensm of maleic and fumanc acids 
18 indicated by means of two formules with a foot- 
note “It IS suggested that the instructor show 
this type of isomensm with the KekulA [sic] models 
An exposition of spatial isomensm, even with the 
aid of an instructor and KekulA models, leaves 
something to be desired 

Although the carbohydrate chapter has been 
revised and enlarged, there is no reference to the 
S oxide formula for glucose , moreover, the repre- 
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sentation of lactose with a formal aldehyde group 
18 somewhat misleading The book contains a 
number of useful indications of the connexion 
between organic chemistry and medicine, phar 
macy, dentistry, agnoulture, and the biological 
sciences There is ^equate mention of up to date 
methods of preparing various organic substances in 
common use , but it is surpnamg to find, in a 
modern text book, the terms ‘ diatomic,’ ‘ tn 
atomic,’ and ‘ polyatomic ’ apphed to alcohols 
The type and paper are of excellent quahty , the 
portraits of eminent organic chemists, however, are 
not well reproduced J R 

Laboratory Methods of Inorganic Chemistry By 
Heinrich Biltz and Wilhelm Biltz Authorised 
translation by WiHiam T Hall and Arthur A 
Blanchard Second edition Pp xv+261 (New 
York John Wiley and Sons, Inc , Ijondon 
Chapman and Hall, Ltd , 1928 ) 12s M net 
Thk first edition of Biltz was very favourably 
received, and the present edition is an improvement 
on the previous one New preparations have been 
addeil and the older ones revised The short 
theoretical sections are also very good, especially 
that on the ^lenodio system, in which atomic 
structure is included In most undergraduate 
courses the amount of practical inorganic chemistry, 
apart from qualitative analysis, is usually much 
tw small in comparison with the practical orgamc 
chemistry, and there is sometimes a danger that 
the course will lack balance and become one sided 
Any idea that inorgamo preparations do not offer 
80 much scope for manipulative skill as those in 
orgamc chemistry will quickly bo dispelled by 
looking through the present volume, m which a 
number of more difficult preparations are included 
These arc in many cases suitable for students who 
have completed an ordinary course and wish to do 
more advanced work without actually embarking 
on research 

The book will also be found most useful by 
students beginning research in inorgamc chemistry , 
and by teachers who wish to introduce inorganic 
preparations into the more advanced courses It 
may bo recommended to all those as the only work 
of its standard in existence When the large 
amount of matenal presented is taken into con- 
sideration, the pnee is veiy reasonable indeed 

CAe cos’ i V eleUncitd? Per Giovanni Qiorgi 
(Colleziono Omma, 8 ) Pp 130 (Roma 
Paolo Cremonese, 1928 ) 6 60 lire 
Thh latest developments of physical theones pomt 
not only to the possibility of a complete change m 
our conception of the nature of matter, but also m 
our views of causahty and natural law They are 
no longer purely mathematical and experimental 
Speculations are being made in regions formerly 
regarded as metaphysical and outside the bmitations 
of numan knowledge No one can say where these 
speculations will lew us Recent theones, however, 
are becomi:^ more acceptable to Hie average 
physicist Meotrona and protons appearing as 
energy centres m so-called matenal wav^ iftmmd 
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us of the vortex rmgs which were much studied 
fifW years ago 

G Giorgi, m this mteresting little book, gives us 
a clear rd8um6 of the opmions held as to the nature 
of the phenomena of electnoity, beginnmg with 
Du Fay in 1733, and ending with de Broglie, 
Schrbdinger, Dirac, and Heisenberg Practically 
no knowledge of mathematics is assumed, so this 
book will be appreciated by the layman as well as 
by the scientific worker No one can claim to have 
a general knowledge of science who is ignorant of 
these theories If they are as important as many 
physicists behove them to be, then the sooner they 
come up before the general tribunal of mankmd 
the better 

Leaf Mining Insects By James G Needham, 
Stuart W Frost, and Beatrice H Tothill Pp 
viii +361 -1-5 plates (London Baillifere, Tm 
dall and Cox, 1928 ) 27? net 
Thb authors mention that the object of this book 
18 to provide a non technical introduction to leaf- 
miiung insects, an account of their biology and 
lists of inmers, together with their host plants 
Four orders of insects, narndy, Coleoptera, Lepi 
doptera, Hymenoptera, and Diptera, include species 
which have developed leaf mimng habits m thoir 
larval stages This type of behaviour attains its 
greatest development m Ijepidoptora, and about 
one half of the volume is consequently devoted to 
these insects The various grades of minmg habits 
are discussed, and the correlation between structure 
and function clearly stressed in different types of 
larva Although the subject is a specialist one, 
the knowletigo brought together by the authors 
shows that the study of leaf miners offers many 
features of mferost to the ecologist and to the 
student of adaptation At the same time, the field 
naturalist and economic entomologist wull find the 
book of matenal help in the identification of the 
^cies found, more especially m North Amenca 
The subject matter is well arranged, the illustra- 
tions are for the most part adequate, and there is a 
useful bibliography provided at the end We can 
recommend the book as a useful mtroductory 
manual 

The Cellulose Lacquers a Practical Handbook on 
their Manufacture By Dr Stanley Smith 
Pp IX + 145 (London Sir Isaac Pitman and 
Sons, Ltd , 1928 ) 7s fid net 
Thb cellulose lacquer mdustry is one of great 
importance, and the manufacture and apphoations 
of these materials arc advancing at a rapid rate 
The present manual is written from the practical 
pomt of view The stylo is often rather discursive, 
and although <he author remarks that he will avoid 
techmoal terms so far as possible, this is no reason 
why he should not spell correctly those which 
he uses , ‘ phthallate ’ occurs several times The 
account covers the whole subject, mcluding raw 
matenals, formulae, plant, pigments, methods of 
apphoation, and the mdustnal apphoations The 
book IB well prmted and illustrate, and it will be 
found useful to those actually engaged m the mdustry 
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Letters to the Editor 

[The Edttor dote not hold htmselj retpotmble for 
optntong expressed by hts correspondenU Neither 
oan he undertake to return, nor to correspond unth 
the writers of, rejected manuscripts intended for this 
or any other part of Nattjbb No notice is taken 
of anonymous communications ] 


A Proposed Modification of Einstein’s 
Field-Theory 

In previous issues of Natubs > mention has been 
made of Einstein’s recent field theory, intended to 
oombine m a compact geometrioal model the mathe 
matioal representation both of gravitation and of 
electromagnetism 

The original essay of Einstein is based upon a special 
oovariant derivation and absolute pcu-allehsm (alxoady 
introduced by Prof Weitzenbflck and, independently, 
by Prof Vit^), and leads to the construction of two 
sets of relations, one of which corresponds exactly to 
Maxwell’s theory, whilst the other reproduces the 
celebrated Einstein's gravitational equations, though 
only to a first approximation 

I have remarked that Einstein's model may be 
more completely and satisfactorily attained without 
abandoning the usual lines of absolute calculus, and, 
above all, rigorously aooountmg for both Einstein’s 
and Maxwell's equations A full exposition of this 
method with correlated mathematical developments 
IS now in print in the Berliner SUzungsbenchte (by the 
kmd transrmssion of Prof Einstein) I take the 
liberty of resunung here my improvement, Einstein's 

g rocedure itself having been outlined some weeks ago 
1 the article by Prof Eddington already quoted 
The support of the model is still the space time 
that is, a Riemannian four dimensional manifold 
which embodies space and time , but something is to 
be added to the topological attributes of this fourfold 
continuum, and to the expression of its metrics 
( 1 ) 

in TOneral oo ordinates *>, »•, a:* 

To obtam a convement filling we first recall some 
fundamental notions of diiforential geometry A 
direction function of the point (xfi, »», *•, le*) may be 
defined by means of the corresponding pareuneters 
1, 2, 3), that IS, four numbers which are pro 
portional to the increments dx' of the X” m the given 
direction, the factor of proportionality being fix^ (if 
wo exclude the directions of zero interval along which 
g„vdx'^dx‘' =■ 0) by the quadratic condition 

(2) fl',.KXsX>'= 1 • 

The differential equations 

difl dx^ dx* dz^ 

X® “ ]ki"“ x» ^ x» 

define a family of fines, called congruence, such that 
a fine of the family passes through every point of the 
F, in the direction 

Now we may provide our with a fourfold 
diagram, world lattice, by mtroduomg not only one 
only, but also a set of four congruenodb which mterseot 
each other at right angles If their parameters are 
denoted by Xf' (t order suffix, ranging from 0 to 3), 


■ Compare Mpecially the brief but striUng seeonnt by Prof Eddlog 
ton In Natdm of Feb 23 pp 280-281 and the letter from Ueaera 
Wiener and ValUrta In the iMue of Mar 2, p 117 
• Since the dr* of oeneral relativity la Indefinite, the condition (2) 
may very well Introdnoe Imaginary x a We allow them here for 

brevity , but In my paper It Is ahown now " 

may be avoided Ip the very app 

out by Prof Etoenhart In Ids 


any ajppron^ oMmagbi^M 
(i^noeton 
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W8 must have, oombming (2) with the condition of 
perpendicularity, 

(3) j<s (t, l-O, 1, 2, 3), 

where has the usual meamng (Oili + k, and 1 if s I;) 

When the gse are given, equations (3) represent 
4 6/2 •> 10 conditions to be satisfied by the 16 para 
meters X/ But, as the g,,, are exactly as many as the 
equations (3), we may also regard (3) as the definition 
Of the g,,, , that is, of the metrics of V^, the 1 6 quantities 
X/ being taken at will, with the oiu^ restriction that 
the determinant |lx,‘'|| does not vanish It is, more 
over, very easy to solve explicitly the (linear) 
equations (3) with respect to the g,,„ Denoting by 
Xj/„ the reciprocal element of x/ in the determinant 
||x«>'|| (that IS, the algebraic complement, or mmor, of 
X/, divided by the determinant itself), we have 

(3') 

Our task is to show that the 16 qmantities X,>' (and, 
with them, all the features of world lattice) may be 
determined by means of the field equations From a 
mere formaljpomt of view such a requirement is qiuto 
allowable Indeed, the gravitational equations are in 
number ten (as many as the g„„) On the other hand. 
Maxwell’s system involves (b^des the g„^) the six 
elements Fui> of on onti symmetrical tensor, which 
define simultaneously the electric and the magnetic 
force The system is formed by eight equations, 
bounded, however, by two differential identities, so 
that only six are independent , and effectively they 
are able, as m well known, to determine the 
uniquely from their initial values As 10 -i- 6“ 16, we 
have exactly as many equations as there are X,v But 
in what sense and maimer do those equations contain 
our Xjv (and no other imknown quantity) ? 

The-answor is obvious, or even forced, m regard to 
the gravitational equations, for they are essentiEdly 
partial differential equations of the second order in 
the gMv • hence, by (3 ), we may regard them as well 
M 10 differential equations for the X,", which contain, 
moreover, like the Maxwelhan equations, the six com 
ponents F„,- In order to get relations involving only 
the geometrical quantities we must connect in 
some way the F'e with the X Prom an abstract 
point of view this may be done arbitrarily, with the 
only condition that the six new equations, thus 
arismjp' from the Maxwellian ones, are independent 
one of another, and, together, of the ten former, which 
impUes, among other thmgs, that the F„r cannot be 
combinations of the g^r alone 


I proTKise to put 



where v denotes a constant, ^ the operator 
and the are the Ricci'a coefficients of rotation of 
the set of congruences to be determined Theip 
explicit expressions are well known , at any rate it 
may be remembered that they follow immediately 
from the equations 

(4) 

(5) 7 u. + y»,.-0 (t,fe,f-0, 1,2,3) 

I shall not enter into details oonoermng the features 
of the position (P) itself, or of its oonsequenoes as 
transformer of the Maxwellian equations m pure 
geometnoal ones I content myself with a hmt to the 
Iinutmg case of empty space 

It has been a startmg point m the original diacovery 
of Einstem’a gravitational equations (and was after- 
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wards mathematioally proved by Sertm) that, if the 
eneiw tensor m sero throughout all space, and singu 
lantiea are excluded, this is necessanly Euclidean 
Now what will be the set of congruences in such an 
empty space, that is, a space where not only material 
masses, out also eleotroma^etic forces are absent T 
Our position (P), for P^„ = 0, leads almost im 
mediately to the conclusion that, in empty apace, the 
world lattice %a OaHeatan Any intervention of matenal 
or electric phenomena carries, on the contrary, some 
distortion of world lattice with it 

T Lkvi Civita 

University of Rome, 

Mar 18 


The Primary Process In the Formation of the 
Latent Photographic Image > 

In two brief notes to Natubb (120, 441, 1927 
121, 866 , 1028), it was shown by one of us that the 
mechanism taking place during the formation of the 
latent photographic image m silver bromide emulsions 
must be closely connected with that causing the 
photo-oonduetivity effect (that is, the decrease of 
resistance on illumination) in silver bromide prepared 
free from gelatin and other substances present m 
commercial emulsions 

The complete biuldmg up of the latent image is 
now generally considered as divisible into two stages 
(1) The absorption of light by silver bromide and the 
unmodiute resulting mechamsm, and (2) complioated 
chemical reactions between the product of the light 
action and the other substances, such as gelatin, 
present in tho emulsion The first of these stages 
consists m the decomposition of silver bromide into 
silver and bromine and is known as the primary 
process, whilst the latter or aecondary proceaa is 
supposed to be concerned with the removal of the 
bromine (thus leaving metallic silver) due to its 
taking part m the chemical reactions which follow 
the primary process The problems arising in this 
secondary process appear only to be open to attack 
by chemical methoos, but the first is susceptible to 
physical methods of attack 

III tho light of modern knowledge, the function of 
the light in decomposing silver bromide is to transfer 
the valency electron back from the bromine to the 
silver , during Ua paaaage it ta momentarily a free 
electron 

If, when light shines on silver bromide, there is no 
escape for the bromme set free (this condition holds 
when silver bromide is fused between quartz plates), 
then no permanent change in the substance can take 
place, and whatever exposure the salt may be given 
It will be in precisely the same state after the exposure 
as It was before But even if there is no actual 
decomposition, the mechanism of transfer of valency 
electrons still takes place when tho silver bromide is 
exposed, only in this case there is an equilibrium 
existing between the rate of their hberation from the 
bromine ions and the rate at which they go back 
again It is these liberated valency electrons which 
cause the photo conductivity effect 
Thus the photo conductivity effect in layers of 
silver bromide made tmder conditions such that tho 
bromme cannot escape is simply an expression of 
the primary photographic process, isolated completely 
from all secondary chemical processes Since the 
primary process is the part chiefly concerned with 
the abKiption of light, this explains completely why 
the spectral sensitivity of the photo conductivity 
effect in silver bromide is so similar to that of the 

‘ Commnalostioii No 72 from the BrJtUh Photogi«pbJc Biswrob 
AHoeUUon tabontOTlM 
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finished silver bromide emulsion, os the previous 
commimication showed 

If these photo currents are simply due to the 
liberation of valency electrons, os m the photographio 
process, then, since we know that the latter can occur 
in an extremely short time, it is to be expected that 
these currents will start to flow almost instantaneously 
with the illumination of the silver bromide 

If a melt of fused silver bromide containing elec 
trodes ooimeotod in circuit with a source of E M F 
and a current measuring instrument be illuminated, 
very complicated effects will in general bo observed , 
indeed, sometimes a strong negative effect (» e 
decrease of current on illumination) is the result 
The causes of these complications cannot be discussed 
here, but one of the chief difficulties, now overcome, 
has been to isolate tho almost instantaneous electron 
liberation from all complications, such, for example. 



os those which occur at tho electrodes The latter 
may be eliminated by using silver electrodes and 
shielding them from tho light 

A wonl of explanation is necessary m ootmexion 
with the accompanying photographs (Fig 1), the 
object of which is to show how nearly instantaneous 
18 the photo current, due to liborated valency electrons, 
when isolated from all other effects A souree of 
hght was arranpcxl so that a beam passed through 
a thin layer of silver bromide fused in Detween quartz 
plates and then fell on one half of a slit, fehmd 
which was a moving kinematograph film Electrodes 
m the solidifleii layer of bromide were connected 
to a valve amplifier which magnified the photo 
current about one hundred thousand times, and was 
connected to an Einthoven string galvanometer 
The image of the string was foous^ on the other 
half of the moving film, along which timing marks 
were produced at mtervals of 0 01 second 'fhus the 
moment of illumination of the silver bromide waa 
remstereii by the photographic impression on one 
half of the film (the lower half in the figures), whilst 
the time of appearance of the photo current as given 
by the galvanometer deflection could be read off 
from tho other half 

The film shows that the photo current starts within 
about 0 001 second of the illumination and is com 
pletely established within 0 03 second Since this is 
approximately the lag of tho galvanometer m the 
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vftlve circuit used, the probabibty la that the effect 
reaches its final value very much quicker than this, 
and there seems no reason to doubt that it atarU 
instantaneously witli the illumination as in the true 
photooleotrio effect 

Incidentally, the film is an illustration of a single 
beam of light producing only the primary part of the 
photographic process in one layer of silver bromide 
and the whole photographic process (primary + 
secondary, giving latent image) m another layer, 
» e in the emulsion on the film 

We have furtlier observed these photo currents 
■with an intensity of ultra violet light which ■was so 
small that it only just produced a developable effect 
on a plate of H and I) speed 660 in 1/26 second, 
♦ e the effect is observable m the region of normal 
photographic intensities F C Toy 

O 13 Uakrison 
Physics Department, 

Dritish Photographic Itesearch Association, 

30 Russell bquare, W C 1 


Electron Reflection from Cobalt, and Electron 
Waves 

MKASURBMKJrrs by a number of observers of the 
velocity distribution of the electrons loa^ving the 
surface of a metal under bombardment by a beam of 
electrons of known velocity, have shown that a part 
of the secondary electrons have the primary velocity, 
the rest havmg, in general, a lower velocity No 
attempt appears to havo been mode to resolve the 
secondary emission into its two components when 
the secondary emission is studied os a function of the 
velocity of the primary electrons Tlus is a pre 
hminary account of the results of such an experiment 
Previous work (Davis, Proc Nat Acad Am , 14, 
p 460 , 1928) has shown that the total secondary 
emission from cobalt, >11100 plotted against the 
primary velocity, exhibits a numoor of sharp maxima 
and mmima extending over an unusually large range 
of voltages This fact made it soom an ideal subject 
for the present typo of investigation 

The procedure was to measure the total secondary 
enussion (including both groups of secondaries) and 
then to apply such a retarding potential that only 
those electrons having within a few volts of the 
energy of the primary electrons could reach the 
collector The difference between the two values so 
obtained for eacli primary velocity shoiihl give the 
magnitude of the group having the lower ranm of 
velocities The results of the experiment are shown 
in Fig 1 Here the ratio of secondary to primary 
currents as ordinates is plotted against the observed 
accelerating potentials Curve A shows the total 
secondary emission Curve B represents the ‘ re 
fiected ’ electrons (those electrons leaving the target 
with velocities within two equivalent volts of the 
primary velocity), and curve C, the difference between 
correspondmg ordinates of A and B, shows the 
behaviour of the low velocity group It appears 
that, for cobalt at least, the important maxima of the 
total secondary emission curve may be attributed to 
the ' reflected ’ electrons 

The oritioal dependence of the number of ‘ re 
fleeted ’ electrons upon the primary velocity provokes 
speouiation as to the nature of the phenomenon A 
number of unsuccessful attempts to connect the 
maxima m secondary emission curves with atomic 
characteristics having been made in the past, it seems 
possible that a more fruitful line of reasoning might 
be one analogous to that used so successfully by 
Davisson and Germer (Phya Rev , 80, 706 , 1928) in 
explaimng the reflection of electrons at the face of 
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a smgle orystal of mokel The observations being 
reported on were made with a polyciystallme cobalt 
target rather than a smgle orystal Hence electrons 
might be expected to simer diffraction at its surface 
m a manner similar to the diffraction of X rays in 
the so called ‘ powder ’ method In this case the 
Bragg formula 

HA = 2d cos e 

should bo satisfied, wliere n is the order of the diffrao 
tion beam, \ the de Broglie wave length 



of the electrons, d the spacing of the diffracting 

C lones, 29 the angle between me ident and diffracted 
earn, anil V the velocity of the mcident electrons m 
equivalent volts 

The longest wave length wluch con bo diffracted 

by a sot of planes with a sparing d will be X » 2d 

From the geometry of tho apparatus it follows that. 



in order to reach the receiver, secondary electrons 
must leave the target at an angle ivith the normal 
not greater than 60° Applying the Bragg formula 
witlun this angular range to the most important sets 
of planes known for cobalt m the hexagonal close 
packed form, it is possible to compute ranges of 
electron velocities, or bands on the wave length scale, 
which should bo sent back into the reoeivmg cylinder 
by constructive reflection Those bands ore shown 
m the figure, their relative intensity having been taken 
as the known relative mtensitios of the corresponding 
X ray reflections 

It will be seen that by this simple and obviously 
only approximate procedure, a fair correspondent e 
IS obtamed between three groups of bands and the 
most prominent maxima of the secondary electron 
curve The degree of correspondence shown was 
obtained by shifting tho observed curve to tho nght 
by a matter of 4 to 6 volts, which is just about the 
observed thermiomo work function of cobalt It 
should be pointed out that such a small shift is not 
m agreement with Davisson and Germer’s adjustment 
of their own observations, they having found that an 
assumed surface potential of about 18 volts was the 
most satisfaotory 

Bethe has derived approximately the same large 
value from theoretical considerations In spite of 
tins difference, it seems worth tvhile directing attention 
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to what ean be done in the wav of aooountmg for 
secondary eleotron maxima of oobalt on the ba^ of 
eleotron waves Attempts to correlate, in a similar 
way, the maxima obs^ed with other metals are 
now being made Myki. N Davis 

Laboratory of Physios, 

University of Wisconsin, 

Madison, Wisconsin 


Temperatures of Positive Ions in a Uniformly 
Ionised Gas 

A GAS through which a current is passing may be 
considered as a mixture of three gases — neutral mole 
oules. electrons, and positive ions In regions of 
relativelv small field and space charge, each of these 
gasee will show an approximate Maxwellian distribu 
tion of energies among the particles, that is, will be 
in temperature equilibrium within itself, but each gas 
will have a different temperature Even at goa pres- 
sures so high as a millimetre of mercury, and in an 
almost field free space, the temperature of the positive 
ions will be very much higher than the temperature 
of the neutral molecules with which they are oontinu 
ally coUidmg The only available source of energy of 
random motion appears to be the eleotron gas, which 
IS at a still higher temperature L H Thomas (Proe 
Royal Soc , A, 121, 464 , 1Q28) derives formuln for 
the interchange of eneigy between particles mter 
acting according to the inverse square law and uses 
them to explain the rapidity with which a Maxwellian 
distnbution of velocities is set up withm an electron 
gas They may also be used to cdoulate the tempera 
ture of the positive ions from the temperature of elec 
trons and the pressure of the gas m a field free space 

For comparison with the calculations, data of mine 
on the width of lines emitted from the negative glow 
of the helium arc will be used (Phys Rev , 32, 918 . 
1928) The foUowmg assumptions form the buts of 
the calculations 

1 Tlie positive ions acquire energy solely from the 
energy of random motion of the electrons 

2 They lose energy by collision with the molecules 
of neutral helium at a rate which may be calculated 
from kinetic theory 

The rate at which the positive ions acquire energy 
from the electrons is calculated from formuln (4 22) 
and (4 23) of Thomas’s paper, assuming all the 
electrons to have the most probable velocity and 
neglecting the velocity of the positive ions In 
calculating the loss of energy to the neutral molecules, 
the latter are taken as stationary and the radius 
of the ion is taken from the Bohr theory of the 
hebum ion Equating the rate of gain to the rate of 
loss gives the calculated temperature As the pres 
sures wore very roughly measured and the ion tempera 
tures are subject to considerable uncertainty, the data 
do not warrant making a more exact calculation The 
oompanson is given m Table I 
Table I 


Blrctnm 

Kleotroo 
Density 
(IleotzoDi/o 0 ) 

Gas 

(nm of 
Uenniry) 

loo Temp 
Oslo 
(VolU) 

lon^mp 

(Volts) 

0 66 

0 62 

1 2 

0S7 

0 86 

3 2 X 10“ 

7 6 X KPi 

2 1 X 10“ 

8 4 X 10“ 
i8xi0>* 

1 1 

06 

04 

04 

026 

0 12 
0-11 
014 
022 
0-20 

0 07 
010 

0 14 

0 10 
014 


That the calculated values are oonnstently high, may 
be due to neglecting the sbieldmg effect of the On 
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the mteraotion of the ohar^ particles or to taking 
too small a radius for the h^ium ion The agreement 
IS within the error of calculation and measurement 
It IS mteresting that ev«i the order of magnitude is 
correct, as all direct measurements of mteroction 
between positive ions and gas molecules give values 
which diner from those osJoulated from the kmetio 
theory Hamwell (Phye Rev , 31, 634 , 1928), for 
example, found that the loss of ener^ of alkali ions 
of hi^ velocities passing throu^ heuum wm only a 
few per cent of that expected Ramsauer and Beeok 
{Ann der Phyatk, 87, 1 , 1928) made measurements 
on the same ions which extended to velocities so low 
as one volt, and found that the effective radii of mter 
action were always larger than the predicted radii and 
increased rapidly as the velocity decreased The 
radius of the helium ion is so small compared to the 
radius of the hebum atom that doubling or triphng 
It would have only a small effect on the calculated 
temperatures of Table I Interesting results of the 
oaloulation are that the ion temj^rature ehould 
increase with decreasing electron temperature and 
morease with increasing electron concentration The 
range of variation of electron density and temperature 
m tnese expenments is too small to test these con 
elusions 

Jane M Dewby 
(National Research Fellow) 
Palmer Physical Laboratory, 

Pnnoeton Umversitv, 

Princeton, N J , Apnl 6 


Selenium and Cathode Rays 
In the course of some expenments upon the light 
sensitive properties of selemum, evidence has been 
obtained by me of what appears to bo a direct action 
of cathode rays upon tho grey crystalline form of that 
substance 

The cell was prepared by condensing vapjur of 
heated selenium upon a gold gnd It was placed in 
a glass tub© which could 1» exhausted and so arranged 
that a pencil of cathode rays fell upon tho crystals 
after passmg through the oiienings in an earth- 
connected metal gauze tube which completely sur 
rounded the cell The cell itself was also connected 
to earth 

Precautions were taken to absorb all mercury 
vapour that might otherwise have diffused from tho 
pump into the exhausted vessel and provision was 
also made for the elimination of moisture 

A simple plan was devised to detect the effect, if 
any, of the slight luminosity due to fluorescence that 
appeared when the discharge occurred, and a series 
of control expenments were made with all conditions 
similar except that a plain gold gnd wtifumt eelemum 
was placed within the earthed gauze screen 

The anode was sealed into a side tube behmd the 
cathode Mid at a distance of about one inch from it 
It was found that, although the selenium cell uoed 
was markedly sensitive to light, no appreciable effect 
whatever was produced by the slight luminosity of 
the tube due to fluorescence either of the walls or 
of the glass stnp upon which the selenium was de 
posited 

When tlie cell was exposed to cathode rays, however, 
a rapid diminution of resistance occurred which could 
be vmely varied by deviating the rays with a magnet 
The cell exhibited many of the effects observed 
when b^t was shone upon it but the lag was less 
Its reMtOnce somewhat increased at first, due 
to the bombardment, so that the ' dark current ’ 
was reduced This effect was not permanent, but 
S2 
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frequently resulted m an unusual nse of the ‘ dark 
current ' value after the discharge had ceased 

It 18 improbable that the marked action of the 
cathode rays can be attributable to the production 
of X rays in the selenium, because in that case the 
decrease of resistance and recovery would have been 
far lees and taken place much more slowly 

Experiments made by enolosmg the cell in an 
earth connected brass tube provided with an alu 
minium wmdow 3/1000 inch thick looking towards 
the cathode, but through which the cathode rays 
could not penetrate, produced a very ebght and 
gradual decrease of resistance , thie and tne slow 
increase on cessation of the discharge are typical 
of the action of X rays upon selenium In this 
case the X rays were generated at the alumimum 
wmdow 

Under these conditions, and with a P D of 00 \olt8 
euiross the cell, the reading of the mioroammeter rose 
slowly 10 microamperes, whereas on replacing the 
alumiruum window b v one of metal gauze the deflection 
suddenly increased to 260 microamperes euid fell 
rapidly, with a shght lag, before returning to the 
‘ dark current ’ value, when the cathode rays were 
momentanly allowed to impinge upon the selenium 
The alternate spark gap at the induction coil was 
two inches, and the only luminosity appearing in the 
tube was that due to fluoioscence 

C E S PHn-Lips 

Castle House, 

Shooter’s Hill, S E 18 
April 22 


Deposition and Surface Tension 

The publication of a lengthy study of related 
phenomena by L K Luce (Ann de Phys , February 
1929, pjp 167 267) prompt^ this prelinunary report 
of sinulv results found by the same as well as other 
methods during the last two years, under the direction 
of Prof Qeriaon, m Tilbingen 

Iodine deposits resulting from directional molecular 
rays, as in the Dunoyer expeninenta (O R , 162, 692 
694, 1911), showed that thoee of a homogeneous 
nature are only possible on smooth, clean, perfectly 
annealed surfaces On a surface, which was etched, 
rubbed, or scratched in any particular portion, crystal 
nuclei started growing immediately A long senes 
of experiments on glass and silver surfaces of various 
convex and concave curvatures, showed that de 
position and ohenucal attack are a function of the 
curvature, cold working , or, m short, a function 
of the surface tension of the underlying surface 
Relmurs early work (C R , 166, p 1227, 1912, and 
166, p 1376 , 1913) on the chemical attack of silver 
rods of different curvatures, as well as Luce’s later 
work, mve functional curves wluch ore not imlike 
those obtained m Tiibingen 

That the factors of adsorption and diffusion play 
a part in these expenments, as Luce remarks m bis 
work, we find very probable Adsorption experiments 
on glsws surfaces of known curvature ouned out on 
a long senes of gloss tubmg, and on plane glass of 
different varieties, show sii^ar functional relations 
to the results for deposition euid reaction Such thin 
layers eon be weighed with a nuorobalanoe For 
plane and slightly curved surfaces the sorption layer 
does not exceed monomolecular thickness, which 
Mrees with the theory of Lan^uir (Zt f EUktro 
ehemte, 26, p 197 , 1920), but with inoreasmg 
curvature the adsorbed layer inoreaaes In oapUlaries 
0 8 mm in diameter and leas, the adsorbed layer is 
of the order of seven molecules in thickness Where 
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ohenucal attack plays the primary r6Ie, diffusion is 
of greater importance Experiments on sinde erystak 
of silver are being oarried on, and it is hoped that they 
will throw light on the nature of diffusion 

J Wuurr 

Physikalisohes Institiit, 

Tiibmgen 


Invisible Oxide Films on Metals 

In his letter m Natdbb of April 13, page 669, 
Dr F H Constable adduces interesting evidence 
bearing upon the formation of invisible oxide films on 
copper at room temperatures In fairness to Dr W 
H J Vernon, whose researches m this field are not 
mentioned by Dr Constable, it should be stated that, 
working in n^ laboratories under the auspices of the 
Bntish Non Ferrous Metals Research Association, he 
demonstrated the formation of mvisible oxide films on 
copper, and studied their inhibiting effect on tormsh 

Vernon’s results were oommunioated to the 
Atmospherio Corrosion Research Committee in 1923 
though they were not published until three years later 
(Journal of the ChemuM Society, p 2273 , 1926) In 
visible protective films were obtamed by exposure to 
air at room temperatures, while at higher temperatures 
(from 60® C upwards) certain quantitative relation 
ships were established A cntioal thickness of film 
was recognised, wUhtn the tnvmble range, below which 
protection was no longer afforded , it was concluded 
that this corresponded with the umt lattice of cuprous 
oxide Later (Transactvont of the Faraday Society, 23, 
113 , 1927) It was shown by the same worker that 
under favourable conditions, invisible protective oxide 
films are also produced at room temperatures upon 
lead and iron 

It IS interesting to note that some of Dr Vernon’s 
earlier conclusions are oonfirtned by the spectro 

S hotometrio methods employed by Dr Constable 
toreover, it is satisfactory that there is now general 
agreement as to the part played by the direct oxida 
tion of metals at ordinary temperatures, about which 
only a few >ears ago differences of opinion existed 
H C H Carpenter 

Kwal School of Mines, 

South Kensington, 

S W 7 


Skull Thickness 

With reference to Mr Wilfred Trotter’s paper, 
published in Nature of April 6, the followmg quota 
tions from Herodotus (Isaac Taylor’s translation) 
may be of interest 

A remarkable Fact was pointed out to me by the 
People who hve on the Spot where this Battle took 
PltK;e The bones of the slain bemg heaped apart — 
the Persians lymg ^ themselves as they fell in their 
Ranks, and the Egyptians separately idso , — the 
skulls of the Persians are so wew, that you may, if 
you please, break them m, by throwing a Pebble , 
while those of the E^rptians are so strong, that you 
soaroely produce a Kaotnre by dashmg a stone at 
them ’’ — I observed also a similar appearance on the 
Field at Papremis, where lay those slam by Inaras, 
the Lybian, under Aohaemenes, son of Danus.” 

H M MarUn 

26 Addisoombe Rood, 

Croydon 
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The Volta Temple at Como 

I N the year 1899 the oentenoiy of the ducovery of the four comers, is a pedestal light faced by a 
of the Toltaio pile was celebrated in Como, gnffin The mam floor of the temple is apfuroaohed 
Volta's native city, by a joint International by two wide lateral staircases, and the doorway 
Electrical Exhibition and a National Exhibition has, on either side, recessed statues representing 
of Silk Products On the morning of July 8, Are Faith and Science 

broke out m the Exhibition, and the buildings and Withm, the recesses between the central court 
their contents, including the precious collection of and the outer walls of the building contain glazed 
Volta rehos, were almost entirely destroyed withm cases in which are arranged both the fragment- 
the short space of forty mmutes ary remains of the instruments rescued from the 

Of the instruments constructed and used by fire and the reproductions of the originals The 
Volta m his epoch making experiments, only a few court contains a bust of Volta on a tall column 
damaged fragments were recovered By a fortunate and an ornamental bronze tnpod presented by 
chance, Volta’s documents were not being exhi the University of Pavia, where Volta served for 
bited, as the Royal Institute of Lombardy had several decades as professor and rector 
refused to allow A marble 



futihty of the the gallery are 

attempt, secretly, by one of Como’s citizens, sixteen plaques giving the most significant dates m 
Francesco Somami, with the help of a small band Volta’s life, and four bas reliefs representmg him 
of earnest coadjutors, and in due course was teaching at the University of Pavia, demonstrating 
successfully accomplished No pains were spared his pile to Bonaparte at Pans, reoeivmg the Emperor 
and no document or drawmg b^nng on the sub- Napoleon m Pavia, and prophesying, as he leaves 
jeot was left unstudied, so that the resemblance the church at Lazzate, telepnonio communication 
of the reproductions to the ongmal instruments is The mosaic paving of the circular hall and of the 
as close as it is humanly possible to make it surrounding recesses is ornamented with marble. 
Besides havmg this work done and bearing the onyx, and alabaster, and the framework of the 
cost thereof, Somaim has, also at his own expense, glazed cases m which the exhibits are.arranged is 
erected the sumptuous Volta Temple, m which the of iron or bronze coated with green patina so as to 
whole of the reucs, inoludmg Volta’s records, the resemble ancient bronzes 

national edition of Volta’s works, etc , are now The skeleton of the biuldmg, moludmg the 
housed foundations, is of reinforced concrete, the external 

This temple was designed by Frigeno, and is ornamentation being chiefly of Aunsma stone and 
situated close to the shore of the lake It is of the internal of Musso marble, Vijwh stone, and 
incombustible material throughout, and is in the stucco The structure measures i^ut 20 metres 
neoolassio style, oonsutmg essentially of a circular wide by 26 deep, and the height to the amx of the 
court or hall of ceremomes, surmounted by a cupola is more than 21 metres The bunding was 
hemispherical cupola which admits a soft hght to commenced m November 1926 and was completed 
tile mWunr On the roof of the building, at each by May 1927 
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First among the instruments invented by Volta I 
ooraes the eleotrophorus (1776), which followed as 
a natural eOnsequence of the views expressed m | 
his disserts 
tion “ De n 
attraotiva ignis 
eleotrici ao 
phenomenis 
independent! 
bus,’’ published 
m 1769 In 
the three years 
subseqnent to 
the appearance 
of the ekobro 
phorus, Volta 
studied, both 
theoretically 
and experi 
mentally, the 
influence of the 
form on the 
eleotnosl caps 
city erf a con 
ductor and ela> 
borated the ' 
conception of 
tension or elec< 
trioal potential 
These consider na 2 — inteHoroi 

ations formed 

the starting point of a thorough investigation into 
the action 01 atmospheric electncity, this leadmg 
to the mvention of the condenser, which is also 
numbered among the exhibits While developing his 
ideas concerning electric meteorology and the ongm 
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of atmoephenc electaioily^, Volta devised the vmy 
sensitive straw micro-electrometers and the eleotro> 
static balance, reproductions erf these being among 
the apparatus 
I shown The 

various forms 
of voltaic pile 
1 assembled by 

the mventor 
I from such or- 

j dmary house- 

I hold articles as 

j spoons, and 

I water • vessels 

from bird- 
cages, are also 
included 

The temple 
has been pla^ 
in the charge 
of Prof Felice 
Scolan, in con- 
junction with 
the Royal 
Lombardy In- 
stitute, and has 
been gener- 
ously provided, 
also by So- 
ths Volta Temple mami, With an 

endowment 

fund of 600,000 lire, the income from which is to 
furnish annual prizes of 5000 lire each, to be 
awarded to distmguished students of Como or of 
the canton of Tiomo desirous of prosecuting studies 
m eleotnosl subjects 


Physics in Reiation to Oil Finding ‘ 
By Prof A O Ranxinb 


and location of mmerak buned under the ground mdications, the measurement of which may pro- 
This is a fact of considerable economic importance, vide valuable information regarding sub-suiiace 
having regard to the very great and wasteful structure 

expense of mdisonminste bormg Even the most It is important to emphasise at the outset that 
careful geological survey often fails to fix with there is no question of physios being employed to 
sufficient accuracy the pomts at which dnllmg is the exclusion of geology At the best the problems 
hkely to bo successful Here, properly ap^ed, to bo solved are extremely difficult, and the oioseet 
physios may make its oontnbution to enhance the possible 00 operation between the two sciences is 


probabihty of sudoess 

We are not now concerned with the divinmg rod 
and similar devices — similar, at any rate, in the 
respect that they can only be operated by persona 
specially endowed with certain obscure faculties 


essential This alliance is implied m the term 
‘ geophysics,’ and for the successful developmmt 


respect that they can only be operated by persona quately tram^ both m physics and geology are 
s^ially endowed with certain obscure faculties the ideal personnel Physios alone cannot solve 
Sometimes the devices are dressed up to have the problems of underfund structure, whatever may 
appearance of physical apparatus, and the methods be the efficiency of the method employed, for the 


Sometimes the devices are dressed up to have the problems of underfund structure, whatever may 
appearance of physical apparatus, and the methods be the efficiency of the method employed, for the 
Me called geophysical , but all have this in common unknown factors are far too numerous for a unique 
— that they are not capable of being independently solution to be possible The geologist must tot 
cheeked, and for that reason may safely be ruled mdioate the kmd of undermum stmoture whioh 
out of senous consideration We are dealing with is sought, and all the proroble oonditHHis- under 
, a w ^ ^ region to be surveyed, before the phyiioist oan. 

“ evenlUide whether available pfajS method 
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hM ft veftaouftble ohanoe of being 'applied with suo- 
oflM Often, dwing either to the abrnnce of aurfaoe 
indiofttione of ft geolonoal charftoter, or to such 
indioatioBS being muleading beoauee of ' non 
oonfonnability ’ of eupermoumbent strata, the 
geologist is unable to locate with precision the 
structures he is seeking It u in such circumstanoes 
that physios has been able to join forces and help 
to de£be underground conditions more exactly 
With partioular reference to the occurrence of 
mineiftl oil, geology provides the information that 
it IS usually associated with salt-domes or anti 
olmes, bun^ more or less deeply below the earth’s 
surface A typical salt dome, of which there are 
numerous examples in Texas, is a sort of under 
ground plateau of rook salt, sometimes with a 
relatively thin oovenng of anhydrite, called cap 
rook, the whole being below an overburden of san^ 
and clays The superficial area of the roughly 
circular top of the dome may be several square 
miles, and its depth may vary from a few hundred 
to several thousand feet Oil may be located 
sometimes at the top of the dcune, and sometimes 
at various levels down its flanks The earth’s 
surface above and around the dome is usually very 
fiat, and there is little in the way of reliable 
geological indications to determme their positions 
On the other hand, bmestone anticlines, such as 
occur in south-west Persia, are blunt limestone 
ridges, perhaps several miles in len^h ahd relatively 
narrow, covered, too, with a thin layer of cap rook, 
underlymg a mixture of alluvium, sand stones, 
marls, gypsum, and salt In the upper part of the 
anticline, just below the cap rock, natural ^ may 
be found , farther down the flanks occurs the crude 
oil with much gas m solution, and still farther down 
the flanks salt water Unlike the conditions relat 
mg to salt-domes, however, surface evidence of 
foldmg structure is abundant, the mneral direc 
tion of the strike being unmistakaUe But, un 
fortunately, owing apparently to the plasticity of 
the overburden, uiese geological mdioations leave 
in considerable unoertamty the positions of the 
summits of the anticlines 

Here, then, is the problem of oil fluding from the 
pomt of view of physics It is to locate, within 
regions already roughly delimited by geological 
considerations, the position and extent of salt 
doKM atid limestone antiolmes Thus the search 
IS nW idr the oil itself, but for the structures with 
which is commonly associated It is true that 
some claims have been mode of locating oil as such 
by a method depending on its eleotnoal conduct 
ivity, but this is very doubtful, and on theoretioai 
^unds the method is distuictly unprotnismg To 
find the oil itself is not asked of the geoph^oist , 
if he can locate the salt dome or the anticline with 
enonghpreoision,itwillalwaysbe worth while to drill 
The physicist thus has to consider what proper- 
laes of these structures are likely to provide sunaoe 
indications capable of physical measurement and 
interpretation. Caution is neoessary in th» re 
spect, having r^^ard to the unfortunate tendency 
to geneiraltw geophysioal methods Thaaq have 
been enumeMted in. Pnd Bve’s intetwttag article 
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in Natukb last year* Although various claims 
have been made, there exists no oonvinoing evidenoe 
that mametic and eleotncal surveys have assisted 
matenally m the location of the Btruotures under 
discussion Moreover, the magnetic susoeptibilitias 
and electncal conductivities of salt and limestone 
differ insuflSoiently from those of the surrounding 
materials to give on theoretical grounds any reiu 
expectation of successful application The only 
physical properties which have hitherto without 
doubt provided means of discrimination are the 
differences of density and elasticity as between 
the salt or limestone on one hand, and the super 
mcumbent material on the other 

Remarkable success has been achieved by 
measunng local vanations of gravity which depend 
directly on the differences of density of sub suHaoe 
materials The approximate relative densities of 
salt and clay, for example, are 2 1 and 2 4, and of 
the oap-rook over a salt dome 2 9 Small though 
these differences are, the elegant and amazin^y 
sensitive Ebtvoe torsion balance has been proved 
capable of measunng the corresponding gravita- 
tional effects m the neighbourhood of numerous 
salt domes in Texas and e^wbere, thereby locating 
and definmg the hmJts of such some of them 

deeply buried below the surta^ For a lucid 
account of this beautiful instrument the reader 
may be referred to papers by Capt Shaw and Mr 
Lancaster Jones * 

The mam purpose of this article is to give an 
account of a relatively new and less well known 
successful method of locating structures likely to 
be oil beanng, known as the seismic method Ilus 
method can be wphod even m rough country, 
like that m the Persian oil fields, where gravity 
measurements are too much distorted by surface 
effects to give reliable indications of uncjerground 
conditions It depends not only on the relative 
densities but also on the relative elasticities of the 
rocks encountered, or, what amounts to the same 
thing, the speeds of propagation of longitudinal 
mechanical disturbances in these media In the 
salt dome structures of Texas, these velocities diffw 
considerably, being about 6^ metres per second 
for the salt, and a^ut 2000 metres per second t<a 
the clay and sand overlying the dome For the 
limestone structures of Peism the difference is not 
so marked, the approximate figures being 4700 
metres per second in the limestone and 3700 metres 
per second m the overburden 

One may perhaps digress for a moment to con- 
sider the possibility of using direct reflection from 
a clay salt mteifaoe as a means of determining its 
depth If a device similar to the renu^able 
depth sounding maohme * which has been so sue 
oemul at sea could be used, the great advantage 
would accrue that the measurement of the time 
taken for the sound to go down to the mteiface 
and return by normal reflection would enable the 
local depth to be estimated But the method is not 




FTOosoUag ’ Bj^Prol A S BTe,lilTVM,lbr II 


, WLSS, p 161 and p 204 
ktthod of Depth 8o«idiii|i tot Kavlntloiul Vor- 
i or the mrsotor ot SdeaSl) BsMan^ AiAsKr, 
1024, vol llS,ik.M3 



NATURE 


[BiAT 4, 1929 


suooeesful m practice, not beoanae of the failure of 
the interface to reflect, the reflecting power being 
reaaonably great, but because of the enormous 
dampmg of nbrations of audible frequency m the 
Upper layers of the earth Trials with an Ad- 
miralty echo sounding machine have actually been 
made in Persia, but the sounds from the hammer 
proved much too feeble to be heard through the 
^und on the microphone at any useful distance 
It IS signifloant also of the poor transmitting power 
of the ground that the explosion of several hundred 
pounds of geli^te at half a mile distance was not 
audible throu^ it as a medium, although it could 
be heard, of course, very loudly through the air 

We are thus fac^ with the position that meat 
disturbances of the earth’s surface, oonvenienWy in 
the nature of explosions, are necessaiy effectively 
to penetrate to the depths at which oil bearing 
structures are frequently foupd Also that a 
seismograph, which will record vibrations of low 
maudible frequency, is preferable to the micro 
phone on account of the smaller damping of such 
Vibrations This at once rules out the direct 
determination of depth, previously suggested, for a 
sensitive seismograph obviously cannot be operated 
m the same position as a large o:roloeion which 
excites the imtial disturbance The recordmg 
must be done at a safe ’ distance and the depths 
of the mterface at points other than those immedi 
ately below the explosion become involved, thus 
complicatmg the problem by the change from one 
to two dimensions 

The necessity for using an exploeion mvolves a 
new difficulty on account of the appreciable time 
the consequent disturbance of the earth lasts In 
all oases t^ reflected disturbance reaches the 
seismograph later than that travellmg direct near 
the surface, smce its path is longer Moreover, it 
IB usually small in comparison with the direct 
waves, and the effects of the latter upon the 
seismograph at practicable distances last consider 
ably longer than the difference of tunes of trans 
mission Consequently the reflected effect becomes 
so much obscured by the larger direct effect as to 
be unrecognisable The solution to this difficulty 
hes m the existence in practice of another dis 
turbance associated with the lower (higher velocity) 
medium, but distmot from the reflected disturbance, 
which may, at a sufficient distance from the ex 
plosion, reach the seismograph first Although 
small, its tune of arrival can be readily recognised, 
smce it makes its^record on the seismograph before 
the latter becomes violently disturbed by the direct 
wavee- That is the essence of the success of the 
seismio method of reveabng underground structure 

The phenomenon with which we are dealing is 
the same as that which has recently been reoog- 
nised as operative in natural earthquakes Even 
m near et^quakra, where the curvature of the 
earth plays no important part, the records of 
seismographs show prehminary displacements which 
apparenUy ocmresMnd to ra3rB ’ from the earth- 
quake source which pass from an upper stratum (of 
low jwopagation velocity) at the cntioal angle into 
a lower stratum (of higher ixropagation vmooity), 
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run parallel to the mterface and eventotdly 
again at the ontical angle to reach the seismogra^ 
on the surface This is, of course, an * optiMl 
path ’ of an extreme character according to the 
ordinary laws of refraction, but smce tM imtial 
incidence is at the cntioal angle, total reflection 
would occur according to the same laws, and no 
energy at all would be associated with the path in 
question Dr JeflEreys ‘ has, however, shown that 
if the problem be treated as one of diffraction 
instead of simple refraction, the rather ourioua 
result emerges that a fimte fraction of the mitial 
energy may be exj^ted to reach the seismograph 
(as IS m fact foimd m practice) at a time which is 
the same as that obtained by considering the 
extreme optical path above desonbed This 
apphes to longitudi^l disturbances There are m 
sohds, of course, transverse disturbances as well, 
but these travel more slowly, and need not concern 
us here, smce, as has been already stressed, the 
question is one of first arrivals 
Prof Mintrop was the first to recognise the 
applicability of this phenomenon to the smaller 
scale problem of the relatively shallow formations 
m the earth, using artificial explosions instead of 
natural earthquakes As a result he has mitiated 
a practical system which has been widely and 
successfully ui^ to determine the depths of such 
formations To moke the method clear, we may 
take the simple case of two superposed hcmzontal 
strata (Fig 1) m which the velocities of com- 



pressional waves are Fj and Fj the Utter corre- 
sponding to the lower medium and being (neces 
sanly) greater than F, If an explosion is caused 
at 0 and a recording seismograph is located at A, 
throe distinct disturhanoes reach the seismograph 
One goes direct from O to A (We are i^leoting 
here the small curvatures which may arise from 
gradual variation of velocity with depth ) AnotW 
is reflected at D and arrives at A necessarily Uter 
than the former, its path being longer The re 
maining disturbance arrives at A at a time corre- 
sponding to the equiyplent path OSCA, OB and 
AC each making the cntioal angle d.-sm-^Fi/V, 
with the normal In the part BC the speed is the 
higher velocity F„ and it is evident that if OA is 
great enough the total tune occupied m trans- 
mission may be equal to or even less than that for 
the direct path OA, which is whoUy m the loww 
velocity medium If so, its small effect will be 
recognisable on the seismogram in spite of the 
Urge disturbanoe which follows afterwards 
(To be conHnned ) 
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Centenary of the Zoological Society of London 


T he annual gathering of the Zoological Society 
of London to receive the Ootuioil’i report 
was held on Monday last, Apnl 29, at the meet- 
ing room in the Gardens at Regent’s Park The 
occasion signalised the centenary of establishment 
of the Society by Royal CSiarter m 1829 Following 
this compliance with precedent and duty, a cen- 
tenary celebration, extended and exceptional in 
character, took place m the Great Hall of Uraversity 
College, the Duke of Bedford, the Society’s president, 
occupying the chair In the evening a private com 
plimentary dinner was held elsewhere, at which 
foreign and official guests were present, including 
the Pnnoe of Wales 

The Zoological Society itself, os an organised body 
carrymg diverse and onerous responsibilities, has 
deserved well in endeavour durmg its centenarian 
existence , its gardens, moreover, os a prime and 
essential feature of the original scheme, have long 
constituted a household word inseparable from 
national thought and concern But the story of 
mitiation of effort is somewhat older than the 
century imphed by the charter date, 1829, and is 
comparable, we think, with the early beginnings of 
other soientifio societies which sprang up at the 
threshold of the Victorian era There were m 
fluenoes tending towards corporate association, 
such as British exploratory activity, the arrival of 
natural history specimens, and new views attaching 
to zoological studies Tbe Linnean Society, in 
stituted m 1788, could not, as time went on, fully 
satisfy the requirements of zoology In such 
circumstances, a group of members of that body 
conceived the idea, m 1822, of establishing a 
Zoological Club, the object of which should be 
“ the study of zoology and comparative anatomy 
m all their branches, and more especially as they 
relate to the animals indigenous to Great Britain 
and Ireland ” The meetmgs were held in Soho 
Square, at the former residence of Sir Joseph Banks 
(who had died in 1820) and home of the Linnean 
Society 

The Club accomplished much important work 
before its dissolution in 1829 Engaged in the 
advancement and recogmtion of zoology, the mem 
bers were mutually oogmsant of the outstandmg 
achievements of Sir Stamford Raffles, the dis 
tinguiahed British colonial governor in Eastern 
lands, and of the umque and extensive zoological 
collections he had brought together On returning 
permanently to England in 1824, Sir Stamford 
suggested to Sir Humphry Davy, the president of 
the Royal Society, a plan for the formation of a 
zoolo^cal society which should combme with the 
pursuit of science the introduction and domestioa 
tion of such quadrupeds, birds, and fishes as might 
be most likely to prove useful for agricultural and 
domestic purposes 

Early in 18^ a circular announcement was made 
of a proposal to establish a society the object of 
which would be to attempt the introduction of new 
races of quadrapods, buds, or fishes, applicabla to 
purposes of utiHty, either “in our yards, 
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gardens, woods, waters, lakes, or nvers and to 
connect with this object a general zoological 
collection of prepm^ specimens ’’ The name of 
Sir Stamford Raffles occurs in this circular, as well 
as, it 18 interesting to note, that of the Duke of 
Bedford Writing round about this date to his 
oousm. Sir Stamford says “ 1 am much interested 
at present in establishmg n grand zoological 
collection in the metropolis Sir Humphry 
Davy and myself are the projectors, and while he 
looks more to the practical and immediate utihty 
to the country gentlemen, my attention is more 
directed to the scientific department , it is 
further expected we may go far beyond the Jardm 
des Plantes at Paris ’’ Here, adverting again to 
the members of the Zoological Club it was after- 
wards (1829) put on record that it was m the 
impulse originally given by their exertions to 
the propagation of science more partioularly by 
laying the foundation of the Zoological Society, 
that their agency could be traced m pnnciples and 
objects 

The scheme outlined bnefly above, wide in its 
interests, and to be regulated by laws drawn up 
with the concurrence of the members, met with a 
cordial reception, and by this time (1826) Sir 
Stamford Raffles was an active, and m all probabibty 
dominant, personality m the difficult procedure of 
inauguration Wisely, the decision was taken to 
draft a report on the present state and progress of 
natural history, especially zoology, with an account 
of the institutions which supplied encouragement 
on the Continent, and showing the necessity of 
some similar establishment m Great Bntam Next, 
application was made to the Commissioners of 
Woods and Forests for a grant of land from the 
CrowTi Looking back, we may perhaps picture 
some jjerturbatioii of the official mind respecting 
so novel a proposition However, all went well, 
and finally space was allotted in the great demesne 
of Regent’s Park 

The first general meeting of the Sooietj wew held 
on Apnl 29, 1826, when Hir Stamford Raffles was 
unanimously elected president He read an intro- 
ductory address roviewmg the position of zoological 
studies , detailing also the objects and plans of the 
embryo institution Soon after, there occurred, on 
July 6, the death from apoplexy, at the early age 
of forty five, of this notable president and man of 
affairs Sir Humphry Davy, ui offenng tnbute, 
said of him that ‘ having lost one splendid oolieotion 
by fire he instantly commenced the formation of 
another , and having brought this to Europe, he 
mode it not pnvate, but public property, and placed 
it entirely at the disposal of a new association for 
the promotion of zoolo^, of which he had been 
chosen president by acclamation ’’ The following 
year the Marquess of Lansdowne was elected to the 
presidential chair, retirmg m 1831 The fellowship 
roll comprised then 2000 names In 1829 the 
crownung of effort came m the grant of a charter 
by King Geirfge IV 

Throngfa liQiitatiqns of space we must leave a/t 



688 


NATURE 


[May 4, 1929 


this point reference to the aotmtiee of the im 
mediately succeeding years as regards both the 
Gardens and the Society Some idea, however, of 
the achievements which had marked the close of 
the nineteenth century can be formed by a perusal 
of Mr H Sherren’s interesting volume on the 
Zoological Society 

The establishment enjoyed special advantages 
during the seoretaryship of Dr P L Sclater, 
covering forty three years Since then the zealous 


and enterprising work of Dr P Chalmers hfitohell 
has brougnt the Society to its present distinctive 
and ^gh position among the zoological societies of 
the world As regards staff, it is sigmfioant that 
two women now hold office, respectively, as curator 
of reptiles and curator of insects R^ntly, the 
Society has acquired Whipsnade Park, on the 
borders of the Chiltems, a derehct estate, destmed 
for conversion mto a zoological park, open to 
visitors 


News and Views 


British chenucal Tnanufacture smce 1#13 has not 
only made rapid strides which have brought it into 
a position of commercial eminence and have kept it 
abreast of world wide development, but it has also, 
at least 80 far as its leaders are concerned, taken core 
to consolidate the ground gained and to prepare for 
further progress by the establishment and endowment 
of research work At a public meeting arranged by 
the British Hcience Guild at tlie Mansion House on 
April 24, an account of which appears elsewhere m 
this issue, Lord Melchett, Sir Fr^eriok Keeble, Mr 
A B Shearer, and Mr F H Carr showed something 
of the immensity of the contribution which chemical 
manufewituro is makmg, especially in Great Britain, to 
the welfare auid prosperity of the people The atton 
tion of the recipients is of course distracted at the 
moment by disouaaiona and political promises of 
employment, industrial prosperity, peace, and social 
service Perhaps it was fortuitous, but more probably 
mevitable, that the very same phrases were used, 
not of ideals, but of solid accomplishments, by the 
speakers The artificial silk industry has already, 
directly or indirectly, given employment to hundreds 
of thousands of w orkers , creating its own demand, 
it has often brought a touch of colour and beauty 
where there was little that was not drab and formliiss, 
and It has probably not been without influence where 
of late years a notable increase m self respect and 
self confidence has been apparent The nitrogen 
industry, in time of war a sharp sword for which 
the British Empire reached too late, has since been 
beaten mto a ploughshare, which is already firmly 
harnessed to man’s ever increasmg material needs, 
so that the fear of mtrogen hunger has been completely 
dissolved The drug mdustry has already been en 
abled m a multitude of homes to give health where 
but the spark of Ufo remamed, to free the mind from 
the assaults of the body, and to raise barriers between 
whole oommumties anil the menace of disease 

Alt this has been made posable by basing corn* 
mercial acumen and techmeal skill on a firm founds 
tion of fundamental research The chemical mdustry 
IS a structure which must be dowgned elastically, m 
order that it may rest securely and continue to grow 
on a base which is not only continually extending, 
but also may at times be found deceptive in its 
agpearanoo, as researchers probe more and more 
oeeply into the origin and meaning of things It is 
to the credit of British industry and to that of the 
State that provision has been made for such mvesti* 
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gations to be carried on both in the industrial and in 
more purely academic laboratones Scientific research 
of many kinds is even more than a base , it is a frame 
whereby existing industries are kept vinle and pro 
gressive, and around which may be bmlt a new 
mdustry We cannot enter into a discussion regard 
mg the precise relation of our chemical mdustnes to 
the various articles of political faith, but we can at 
least point out three ways in which individual or 
political action can help to maintain our industry and 
pave the way for further successful advances We 
hope that our fellow citizens will never permit them 
selves to forget the vital position which modern 
ohenuoal manufacture occupies, not only in determin 
mg the prosperity of nations, but also m alleviating 
human suffering and m increasing the comforts of 
life Further, we hope that they will use their 
influence, in whatever wav seems to them proper and 
effective, to secure that those mdustnes shall be 
nurtured m their infancy, fed with men and women 
of sound training, and encouraged in their growth 
FinaUy, although we should not oontemplate with 
oquaninuty an entire Cabinet of chemists, we hope 
that the expenenoe and advice of our pioneers in 
science and the scientific foundation of industry may 
be given yet greater weight m the counsels of the 
nation 

A nABGK and representative assembly attended the 
centenary celebration of the Zoological Society, held 
on Monday last m the Great Hall of Umversity 
College, London The Duke of Bedford, president of 
the Society, occupied the choir, supported by members 
of Council and those who were designated to convey 
congratulations on behalf of Bntish and foreign 
countries In his mtroduotory remarks the president 
extended grateful thanks to the delegatee who had 
oome from many parts of the world to offer good 
wishes m person, and express their appreciation of the 
Society’s long continuity of effort Dr P Chalmers 
Mitchell, secretary, gave an epitome of the scientific 
work which hod engaged the attention of the Society 
He emphasised that the institution ivas founded by 
scientific men, and that their aim was not to be merely 
exhibitors of ammals and entertainers of the public 
’The Society has an obligation to advance zoologioid 
studies and is fully mindful of it In parasitology 
much has been done of pracUoal importance to men 
and animals An interesting summary was given by 
Dr Mitchell of the work of the proseotor’s department. 
Through the pubboations of the Society a great body 
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of ongjnftl reaearch is oarried on and encouraged , 
and he recalled that one of the obligations ta the 
maintenanoe of a standard hbrary In phymology. 
the relations of animals to their environment, or 
response to different physiological conditions, is re 
ceiving attention m the hght of modem studies in 
that field 

Sia Chablbs Shkbrington offered folititations on 
behalf of the Royal Society , M Charles Oravier, for 
the Pans Academy of Sciences, Zoological Society of 
France, and the Pans Museum of Natural History , 
Herr H H Dieckhoft (representing the German 
Ambassador), speaking in exoeUently phrased English, 
claimed that Germany has always been happy to 
assist m the Society’s pioneer work, which has brought 
rich oomjiensations to knowledge Dr Casey Wood, 
speaking for the Smithsonian Institution, Washington, 
referred to a message just to hand from its secretary. 
Dr C G Abbott, who, he thought, represented the 
natural history institutions of his country The 
message ran “ It is my desu^ to extend to you the 
greetmgs and best wishes of our organisation overseas 
The Smithsonian Institution has had close and pleasant 
affiliation with the Zoological Society of London It 
IS my sincere wish that your Society may grow and 
prosper equally in the coming hundred years as it has 
in the century that has elapsed ” Dr Jordan. Royal 
Academy of Sciences, Amsterdam, expressed “ ileep 
and proud respect ” Prof Cossar Ewart and Prof 
A F Dixon, representing respectively Scottish and 
Irish institutions, offered oongratulatioiis The pro 
oeedings, which were worthy of the great Society, 
closed with a vote of thanks to the Duke of Bedford, 
proposed by Sir John Bland Sutton 

An instructive discussion took place in the House of 
Lords on April 26 on the proposed large power station 
m Battersea The principal objection to this station 
IS the probable largo emission of sulphurous fumes 
from the proposed chimneys, which will be 266 feet 
high It appears that approximately one third of 
the sUtion will replace three existing generating 
stations, and to this extent only has authorisation 
to proceed been given at present The displaced 
stations are antiquated, and it has been coloulated 
that the completion of this part of the scheme will 
reduce the present output of sulphurous acid by about 
30 per cent We understand that the matter is being 
carefully considered by the Ministry of Health Unless 
the Min istry, the Government Chemist and the Depart 
meat of Scientific and Industrial Research, say that no 
danger accrues from this cause, the full scheme is not 
to be completed Special methods are being tried 
for oleamng coal so as to reduce its sulphur content 
Washing the chimney gases with forced sprays of 
water is also being tned For large scale research, one 
of the large London power stations might be employed 
Lord Bu-kenhead pointed out that httle had been done 
m the past to develop the cheap supply of eleotno 
power, on which our future oommeroial prosperity 
largely depends He said that the arguments brought 
forward by the opponents of the soheme should have 
been brought forward two years ago, and that “the 
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erection of the new power station would, from the oom- 
merotal point of view, be a great boon to the residents 
in Battersea In our opinion, mtensive scientific study 
should be devoted to the elimmation of sulphurous 
acid from the chimney gases, and electrical engineers 
would do well to enlist the aid of chemical experts 

SiE Habold Hartlkv . who delivered the Theodore 
William Richards memorial lecture before the Chemical 
Society on April 26, gave an intiniato and inspiring 
account of the social and scientific life of that great 
Harvard chemist, former president of the American 
Chemical Society, Davy and Faraday medallist, and 
Nobel prizeman, who died on Ajiril 2, 1928 He said 
that in Richards chemistry has lost a great expen 
menter the founder of a famous school of research, 
and one whose methods and example have exerted a 
profound influence on chemical investigations m every 
country His earliest investigation, suggested by 
Prof Josinh Parsons Cooke of Harvard, under whom 
he commenced his research career at eighteen years 
of age, consisted of a le determination of the atomic 
ratio hy'drogen oxygen, and involved the weighing 
of globes of hydrogen, the passage of the gas over 
cupric oxide, and the weiglung of the resulting w ater 
The excellence of the work was recognised by the 
award of a fellowship which enabletl Richards to 
spend a semester at Gottingen, and to visit most of 
the important laboratories of Germany, Switzerland, 
Franco, and England He always ailvocated this plan 
of spending half a year abroad in intensive work m 
one institution, followed by half a year of peripatetic 
study, as generally offering the greatest ad\ antago m 
the time available In 1901 he received an unusual 
compliment in the form of a call to a choir at Gottin- 
gen, but his services were retained at Harvard, where 
he remained for the rest of his life The investigation of 
atomic weights occupied the greater part of Richards’s 
life, their fundamental nature appealing especially to 
his intense desire to know something more definite 
about the material and energetic structure of the 
umverso , his first choice was topper, the study of 
which occupied several years, and was earned out 
with his typical thoroughness 

Richaiu>s was responsible for devising the iiephelo- 
metor as a means of overcoming certain difficulties m 
atonnic weight work which aiise from the slight 
solubihty of the silver halides A second visit to 
Germany in 1896 gave him a new outlook, and he 
returned an enthusiastic, if ciitical, disciple of vim’t 
Hoff and Ostwald All of Richards s early work had 
been performed under most trymg conditions in 
Boylston Hall, but m 1912 the VVoloott Gibbs 
momonal laboratory, which mequipment convenience, 
freedom from fumes and dirt and from rapid tempera 
ture changes probably excels any other research 
laboratory in the world, was erected A constant 
stream of researches on atomic weights came from 
Hewvard, but the solution of the problem of their 
relationships seemed no nearer Richards expressed 
his conviction that the penodic system represents 
only in a very prude fashion relationships which are 
tughi} complex and subtle The answer to the riddle 
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■was, however, provided m 1912 by Ruaiel], Fsjatui, 
and Soddy m their oonoeption, independently, of 
ieotopy Bioharde’s intereste were not oonfin^ to 
•toinie weights, and his aotivities included mveatiga 
tions on electro chemistry, thermo chemistry, and lonio 
equilibria Four papers, entitled “ The Signifloanoe 
of Changing Atomic Volume pubhshed m 1901-4, 
outlmed the fields of physical chemistry with which 
he was most closely to be associated for the next 
twenty five j ears Many compresaibihties up to fiOO 
atna were measured from 1904 onwards, and fresh 
possibilities were opened in 1922 by Bndgman a 
researches on compressibility up to 12,000 atm 
dunng the last year of Richards’s life much of his 
time was devoted to the analysis of Bndgman s 
results and his own earlier work, and the relative 
magmtudes of the internal pressures are found to 
correspond satisfactonly with the physical properties 
of the elements examined A long senes of lesearohes 
in thermo chemistry onginated in his interest in the 
energt changes and changes in heat capacity accom 
pauying chemical action, and their relation to his 
theory of compressible atoms He was in fact, the 
pioneei of modem precision oalonmetry, and his 
electro chemical work is a most % aluable oontnbution 
to our knowledge of amalgams His work, indeed 
constitutes a coherent attack on the constants of 
Nature 

The Annual Report for 1927-28 of the Agricultural 
Research Council of the Ministry of Agnculture con 
aists of short summariee of the work in progress at 
the research stations and institutions in Great Britain 
in receipt of grants It is a lengthy document, full 
of mterest both scientific and practical A perusal 
of this document would cause no little surprise to those 
who are loud in their complaints that the Oovornment 
does little or nothing to benefit the agricultural 
industry, and would be enlightening to others who 
do not realise the extent to which resoaioh into the 
sciences associated with agriculture is assisted by 
government fluids Scientific research however, is 
not always popular even among those who will 
ultimately benefit from it and unless it can be proved 
that the results of such work are of immediate service 
to the farmer he at any rate, is apt to be sceptical 
of its value ( rititism of this kind, however is apt 
to neglect two important aspects of the problem 
which beiome of increasing importance in a country 
like tlreat Britain Under the various conditions of 
soil and climate, transport and markets, the agn 
cultural industry is not really one, but consists of a 
large numbei of concerns differing largely m their 
needs, and in the character of the problems that beset 
them, so that results of research of vital importance 
to one section of farmers may bo of bttio or no interest 
to others As time goes on and an ever greater call 
18 made upon the products of the soil, and farming 
departs more and more from traditional and accepted 
methods, which were in the main designed to limit 
nsk, and ensure economic stabihty, so will the industry 
depend to an increasing extent upon the results of 
scientific research It is m these two directions that 
the contents of this volume are of special interest. 
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dealing as it does with ahnoat all aspects of plants 
and animals m relation to the soil and to the means 
of their production 

It 18 perhaps invidious to single out the work of 
any single institution from this interesting account, 
but the Rothamsted work on the mooulation of 
lucerne, and that at East Malhng on the manunng of 
apple trees, will appeal with great force to those 
interested in either of those problems In view of the 
eoonoraio pressure m the farmmg mdustry euid the 
reversion of arable land to grass, and the attempts 
that sue bemg made m the direction of mtensive 
grasslmid production, the work at Cambndge, 
Aberystwyth, and Aberdeen will make a wide appeal 
It IS now beguming to be realised that the problems 
connected with the management of a mixed herbage 
such as natural and artificial grassland are more 
dififieult of solution than those of a single crop The 
work of these centres has made it clear that, given 
suitable soil and climate, it is possible to produce m 
grass all types of food for live stock, from that which 
18 little better than straw to that which is more 
similar m character and composition to linseed cake 
It 18 surely a tnumph for soientiflo work that this 
should have been possible, and should be a sufficient 
answer to those, ever decreasing in numbers who 
doubt the value of expenditure on research 

A coMMiTTEB has recently been formed, with Lord 
Cottesloe as chairman with the object of placing a 
memonai in the Tower of London to the memory of 
the Rev Alexander John Forsyth, the inventor of 
the percussion lock ami priinei for fireanns Forsyth 
was bom in 1769 at Belhelvie, Aberdeenshire, and 
died there on June 11, 1843 A graduate of Kings 
College, Aberdeen, he succeeded his father as numster 
at Belhelvie He was interested in the scientific dis 
coienos of his time, and was a chemist and a practical 
mechanic following up experiments made many 
years before in France, he succeeded in constructing 
a percussion lock which, with the use of detonating 
compounds, eventually superseded the old flint lock 
that had been m use for two hundred years Forsyth’s 
invention was made in 1803, and m 1806 ho earned 
out expenments in the Tower of London It was nOt 
until 1834, however, that the peroussion look was 
adopted for the Bntish army Interest in his work 
has been renewed by the presentation to the Tower 
Armouries of examples of early English firearms by 
Prof Reid, of Aberdeen, one of the few surviving 
relatives of Forsyth The movement has the support 
of the Qunmakers Company and the Qunmakers 
Association, and particulars of tho proposal for a 
memonai can be obtained from the Curator of the 
Armounes, Tower of London 

On April 24 Mr Dendy Marshall read a paper to 
the Newcomen Society on The Romhill Locomotive 
Tnals of 1829 " These famous tnala actually took 
place m October 1829, the four oompeting engines 
being the ‘ Rocket,’ ‘ Novelty,’ ‘ Sans Pared,’ and 
* Perseverance ' At that time the Liverpool and 
Manchester Railway was ness'ing completion, but 
though some fifty locomotives had been oonstruotsd 



May 4, 19291 


NATURE 


in England and many of these were m dwly use at 
various ahd on the Stockton and Darlington 

line, the directors of the Liverpool line were still in 
doubt as to whether to use sUtionary engines with 
rope haulage or locomotives It was on the advice of 
the wdl known engineers Rewtrick and James Walker 
that a pnte of £600 was offered for a locomotive which 
sliould be “ a decided improvement on those now m 
use. as respects the consumption of smoke, inomasod 
spe^. adequate power and moderate weight” Of 
the four engines entered, only the ‘ Rocket ’ fulfilled 
all the conditions and went through the trials satis 
factronly, a performance which did much to estabhsh 
the looomoUve in an unrivalled position as the motive 
power of the future The design was due to the 
collaboration of George and Robert Stephenson and 
Henry Booth, and the engine was the first locomotive 
containmg the present features of a roomy fire box 
combined with a tubular boiler The ‘ Rocket was 
employed on the Liverpool and Manchester Railway 
until 1836, when it was sold for £300 It then worked 
on the Midgeholm Colliery until 1844, and in 1862 
vaa secured by Bennet Woodcroft for the Patent 
Office Museum, from which it passed to the Science 
Museum, where it is one of the most attractive of 
many histone relics of the past Simultaneously with 
the meetmg of the Newcomen Society in Caxton Hall, 
the Amencan members of the Society held a meeting 
in Now York, at which Mr Dandy Marshall’s paper 
was also road An abndgment of the paper appeared 
in the Engineer for April 26 

The atmosphere of incredulity surroundmg the sub 
jeot of the ‘ sea serpent ’ tends to obscure the fact that 
several varieties of true sea snake are frequently met 
with in the Indian Ocean and other tropical waters 
Little, however, is known of their habits, a deficiency 
which adds interest to a recent report from the steam 
trawler Humphrey, Capt John MacDonald On Dec 
22, 1928, while steaming eastward from Torres Strait, 
a commotion was observed m the water about four 
miles from Double Island, and on closing it a large 
fish was seen to be struggling in the coils of a sea 
snake, which was engaged in rapidly striking the fish’s 
head with its own On the ship’s approach, the snake 
sank slowly with its prey, which it had apparently 
succeeded in stunmng The snake is described as 
bemg stnped with bright yellow and dull brown, m 
rmgs, a ooJoration which pomts to its having been a 
Platurua faactcUus Later in the same day, several 
similar snakes were seen, ranging from three to nine 
feet in length Accordmg to the Humphrey, they are 
not uncommon m these waters, and craft at anchor 
are accustomed to plug their hawse pipes in order to 
prevent the snakes, whose bite is reputed to be 
poisonous, from coming on board by climbmg the 
anchor cables 

At a meetmg of the Linnean Society of London on 
Apnl 18, Sur Sidney Harmer read extracts from 
correspondence relating to the habits and probable 
end of “Pelorus Jack,” probably a specimen of 
Risao’s dolphin, which for many years accompanied 
ships through Pelorus Sound, at the northern extremity 
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of South Islemd, New Zealand ” Pelorus Jack ” was 
shot at several times, but after 1904 was protected 
by successive Orders in Council of the Qovemment 
of Now Zesiland The animal used to escort stesuners 
appeanng in the Sound for about 5 miles, leaping and 
gambolling under then* bows It is thought that it 
was killed about Apnl 1912, possibly by a twin- 
screw steamer which took the place of a single screw 
vessel formerly plymg on a route passing through 
Pelonis Sound In the discussion which followed. 
Dr G P Bidder referred to an expenenoe of his own 
off Plymouth m a J ton cutter Five or six porpoises 
played close alongside, one within reach from the 
steersman’s seat, but none touched the boat Mr 
H N Ridley stated that off the Dmdings, on the 
coast of the Malayan Peninsula, his launch had been 
repeatedly escorted by dolphins, which rubbed against 
the boat and played so close to it that they could 
be slapped 'The general opimon was that dolphins 
do not rub against vessels to clear themselves of 
barnacles, as has often boon suggested Dr Bidder 
stated that the size and character of the dolphin’s 
brain are such that it is capable of delighting m 
exhibiting skill and may be attracted to a ship b> 
its noises The classical stories of the friendliness of 
dolphins towards mankind may not be quite so 
incredible aa we have suppKJsed 

This year the State of Western Austialia celebrates 
its centenary An article in the Nineteenth Century for 
April by Mr J W Kirwan recounts some of the re 
markable developments in that part of A ustraha durmg 
the last hundred years Although known to the 
Portuguese and Dutch at least fi-om the seventeenth 
century, no notice was taken of Western Australia 
until early in the nineteenth centiirj It was only 
m May 1829 that formal possession was taken by 
Great Bntaiii of the west coast of Now Holland and 
a settlement was foundeil on Swan River At the 
end of that year tho new colony containeii only 860 
settlers The struggle that faced them was severe 
Knowledge of oondltions had to be learnt slowly, and 
tho aborigines were none too friendly After five or 
SIX years the colony had made little progress Then 
the introduction of penal labour improved matters, 
and most of the new settlers turned into good colomsts 
But it was the gold rush in the eighties and nineties 
of last century that set the colony on its foot and 
raised it from poverty and stagnation to prosperity 
and progress The gold rush brought men of ability 
and enterprise aa well as others of little value Public 
works were undertaken, the agricultural wealth of 
tho State was reaUsed, and steady and contmuous 
development begun. The population is now above 
400,000 and there is ample space for many more 
On April 24 a Fairej monoplane, piloted by 
Squadron Leader A G Jones Wilhams and Fhght 
Lieutenant N H Jenkins, left Cranwell Aerodrome, 
Linoolnshire, with tho intention of making a non stop 
flight to Bangalore, India Accordmg to the Karachi 
corre8i»ndent of the Times, thej passed over that 
city otNiJie afternoon of J^iril 26, and shortly after 
waitls returned and descended owing to lack of 
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petrol They had flown a distance of approximately 
4130 miles in 60 hours 48 minutes , Karachi was 
reached in a little more than 48 hours The mono 
plane was specially designed for the journey, and was 
fitted with a Napier Lion engine giving 630 h p at 
full throttle Its weight when fully loaded was about 

16.000 lb , and it is estimated that a further 1000 lb 
of fuel could have been earned had a suitable runway 
been avadable for the start The avereige speed for 
the first 2000 miles was 96 miles an hour, but along 
the Persian Gulf the average dropped to 70 irules an 
hour, the airmen travelling at a height of about 

10.000 foot, being unaware of a favourable wind up 
to about 6000 feet 

Rbobnt additions to the Department of Entomology 
of the British Museum (Natural History) mclude a 
further batch of insects presented by Mr B £ Turner, 
which, with the consignment announced last autumn, 
makes a total of 13,946 insects of vanoua orders 
floUeoted by him m South and South west Africa 
during 1028 Upwards of 0000 of these specimens are 
Hymenoptera, upon which Mr Turner is a well 
known authority, while some 4000 are Coleoptera 
(beetles) But all orders of insects are represented in 
this donation, which, when fully worked out, will form 
a most valuable contribution to the knowledge of the 
insect fauna of the southern extremity of the African 
continent, especially since many of the specimens were 
obtained in localities where little if any collecting has 
hitherto been done Prof V M Goldschimdt, of Oslo, 
has presented to the Mineral Department of the 
Museum both rough and faceted specimens of olivine 
of gem quality recently discovered in western Norwav 
Mr G Tandy, of the Department of Botany, who has 
recently spent five months with the Great Barrier 
Reef Expedition, has brought back a large number of 
specimens illustrating the marine flora of the Reef 
and adjacent areas, which are being culded to the 
botamcal collections 

It is announced that the first Congress of the 
Intematumal Society for Microbiology, which was 
fixed to take place in Pans in October 1920, hew been 
deflmtely postponed to J une 25, 1 930 The programme, 
which has already been pnblisheil in various scientific 
journals, will stand 

After fifty years in the service of the Royal In 
stitution, Mr Henry Young is about to retire from 
his post as assistant secretary and keeper of the 
hbrary He was engaged as an assistant in the hbrary 
in 1879, when Tyndall was the resident professor, 
and was promoted ten years later to the position 
which ho now occupies He has been a devoted 
servant to the Institution and a fonuliar fneud to a 
large number of the members The Royal Institution 
IS fuU, as IS well known, of mtoresting and honourable 
traditions, and Mr Young has been and still is one of 
the chief agents of their preservation In his place 
Mr Thomas Martm, at present secretary to the In 
stitute of Physios, has been ^pointed as general 
secretary , Mr Ralph Cory, assistant in the library, 
becomes llbrswian. 
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Afpuoations are invited fot: the following appoint- 
ments, on or before the dates mentioned i — A first 
assistant in the Climoal Laboratory of the Manchester 
Royal Infirmary — ^The General Superintendent and 
Secretary, Royal Infirmary, Manchester (May 8) 
A pubho analyst for the City of Salford — The Medical 
Officer of Health, 143 Regent Road, Salford (May 11). 
A ballistic research officer under the Ordnance Com- 
mittee — The Secretary, Ordnance Committee, Royal 
Arsenal, Woolwich, SB 18 (May 11) A lecturer 
m pharmacy at the Belfast Mumcipal College of 
Technology — The Pnncipal, Municipal College of 
Technology, Belfast (May 14) An assistant morbid 
anatomist and curator of the museum of the Royal 
Free Hospital and London School of Mediome for 
Women — ^The Secretary, Royal Free Hospital, Gray’s 
Inn Road, W C 1 , or The Warden and Secreta^, 
London (R F H ) School of Medicme for Women, 
Hunter Street, W C 1 (May 16) A lecturer in 
biology at the Portsmouth Mimioipal College — ^The 
Secretary, Offices for Higher Education, Mumcipal 
College, Portsmouth (May 26) A teohmoal officer 
and a jumor technical officer at the Royal Aircraft 
Establishment, for work relating to the development 
of instruments and allied equipment for aircraft use — 
The Chief Supenntendent, Royal Aircraft Establish 
ment, South Farnborough, Hants (May 26) An 
assistant lecturer in physics in the Umversity of Man- 
chester — The Registrar, The University, Manchester 
(May 26) An assistant lecturer in zoology in the 
Umversity of Bristol — Tlie Seoretary, The Umversity, 
Bristol (June 1) An assistant lecturer in economics 
at the Umversity College of North Wales, Bangor — 
The Registrar, University College of North Wales, 
Bangor (June 8) An assistant m natural history at 
Umversity College, Galway — The Secretary, Umver 
Bity College, Galway (June 8) An assistant m the 
Mechamoal Engineering Section of the Engineenng 
Department of the Halifax Mumcipal Teohmeal 
College — The Prmoipal, Mumcipal Techmeal College, 
Hahfax A master for building subjects in the 
Southall Jumor Tethmoal School — The Principal, 
Jumor Technical School, Southall, Middlesex A 
resident lecturer m science, biology and botany, 
elementary chemistry and physics, at St Gabnel’s 
Traimng College for Women — The Principal, 8t 
Gabriel’s Traimng CkiUege for Women, Cfimberwell 
A lecturer on physios and chemistry at the Mana 
Grey Trammg College — The Principal, Mana Grey 
Traimag College, Salusbury Road, N W 6 A tech 
meal assistant in the Department of Entomology of 
the Museum of Zoology, Cambridge — C Forster 
Cooper, Supermtendent, The Museum of Zoology, 
Cambridge An experienced shorthand typist aeore 
Ury for library work, mdexing and correspondence, at 
the Research Station, East Mailing — llie Imperial 
Bureau of Fruit Production, Research Station, East 
Mailing, Kent 

Erratum — In the article on “ High Voltage 
Altemntors for the Gnd” m Nature of April 13, 
p 688, “ 26 kilowatts ” on line 33, and “ 10 kilowatts ” 
on line 34, of the second column, should read “ 26,000 
kilowatts” «uid " 10,000 kilowatts” respectively 
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A Rkmarkabi,® Object from bknfath the Red 
Cbag — In Man for April, Mr J Reid Moir descnbos 
a remarkable object obtained front beneath the Red 
CrM at a pit on the north bank of the River Oippmg 
at Bramford, near Ipswich It was obtained from the 
detritus bed lying below loamy sand, winch in turn 
was below glacial gravel The becl lies at about 
100 O D iiiKin the surface of the London Clay It 
18 made up of tjrpjcal sub crag detrital material ami 
does not exfubit any signs of glacial diatuibance 
Tho object was diacoverod in 1926, but beyond being 
labelleil was not specially noted until attention was 
directed to its remarkable characti r by the Abb6 
Breuil, who, on examining it, pionounc^ it shaiied 
by the hand of man In sliaiie it is like an elongated 
egg with one end slightly blunter than tho other 
At each end is a small depression or punctuation, and 
similar marks are visible on other parts -in places 
foul or five being grouped together as a ihomboid or 
us straight lines It is possible that these Inay bo duo 
to decomjxisition of crystalline grains Tlie whole 
surface has been scraped with a flint, so that it is 
covered with a senes of facets running fairly regularly 
from end to end From each one is made up a 
number of lonmtudinal stnations of unequal deuth , 
a numbei of fine concentric incisions are visible at 
one of the polos Ihe specimen is of a greyisli brown 
colour, weighs approximately i ounce, and measures 
at Its greatest length lA in , and at its greatest 
depth U m Tho exact nature of its material is in 
doubt The Abb6 Breuil compares it with tho steatite 
sling stones of New Caledonia 

Tuncut Emblems — In tho Museum Journal 
(Philadelphia) for December lost, Mr Loius Hhotridgo 
deseiibes n number of ancient clan emblems of the 
Tlingit of Alaska these formed part of a collection of 
ancient objects representative of the traditional art 
of this jieoplo whuh he was able to collect solely m 
virtue of the fact that he himself was a Tlingit of noble 
birth These objects, it is stated, had not seen the 
light since the intioduction of tho white man’s religion 
and law The emblems are in the form of ceremonial 
head dresses, each of a once generally recognised grade 
in rank and importance The Tlingit were ilivided 
into two nations, each of which was subdivided mto 
clans Each clan had its ceremonial head dress, but 
its possession was often the subject of dispute and the 
cause of internecine war On tho side of tho llhigh 
naedi nation, first in iraiiortance was the raven hat, 
which signifled culture next in order the whale hat, 
an emblem of greatness and tho cult object of the 
greatest clan The frog hat signified persistence and 
was the emblem of the Kiks adi clan On the side of 
the Shungookaedi nation were the eagle, the grizzly 
bear, the emblem of power, and the wolf, sigmfymg 
courage The nats are for the most part woven of 
roots of the spruce, with highly conventionalised repre 
sentations of the head or other part of the animal 
simulated carved in wood and ornamented with locks 
of human hair On moat there was a ‘ top stock ’ of 
spruce roots, woven to resemble a number of inter 
locking cyhndncal boxes superimposed which could 
be made to expand or contract Tne number of these 
boxes or divisions represents the number of ceremonies 
in which each hat was used 

Lessons from the Human Foot — In the third 
lecture in memory of Hugh Owen Thomas, delivered 
before the Medical Institution at Liverpool on May 11, 
1928, Sir Arthur Keith discussed some of the problems 
of the human foot (Jour Bone and Jotnt Surgery, 

No 3106, VoL 123] 


January 1920) Helooked upon the sequence of jxistural 
functions as a more promising lino of investigation 
than anatomical details, and took it as proved that 
the human foot hatl been ovoivoil from a prehensile 
foot the nearest repi-esentative of the primitive form 
being that of the chimpanzee The thief changes 
which transformed the prehensile mto plantigrade 
were due to growth — a recession of gniwth of tho 
external or jilanar limb of tho jirehonsilo foot with a 
progressive growth m the hallucial limb Ihree 
stages of this giowth development can bo followed 
the pronograde piehensile foot, the small orthograde 
foot (hylobafian), tho massive orthogrado foot 
(troglodytian) leading to tho human plantigiode 
The muss of the body has boon tho most imjiortant 
factor m bringing about tho later changes, and it is 
iiifcrroil that it was tho weight of tho body which 
compelled man's anthropoid ancestors to assume 
terrestrial habits of life, and that man is the des 
Cendant not of a pigmy anthiopoid but of one of 
massive body 

Rubal Population of New York State — In a 
study of tho movements of jxifiiilation m New York 
State from 1865 to 1925 (Cornell Univoi-sity Agn 
cultural Experiment Station Memoir 116) Mr B L 
Melvin brings to light a number of mtorosting facts 
especially with regard to recent yeaw Whilo the 
population of New York State increasetl 7 5 per 
cent from 1920 to 1926, the total city population, 
including Now York City, grew less than ilid other 
classes, and the larger cities gamed less than tho 
smaller ones Suburbanisation was the most marked 
phenomenon in the shiftmg of iiopulatioii in that 
(leriod As a result, ruial population increased, especi 
ally in those > counties where urban influences wore 
most dominant That this increase was duo to urban 
influences, provided no doubt by improved transport, 
seems to bo clear from the fact that farm ixipulation 
increased only in suburban counties but docreoWi m all 
others Cities seem to maintain the farm population 
near them rather than to cause its decline In such a 
study, of course, tho use of terms is somewhat arbitrary 
Mr Melvin classes as rural jiopulation all persona living 
outside places of population 2600 and above Tlie 
pamphlet is well illustrated with distributional majis 

Miorations or the Arotio Tprn — A Body Science 
News Htdlelin, issued by Science Servic,e, Washington, 
DC, announces that an Arctic tern iinged as a 
fledgling at Tuinevik Bay, Labrador, on July 28, 
1028, was found dead on tho beach at Margate, 
fifteen miles south west of Port Shepstono, Natal, 
South Africa, on Nov 14,1928 This is a remarkable 
record, not only for the distance com red, but also for 
the fact that tho bird could have been only about tliree 
months old at the time of tho flight It suggests tho 
possibility that the birds, which are rarely or never 
seen on the south Atlantic coast of tho Umtod States, 
may cross tho ocHjan to Europe and then proceed south 
Tho extensive migrations of the Arctic tern are well 
known, and owing to its habit of breeding m the 
northern portion of tho northern hemisphere and of 
wintering in tho far south, it enjoys more hours of 
sunlight than any other living creature In the 
northern port of its breeding range and during its 
stay in tho Antarctio regions, it hvos practically in 
continuous dayhght 

Genitalia and Genital Ducts of Insects — 
C J George (Quart Jour Mwr Sci , vol 72, part 3) 
has examined the development and morphology of 
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the Miutaha of Homoptera, aa repreaented by the 
frog hopper, PhUcenua, and of Zygoptera as repre- 
sented by Agrton (one of the demoiselle flies) and sets 
down the homologies of the pairta As the result of 
studies on the development of the genital ducts, he 
oonoludcs that the vaginal opetung in Orthoptera, 
Hymenoptera, Homoptera, Diptora, Mid Lepidoptera 
18 homologous, and that the vagmal opemng m 
Coleoptera is homologous with the oviduoal opemng 
of Lepidoptera and with the opening of the accessory 
gland of Homoptera, Hymenoptera, Diptora, and 
Isoptera The common ovitluot, being formed differ 
ently in the different groups, is not homologous, and 
the aooessory organs, for example, spermatheoa, are 
not homologous The author discusses the probable 
Imes of evolution of the female ducts in Insocta, and 
points out that the Ephomeroptera with their double 
female opeiungs on the seventh abdominal segment 
exhibit an ancient condition, and that many higher 
insects pass through this condition during their larval 
and njymphal stages The existence of an ectodermal 
invagination behind the seventh abdominal segment 
in Homoptera and Orthoptera shows that the acqmsi 
tion of a single gonoiKire was the next step The later 
ontogenetic history shows that there has been a 
tendency to shift the gonopore to the terminal abdom 
inal segments The conclusion is that the Orthoptera, 
Homoptera, Lepidoptera, and Diptera are closely 
allied, but the Coleoptera have had a different lino of 
evolution 

Chbomosomk LrNKAOE IN (Esothbra Hybrids — 
Prof R R Gates and F M L Sheflield, in Phxl Trana 
Royal Soc , B, vol 217, 367 (1020), have published an 
accoimt of imiiortant oytological researches on re 
ciprocal hybrids obtained from (Enothera ammoplula 
and (E (itenma x nibrtcalyx) The reciprocal Ej 
hybrids very different and are jiatroelmous The 
ohromosomo linkages were found to be unlike m the 
reciprocal hybrids In (E ammophtla x {biennta x 
rvbncahfx) the spireme segments in diakmesis into 
three free pairs of chromosomes and a nng of eight 
In the reciprocal cross there are, on the contrary, 
seven chromosome iing pairs That the latter has all 
its chromosomes paired makes it clear that complete 
pairing is not necessarily a sign of the homozygous 
condition The conclusion is reached that since the 
same two haploid sots of chromosomes are present in 
the reciprocal hybrids, the cytoplasm plays a part m 
determining what painiig shall take place , it influ 
ences the attractions between the ohromosomes and 
the distribution of chromosomes in the reduction 
division This learls in itself to a departure from usual 
Mendelian behaviour The production in E, of true 
breeding hybnd types is to bo explainod through the 
occurrence of chromosome linkage, which prevents 
free assortment of the chromosome pairs, and hence 
of the differential characters Lmksq^e differences in 
(EnoUiera occur in wild species as in mutations arising 
m controlled experiments It seems, therefore, that 
evolution can occur through germinal changes 
(mutations) of various kinds arising in a succession 
of 8i>eciea which are of natural hybrid origin, but, in 
the main, breed true because of their persistent 
chromosome linkages m meiosis In this probable 
sequence we have suggested a new evolutionary 
phenomenon which may be of much significance for 
the student of the ongin of species 

A New ‘ Deep ’ in the Pacific — A Dady Science 
Netua Bulletin, issued by Science Service, Washington, 
D C , announces that the non magnetic ship Carnegie, 
now cruising m the Pacific Ocean, discovered anew 
deep some fifty miles west of Tahiti The greatest 
depth was 6400 metres, and its area does not seem to 
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be extensive The observations were made with the 
some depth finder Captain Ault named the depres- 
sion the Bauer deep, cdter the director of the De- 
partment of Terrestnal Magnetism of the Carnegie 
Institution of Washmgton A further discovery was 
that of a submarine ndge in approximately lat 23° S 
and long 80° W This seems to be a northward 
extension of the ndge on which the San Felix Islands 
ho It was named the Memam ndge Other 
ooeanographical discoveries were made, but details 
are not yet given 

Ice in the Arctic Ska — The Danish l^eteorological 
Institute has published m the Nautiak Meteorologtak 
Aarbog, 1928, its usual report on the state of the loe 
m Arctic Seas durmg the year Most of the observa 
tions are naturally for the summer months, but off 
south west Greenland, western Spitsbergen, and in the 
North Atlantic it is possible to give reports for all 
months In the Barents and Kara Seas there was 
less loe them usual in the summer Franz Josef Land 
could bo reached m August, while in September there 
was even water between some of the islands of the 
archipelago In Spitsbergen waters conditions were 
favourable except for unusual ly late streams of pack loe 
on the south west coast In August and September 
Spitsbergen could be circumnavigated without diffi- 
culty The east coast of Greenland had rather more 
ice than usual, and this state of affairs was found also 
in the east of Spitsbergen On the other hand, there 
seems to be no evidence of an increased outflow of 
pack ice by the other outlets of tho Arctic Sea 
Davis Strait and Baffin Bay had rather less ice than 
usual Reports from the Bering Sea are few and 
vague Iceland coasts were practically free through- 
out the year On the Newfoundland Banks pack ice 
was below the normal in every monl h, but icebergs 
were much above the normal in April, May, and June 
Tho report is illustrated with the usual charts for the 
spnng and summer months 

Raman Effect and the Spectrum of Hydro 
OKN — ^In Nature, Jan 26, p 127, Prof H S Allen 
suggested the view that many of the famt lines m tho 
secondary spectrum of hydrogen may result from the 
bombardment of hydrogen molecules by light quanta 
of frequencies corresponding to the Balmer hnes A 
table was given for tne first five Balmer Imes showing 
a number of possible Raman lines having frequency 
differences with respect to the exciting line whicn were 
mto^al multiples of a particular wave number Dr 
D B Deodhar, Physics Department, University of 
Lucknow, in a letter to the Editor, states that he has 
made a further search m this direction, usmg tho 
reoontly published wave length tables of Finkelnburg, 
and for ten members of the Balmer senes has found a 
large number of lines, both of lower as well as of higher 
frequencies, wluch approximately occupy the positions 
of Raman linos Fuikelaburg*8 experimental tube 
was oneimsed with 2000 volts, giving a discharge 
current of 600 ma .while the current m G nlo. Monk, and 
Leo’s tube was only 20 ma Fmkelnburg discovered 
about 2000 lines which were previously unknown m 
the spectrum of hydrogen The intensity of the 
Balmer hnes m hia exjierunents was considerably 
greater than in those of Gale, Monk, and Lee It is 
mteresting to note that a majority of the Raman Imes 
of increased frequency belong to the newly discovered 
hnes, and that they are of very low mtensity Dr 
Deodhar expresses the opimon that his results strongly 
corroborate the view put forward by Prof Allen , but, 
m consideration of the high accuracy of recent measure- 
mmts of wave lengths in the hydrogen spectrum, 
it may be well to sorutinise such results very care- 
fully 
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MoucouMJt Bjlyb — Some expenments performed 
with beama of molecules by Prof O Stem and F 
Knauer {Zeitachnft f^lr Phyatk, Mar 7) furtudi good 
c^ualitative evidence that particles of atomic dimen 
Biona, as well as electrons, behave as waves in certain 
circumstances The de Broghe waves of a hydrogen 
molecule at room temperatures gave an average 
wave length of about 1 A , and should therefore be 
reflected spieculeu-ly from a well polished mirror if 
they are incident upon it at an angle of the order of a 
thousemdth of a radian, as are X rays of corresponding 
wave length This hw been shown to be the case , 
the efflcienoy of reflection is greater the leas the 
glancing angle, and the angle at which reflection first 
becomes marked is about that which would be 
expected from the al^e of the irregularities on the 
polished surface, whilst the amount of reflection 
increases as the temperature of the beam of mole 
oular rays is lowered, that is, os the equivalent wave 
length of the particles is increased Prof Stem was 
unable to obtain any positive results in an attempt to 
diffract molecules from a ruled grating, but his 
results with a crystal surface, although not quite 
definite, are compatible with the idea that diffraction 
takes place in this case 

Load and Tariff in Elbctbio Sdppdy — The 
standard method of distnbuting electrical energy in 
Great Britain is by means of three wires carrying 
alternating currents, the phases of the currents in 
each wire being different The consumer’s load can 
either bo connected in mesh (like a tnangle) or m star 
(the three wires being joined together at one point) 
When the load is balanced, the measurement of the 
power taken presents no difficulty When, however, 
the power expended m each of the three arms is 
different, the problem becomes complex and the 
ordinary methorls of measurement give no useful or 
sufficient indication of the nature of the loail taken 
by a consumer In addition to the values of the 
three currents in the arms, we have to take into 
account the phase differences between these currents 
and the electromotive forces dnvmg them This 
problem, which is almost purely mathematical, was 
discussed m a paper by E W Hill, read to the 
Institution of Electrical Engineers on Apnl 6 The 
solution arrived at, however, whilst possibly better 
than some of the methods at pmsent hi use, appears 
to us not to classify consumer’s loads in a tnily 
equitable way If the assumption is made that all 
the waves follow the hsrmonio law, the solution given 
by Russell, which is referred to m the paper, seems to 
be a satisfactory one The ^neral case, however, 
yet remains to be solved, edthough a very large 
number of papers have been written on the subject, 
especially m America There are few industnal 
apphcations where mathematics can be more usefully 
employed than m electnoal engmeermg 

Geoobaphioad Influences and Radio Waves — 
In the Revue ScierUtfique for Mar 23, R Bureau, of 
the French meteorological office, gives data which 
show that ordinary meteorologioal and geographical 
causes exert a very appreciable influence on the 
propa^ion of radio waves In the early days the 
nypotnesiB of a conducting layer in the upper atmo 
sphere was a great help m enabling us to picture 
how part of the radio energy flowed round the earth 
With waves the frequenov ot which exceeds 0000 
kilooycles (wave length less than 60 metres) it gives 
a fairly satisfactory explanation of the ‘zones of 
sUenoe ’ observed m practice It is now accepted, 
however, that the height of this lajer is a quantity 
varying at different times of the day and that thbre 
are possibly several conducting layers at different 
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heights Apart, however, from what happens m the 
upper atmosphere, important effects are produced in 
tlie troposphere, which is about six miles in height, 
and in the lower layers of the stratosphere Contrary 
to expectation, direct expermieut has shown that the 
surface which separates the stratosphere from the 
troposphere has little, if any, effect on the propaga 
tion of the waves It is found that short waves, 
whether entenng or leavmg France, have very different 
properties, which depend on their direction of propa 
gation Waves coming from the Caribbean Sea, 
Panama, and the Gulf of Mexico suffer little attenua 
tion On the other hand it is, if not impossible, at 
least very difficult to get signals from the north east 
of the United States and from Newfoundland 
Signals given by a 200 watt emitter on the Atlantic 
coast of Morocco seem never to roach lentral or 
eastern Eurojie, although they can be heard in other 
directions for thniwandB of miles The radio waves 
seem to have difficulty m passing through the surface 
of separation between a mass of cold air and a mass 
of warm air The linos which separate the audible 
zones from the rones of sdence often coincide very 
closely with the meteorological lines separating 
masses of cold and warm air 

Crystal Structurf of /j thallium — At the 
onlmary temperatures, a thallium has a hexagonal 
close packed lattice Diu Nishikawa and Asahara 
have shown by X ray raethorls that it has an inversion 
point at about 230° C Tlie change in crj stal form 
consequent upon this has boon investigate by Mr 
Sinkiti Sekito, of the Research Institute for Iron, 
Steel, and other Metals, Sendai, Japan, who has sent 
us a short oommumcation on the subject The metal 
was retained m the form stable above the inversion 
temperature by quenching it m iced water Photo 
grams were then prepaid, using a chromium anti 
cathode and taking the wave length as CrKa = 2 287, 
CrK^ = 2 080 It appears from these that jS thallium 
has a face centred cubic lattice (a = 4 841) Calculating 
the specific gravity from this value, the figure 11 86 
18 obtained, which agrees well wnth the results obtained 
by other methods A similar face centred oubio 
sti-ucture was obtained with thallium alloys containing 
bismutii, leail, antimony, or tin in solid solution Mr 
Sekito concludes, therefore, tliat the face centredness of 
thallium above 230° C has been definitely established 

Hydrates of Cadmium Sulphate — The hydration 
of cadmium sulphate was for long the subject of con 
troversy, until Hauer aiid also Bammelsberg showed 
that, at ordinary temperatures emd pressures, this 
salt crystallises from its solutions as the monoclmic 
hydrate, CdSO,, 2 67 H,0 This result was con 
firmed by later investigators and, as a oonsequonce of 
vapour pressure measurements by Carpenter and Jetto 
in 1023, the temperature ot transformation into the 
monohydrate was given as 4 1 6° A systematic study 
of the dehydration of tins salt, carried out by Prof 
Luca Comglio, is recorded in the Rendxcontx of the 
Academy of Physiial and Mathematical Sciences of 
Naples for January-jf^nl 1028 The experimental 
data show that at 74°, OiSOj, ||H,0 loses lH,0, givmg 
the monohydrate, which is stable imtd the temperature 
reesshee about 120°, when further emulsion of water 
occurs, with formation of SCdSO,, 2H,0 The latter 
hydrate is stable at temperatures below about 138°, 
when another molecule of water is lost, giving 
3CdSO,, H,0, which is converted, but only compara 
tively slowly, into the anhydrous salt at 160"^ It 
seems probable that the water of crystallisation of tho 
origmal eedt is combined, not with a single molecule, 
but with three molecules, of the cadmium sulphate, 
the formula beipg SCdSO^, 8H,0 
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Developments of British Chemical Manufactures 

A T the instance of the British Science Guild, a public the needs oreatetl by changes in the habits smd outlook 
meeting was held at the Mansion House, London, of civihsed peoples The diihoulties of establishing a 
on Apnl 24, when an account was given of certain new industry are seldom realised, but it must be plaoied 
phases m the development of British chemical industrj to the credit of British organisation, business fore 
Lord Melchett, who presided referred briefly to the sight, engineering skill, textile technology, and sales 
origin and the present status of the nitrogen industry, manship, that Great Britain has been able to take and 
remarking that although the synthetic ammonia in maintain the lead in this great industry Moreover, 
duHtry has grown up in the lost few years, the problem the use of rayon has had a marked effect on the general 
of the supply of artiAcial fertilisers is b) no means new condition of the textile industries, its special i-equire 
Nevertheless, older sourci s of combmod mtrogen were nients leading to generally applicable unproved 
inadequate, and had the new industry not been croatetl methods of manufacture and treatment, in the appli 
the fields of the world would soon have starveil for one cation of which the worker has benefited 
of the most elemental necessities The new textile Mr F H Carr spoke of developments in the stiuly 
also, origmallv a British conception, has pro\od appli and manufacture, partioularly m Great Bntmn, of 
cable in numerous directions, whilst the drug industry synthetic drugs The great success of salvarsan pro 
is proceeding in the direction of the synthesis of highly vided a strong incentive for the search for other syn 
complex substances Other manufactures are equally thetio drugs which exert an antagonistic effect on 
dependent on the prosecution of scientific research, disease organisms without injuring the infected 
and the value of siuh research should be more fully person , for example, various orgatuc compKnmds of 
realised arsenic anil antimonj' arc now emploved, especially 

Sir Fredenck Keeble then addrosserl the irieetmg on in the treatment of certain tropical diseases In its 
“Foitilisers from the Air,” saying that, like the normal chemital processes the body is continually 
legendary discovery by Piomothous of fire, fertilisers producing active principles, eheirucal substances, 
have been brought down from heaven by modern which control and regulate its action A study of 
chemists Without siiffioient mtrogen m the form of those substances has led to the possibility of their 
salts of ammonia or nitrates, the green plant is unable replacement, m cases of deficiency, by synthetic, or at 
to manufacture sugars and proteins at its maximum least externally prepared, substances fnsulm has not 
capacity lack of available nitrogen has always jet been made synthetically, but adrenaline, secreted 
limited hfo on this jilanet Natural processes are too by the suprarenal gland, has been synthesised, and, 
slow for the modern world, and before the jeer 1913 a moreover, nearly related compoimds with other 
general mtrogen hunger ha<l become apparent Now, valuable modicmsl properties have been prepared 
nowecer, the nitrogen of tho air is being meklo into Mr Carr also roforred to the synthesis of ephodrmo, an 
fertilisci-s at the rate of more than one million tons a alkaloid which occurs m tho Chinese plant Ma huang , 
year, drawing on a supply so vast tliat, at tho present this substance powerfully relievos the distressing 
rate of use. It will last for four thousand million yeais effects of asthma Vitamin L is now made by the 
Farmers are now acquiring the habit of using larger action of ultra violet light on ergosterol, a substance 
quantities of mtrogenous and other fertilisers , Holland derived from yeast 

leads the way, followed by Belgium, Germany, Tapan, Mr Carr sketched the progress of tho medicinal 
Egypt, Great Britain, and Fronoe, whilst the use of ohemioal industry in Great Britain, and remarked that 
lutrogenous fertilisers m the United States of America to day there are important manufacturing firms 
18 well below that of Western European countries Tho which, between them, are making most of the syn 
material is now one of our cheapest commcxhties, and thetic drugs The fact that there are some exceptions, 
thus provides tho farmer with the best means of redu chiefly substances donved from mtermodiates om 
cmg costs and of obtaimng improved economic results plojed m tho manufacture of dyes, shows that the 
from his farm Sir h rodorick then outlined tho origin organisation of chemical industry in Great Britain, 
and development of the great factory at Bilhngham, although it has made rapid strides, has not yet been 
where attention is now l^ing direoted to the inanu completed The changes which have occurred in 
focturo of fertilisers containing other plant foods in ohemioal industry of late years are in large measure 
addition to mtrogen the result of the mutual approach and understanding 

Tho ‘ rayon ’ (artificial silk) industry was desoribeil which have already taken place between the business, 
by Mr A B Shearer, who insisted that the use of tho the soiontiflc, and tho practical men in the industry 
expression ‘artifii lal silk’ only keeps alive an erroneous Future progress lies in extending the use of science m 
impression of infenoiity, since the new textile is no the industry, m the first place by promotmg research 
more artificial than is steel or many other manu in industrial laboratories in the closest possible rela 
factured products, and since it possesses none of the tionship with that earned out m academic institutions 
chemical, and few of the physical, oharoctenstics of and under the segis of the Medical Research Council, 
silk The four pnncinnl processes involved, in order of and, secondly, by finding employment for neater 
their industrial development are those knowm as the numbers of scientifically trained staffs and workers to 
nitrocellulose, cuprammomum, viscose, and cellulose whom is given responsibility and a livmg interest m 
acetate processes Nitrocellulose was first used in the work they are performing 

1 883 to produce a continuous cellulose thread by Sir Sir Richard Gregory, who proposed a vote of thanks 
losejih Swan, who m 1886 exhibited fabrics made to the chairman, said that tne fact that scientific re 
from lus yarns, wlulst a year later Count Hilaire de search leads not only to new outlets for employment 
Chardonnet became the first proilucer of rayon for but also to the creation of entirely new industries is 
textile purposes After bnefly mdicating the nature too often overlooked by piolitioians British scientifio 
of the processes employed in the production of these capacity is at least as great os that of any other 
textile fibres, Mr Shearer emphasised the debt which people in the world, and he hoped that it would 
the new mdustry owes to scientific discovery, and bo yet more fully employed m such development 
showed how the new fabrics successfully mimster to and creation 
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Radium Requirements of Great Britain 

N July 7, 1928, the chairmeui of the Comiruttee i A body of trustees should be appointed entitled 


^ of Civil Research appointed a sub oomnuttee, 
■with the Right Hon Lord Rayleigh os ohairmaii, to 
examine the radium requirements of Great Biitaiu m 
relation to the present aouroea of supply and to subimt 
recommendations The Report of the Radium Sub 
Oomnuttee (liated Mar 7, 1929) has now linen pub 
liahed (London H M Stationery Office 6d ) 1 ho 

document la of absorbing interest, for it not only 
discusses the importance of radium in inedu al tieat 
ment and the amount required for such purposes in 
Great Britain, but it also presents a valuable Hurve\ 
of the Bourcea of radium production, with special 
reference to deposits m the British Empire Among 
the conclusions readied are the following 

The amount of rarlium belonging to tho Govern 
ment wluch la available for medical pui poses in 
England, bcotland, and Wales is 2 2 grams, and tho 
estimated amount believed to be the pioperty of 
hoapitals and private medical practitioners, or likely 
to bo 80 in (say) thioe inontlis’ time, la approximate! v 
22 7 grains, making a total of 24 9 (or say 25) grams 
The amount requiied to meet existing noeds in 
Great Britain is probabh approMinatcIv 49 or 60 
giains, that is, an iminoiiiato addition of about 24 
grams to the existing national stoc k is requm d 

Owing to the lack of trained personnel and to the 
madoqiiacy of the available hospital ac< onimodation 
it IS probable that not more than 20 additional 
griuns of radium could be effectively absotlied for 
medical purposes by the end of 1930 

There exists a pressing ncxid for the establishment 
of a central stock of radium and the oiganisation of 
some systematic method for its distribution 

Until sources of supply at picaont unproved or 
unknown are discovereci m the Empire or elsewhere, 
tho only source from which additional supplies of 
radium for medical purposes are obtainable m any 
quantity is the Belgian Congo 

The following ore tho chief recommendations sub 
mitted 

Stops should lie taken at once to ensiiie the 
acciuisition by instalments of 20 adchtional grams of 
radium element for medical purposes 


the National Radium Trustees, whose duty it should 
bo to hold the funds provideil by Parliament or 
otherwise, and to purchase therewith ami hold radium 
for use by the Rachum Commission referred to 
below 

The National Radium Tiustces should appoint a 
body to be called “ The Radiiun C'ornimsHioii,” who 
should have the following powers and duties 

Generally to deni with tho custody, distribution, 
and use of all ladium held by the tnistees, having 
regard to tho advancement of knowledge, the treat 
ment of the sick, and (xcinorny of uso , anil, in pai 
tirular to considei and approve plans submitted to 
them for the use of radium for the purposes of medical 
tioatinent and rosoaich and to iiiaUe the nocossary 
arrangements for the supply of imliiiiri foi such 

As was announced in our issue of Apid 27. p H49, 
tho tlovernmint has accepted the Imantial recom 
mondotion of the bub ('omimttoe, and will contribute 
£1 foi oveiy tl of privah subscription up to £100,000 
for tho purchase of radium Tlus leaves a siitii of 
£160,000 to be raisid by private' subsiription if tho 
quantity of lailiiim roquned is to Vjo piiichasod A 
(louble appeal has now been issui d An anonymous 
donor has given £100,000 to King Edwaid’s Hospital 
Fund foi London to form the nucleus of a thank 
offi ring fund for tho recovery of His Majesty the King, 
and the Timm has undertaken to laise tlie £150,000 
roquiiod foi the National Raihiim Fund The two 
iiioyeini iits are in close co opeiation and have tho 
same troasui-er and office orgamsation The King 
has signihecl his approv al of the scheme by sending a 
cheque for £1000, to be divided oquallv betwotn tho 
two appials, and other niembi rs of tin Royal family 
hayo oontributcd The oagornoss of the public to 
express its thankfulness for the King’s restoration to 
health has been marked by its swift rcsoonse to the 
appeals, noaily £60,000 being subscnbisl to the 
National Radium Fund on the ilav it was oixinod 
Further subscriptions, foi eitlwr fund, shuiilil be 
addroHsod The Troasuiei, rimnk offering Fund, 
103 Kingsway, W^ f 2 


Annual Meeting of the International Council for the Exploration of the Sea 


tl^HE annual meeting of the International Council 
for the Exploration of the Sea was hold in London 
on April 8-16 Ihe meotmp of tho area and other 
committees took place at the House of Lords, and 
the rooms of the Zoological Society wore placed at 
the disposal of tho Council for the scientific meetings 
held on April 12 and 13 About sixty delegates end 
experts attended the meetings 

mom work of the Council is organised on a 
regional basis, end the investigations carried out m 
eaoli geograpluoal area are reviewed by the area 
committees, which also lay down the programmes for 
the ensumg year Hydrography, plankton, statistics, 
and the study of salmon and trout are dealt with by 
special non area committees 

At the Hydrographical Committee, the mam 
points under msoussion were the preparation of mean 
surface salimty charts for the North Sea, plans for 
oombmed work on submanne waves in the Kattegat, 
and tho hydrography of the Faroe Shetland Channel , 
regular observations of the surface waters on two 
additional lines in the North Sea were orrangad 
Prof W Mielok presented a report to the Plankton 
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t-ominittoe on the work he has oairied out in testing 
the comparative oatching power of various typos of 
plankton nets, and Prof H H Gran initiated a dis- 
cussion on quantitative methods used in the invi sti 
gallon of phytoplankton In tho AJtantio Slope 
Committee under the chairmanship of Dr E 15 
le Danois, Prof A Ramalho gave an account of the 
Portuguese hydrographical work in the area, including 
tho Strsuts of Gibraltar and the adjacent Portuguese, 
Spanish, and Moroccan coasts, and Dr Fernando de 
Buen demonstratoil an inverse correlation between 
the catches of sardmes and sprats, as shown by both 
English and Portuguese statistios Dr R S Clark 
gave a detailed account to the Northern North Sea 
Committee, of the distribution of the young herrmgs 
of tho northern waters of flreat Britain, and Dr A 
Molander contributed notes on the w^tch fashory of 
the area Dr A Bowman, the chairman, read a 
paper on the age dotermmation of the lemon sole by 
means of scales In the mootmgs of tho Southern 
North Sea and Combined North Sea Committees the 
advisability of continuing the practice of issuing 
advance proofs of the tables from the Bulletin Hydro 
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graphtque to people oonoerned, wb« disoileaed It 
was decided that this procedure was very helpful and 
should continue 

Prof A C Hardy showed a now model of hia 
continuous plankton recorder, which it is hoped will 
be of groat service in enabling plankton collections to 
be made from commercial vessels A question which 
IB becoming of great practical importance, namely, 
the design of fishing gear which will avoid the waateful 
destruction of small fish, waadiscussed byaspecialCom 
inittee on Savings Clear, in the li^ht of ex^ierimeiits 
carried out in several countries during the past year 

Special interest attaches to the recommendations 
of tne Whaling Committee, in view of the recent great 
expansion of the industry, especially in the Antarctic 
'Iho Committee expressed the view that, while in 
vestigations are not suffiiiently advanced to enable 
dohnitive and adequate regulations to bo framed for 
the conservation of the stock of whales, there are 
certain practical steps, for example for the protoc 
tion of young and immature whales, which might be 
taken at once by international agreement, and it 
asked the Council to impress this point of view u[)on 
the governments concerned It proposed also the 
organisation of adequate statistics of the catch of 
whales in all parts of the world 

At last year’s meeting the innovation was mode of 
dovotmg two days to the discussion of subiocts of 
general scientifio interest affecting the Countirs work, 
and the same useful plan was adopted at the present 
meeting The subjects chosen for discussion on this 
occasion were ‘ Fluctuations m the Ago Classes of 
Fishes,” and ” Current Measurements, Direct and 
Indirect” No fewer than twenty commiinK ations 
were roail on the former subject, and as there was no 


time for discussion it was arranged that th«r papers 
should be pubbshed and debated at the next meeting 
of the Council The same procedure was adopted for 
the papers read on current measurements 

On Tuesday and Wednesday, April 10 and 17, a 
jomt meeting of the International Council and the 
Challengor Sot lety was held at the Laboratory of the 
Marine Biological Association at Plymouth Soien 
tific exhibits were arranged by the staff of the Labora 
tory on the Tuesday, and on the following morning a 
discussion took place on the subjects considered at 
the special soientiflo meetings of last year, namely, 
“ The Estimation of Phosphates and Nitrogenous 
Compoimds in Sea Water *’ and “ Racial Investi 
gatioris of Fish ” (see Rapports et Proc^ Verbatu;, 
vols 63 and 64 , 1029) Prof H H Gran dosenbed 
the results of his work on diatom frequency in re 
lation to phosphates and nitrates He finds that 
while these salts decrease in proportion with m 
creased frequency of diatoms, there ore mdioations 
of some other unknown factor also at work Dr 
W R G Atkins remarked on the necessity for 
observing the greatest caution in estimntmg phos 
phates, as the slightest trace of impurities renders the 
samples useless 

The discussion on races in fish wets then opened by 
Prof E Ehrenbaum In the discussion which followed, 
the majority of the speakers inclined to the view that 
the counting of variable characters such as vertebrie, 
etc , 18 more likely to show up the effect of local 
conditions than to demonstrate the existence of 
distinct races Prof J Hjort proposecl that the 
meeting should send a message to Prof F Hemcke 
oa a mark of respect for the great work he originated, 
many years ago, on the races of herring 


Meteorologry in India 


■\\71S have received the first three volumes of a now 
senes of meteorological publications that is 
being issued by the Inilia Meteorological Department, 
entitled " Scientific Notes ” We suppose that this 

S ublioation will correspond with the “ Professional 
lotes ” of the Meteorological Office, London and if 
this be the case it will be valuable in that it will place 
on permanent record contributions to meteorology 
which, though not always of the first rank in import 
ance, afford collectively a useful Iwdy of information, 
the reliability of which is to some extent vouoheil for 
by the issuing authority — m the ease of the senes 
under review, presumably the Director General of 
Observatories m India The only senoiis drawback 
of publications of this kind, os compared with similar 
papers rear! before a scientific society, appears to bo 
that no discussion of the validity of the oonolusions 
is published with them and the general reader can 
form little idea, in those cases where novel views are 
brought forward, as to whether or no a definite 
advance has boon made 

The first ‘ note ’ is by Mohammad Ishaque It is 
entitled “ A Companson of Upper and Gradient 
Winds at Agra and Bangalore Here no novel 
opinions are put forward, but an unfortimate mistake 
m the statement of the motion of winds under 
balanced forces has been made in the mtroiluotion 
— a mistake that would immediately have been 
pointed out had the paper been read before a BOientiBo 
audience — namely, tnat the ordinary ‘ gradient wind ’ 
equation does not hold at the equator, and therefore 
that the fairly good agreement found m temperate 
latitudes between the gradient wind and the actual 
wind at a height of 600 metres can scarcely be ex 
pected to hold m such a low latitude as that of Agra 
(27° N ) or at Bangalore (13° N ) This is no mere 
verbal sUp , the author did not mean ‘ goostrophio ’ 
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wind instead of ‘ gradient ’ wind, for he states that in 
determining his theoretical ‘ balanced ’ wind the 
curvature of the isobars was taken into account 

Mr Ishaq^ue’s results show an astonishingly poor 
agreement between the computed and observed 
winds at Agra the correlation coefficient is only 
0 34 for a height of 600 metres, and 0 39 for 1000 
metros Kir Napier Khaw in his " Manual of Meteoro 
’’ quotes coefficients of about 0 7 and 0 8 for ob 
servations mode in England To an uncritical reader, 
noting these contradictory results and observing that 
the Indian meteorologist was careful to deal only 
with days on which the pressure gradient was appar 
ently deteniunable, an important fact would appear 
to have been established, but when it is pointed out 
that III England, where the difficulties in the way of 
obtaining a close network of reliable observations of 
barometric pressure must be less than in India, 
determination of the pressure nadient, and from it 
the ' gradient wind,’ is impossible to dp accurately, 
one 18 tempted to wonder whether the relative magm 
tude of the correlation coefficients m the two countries 
ere not a measure simply of the point to which 
accuracy of measurement of barometno pressure has 
been carried in each case 

The second and third ‘ notes ’ are useful contri 
butions of a straightforward kind, deabng respect 
ively with the hourly rainfall of Madras over a long 
aenea of years and with an interesting type of thunder 
storm — the ‘nor’ wester’ of South Bengal The 
nor’wester appears to be a thunderstorm of the line 
squall type which yields hailstones of a size fortim 
ately seldom encountered in Europe, but the maximum 
wind speeds are more comparable with those of the 
European line squall and rarely exceed SO miles an 
hour The storms are most frequent m April and 
May 
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UniTersity and Educational Intelligence 

Cambbioob — ^T lie Adams Pnze for 1927-28 has 
been awarded to Prof Sydney Chapman, professor of 
mathematics m the ImMnal College of Science and 
Teohnolo^, London The value of the pnze is about 
£246 The subject set was “ The Variations in the 
Earth’s Magnetic Field in Relation to Eieetno Pheno 
mena in the Upper Atmosphere and on the Earth ” 

Db R P Rapp, professor of the plulosophy of 
education m Teachers College, Columbia University, 
New York City, will deliver a lecture on May 8 at 
6 p M , on “Ihe Psychological Basis of the 'Project 
Method,’ ” m the Library of the Central Hall, West 
minster, S W 1 Tickets (price 1« ) can be obtained 
from the secretary. New Education Fellowship, 11 
Tavistock Square, W C 1 

A suMMFtt tour to Norway, leaving Newcastle on 
July 27, IS being arrangeil by the Educational Travel 
Association Snore excursions under comjietent 
guidance will be made for studios m the ftord region, 
and an extension overland will be made to the sub 
arctic area of the tableland and to Oslo for the 
othnologiced exhibits of Eskimo life oolleoteil by 
Amundsen, and the geological, botanical, and archaao 
logical collections there Particulars may be obtained 
by sending a 2d stamp to the honorary secretary, 
E T A , o/o the Cheshire Training College, Crowe 

A SUMMER school of biology under the direction of 
Pi of F A E Crow, is being organised by the Educa 
tion Committee for the County Borough of Brighton, 
to be held at the Municipal Training College on Aug 
2-16 Courses will be given on biology and the school 
curriculum (Prof A D Peswock, University of Rt 
Andrews, and Mr G B Walsli, High School for Boys 
Scarborougli), on the theory of the cell, the gene, and 
organic inheritance in man (Prof F A E Crew), and 
there will be single lectures on spec al topics Practi 
cal and field work is being arranged Particulars can be 
obtained from the socrotary to the Bnghton Education 
Committee, Mr F H Toyno 84 Old Sterne, Bnghton 

Particulars of vacation courses to be held in 
Great Britain m 1929 are given m a jiamphlet recently 
issued by the Board of Education 'ITiere will be 
courses in science subjects in England and Wales as 
follows arranged by the Board for teachers only 
in physics at Cambndgo and Harrow, m chemistry 
at Oxford, in biology at Cambridge, in engineering at 
Oxford, and in gas technology at Leeds , airanged 
by local education authorities — in chemistry at 
Nantwich, in biology at Brighton, Nantwich, and 
Bingley, in rural science at Barry (South Wales), 
in mining and engineering at Swansea, and in regional 
survey at Folkestone , organised bv university bodies 
— m biology at Cambridge, Great Ay ton (Yorks), and 
at or near Birmingham, m psychology at Cambndge, 
Oxford, Bristol, Rocester (Staffs), Chester, Bangor, 
and Harlech , orgamsed by other bodies — m mine 
survey and economic geology at Camborne, in regional 
survey at Stratford on Avon, and in psychology of 
handwork at Chester A novel course in mothercraft, 
organised by the Board for teachers m elementa^ 
Bcnoob, will be held in London on July 22-Aug 2 
Only three courses for foreigners are announced, to 
be held at Cambridge, London, and at Exeter The 
Board has this year, for the first time, mcluded in the 
pamphlet particulars of vacation courses m Scotland, 
namely, courses for teachers arranged by the National 
Committee for the Training of Teachers, and courses, 
planned to be completed in two summers, of the ordm 
ary university degree standard, to be held at Edinburgh 
m mathematics, physics, geography, and biology 
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Calendar of Patent Records. 

M»y 6, 1845 — ^The mtroduction of the electric 
telegraph and its rapid progress were mamly due to 
the luuteil efforts of Sir Charles Wheatstone and Sir 
William hothergill Cooke, who, approaohmg the 
subject one from the scientifio and the other from 
the busmess point of view, were brought together 
at a time when many attempts were being made to 
devise a prai tioal system ’Their first patent was 
taken out in 1837 But complete success was not 
achieved until they produced the single needle tele 
grajih, which was {latentod by them 011 May 6, 1846 
A special Act of Parliament was passed to jicrmit the 
formation of a company of more than twelve jiersons 
(the maxunum number allowed under the various 
grants) to work this and all the earlier jiatents of the 
two mventors 

May 7, 1794 — The first real gas engme was the 
invention of Robert Street, who patented it on May 7, 
1794, under the title “ A new inventeil inethbd to 

E reduce an inflammable vajwur force by means of 
quid, air, fire, and flame, for communicating motion 
to engines and machinery ” In Street’s engine, a 
few limps of spirit of turpontino are mtroduceil into 
the oylmder the bottom of which is kept heated so 
that the spirit is instantly converted into vapour 
The piston is at the same tune moved upwards, and 
a i^uantity of air thereby sucked into the cylinder, 
which mixes with the vapour and forms an explosive 
mixture which is ignited by a flame appliefl to a 
touch hole 

May 7, 1802 —The corkscrew now m common use 
in winch the prong is fixeil to the c nd of a right 
handed screw which works iii a hollow quick left 
handed screw working m a hollow oylmder shaped to 
fat over the bottle mouth, so that the cork is pierced 
and extracted by one continuous right handed turning 
of tho handle, was patented by fair Edward Thomason 
of Birmingham on May 7, 1802 During the term of 
the patent more than 130,000 corkscrews of this type 
were made at prices ranging from ono guinea to four 
shillings 

May 9, 1807 - Sir William Cubitt a invention for 
automaticedly varymg tho area of sail m a windmill 
Mcording to the strength of tho wind was patented 
on May 9, 1807 Cubitt substituted movable shutters 
for the sail fabric, and geared the shutters to a rod 
running tlirough the centre of tho wmd shaft, so that 
the o|>enmg and closing movements of tho simtters 
wore communicated to the rod A hangmg weight 
attached to the end of tlie ro<l was adjusteil to keep 
tho shutters at the most suitable angle, but allowed 
them to open to present less effective surface to the 
wind when this became stronger than normal This 
mechanism and the earlier mvention of Andrew 
Meikle for automatically keeping the sails into the 
wmd were extensively adopts and are still in use 
m England, but were not talcen up on the Continent 
May 9, 1865 — The first apphoation of hydrauhe 
power for the operation of tools was Ralph Hart 
TweddeU’s mvention for fixmg or tightemng the ends 
of boiler tubes by means of expanding dies operated 
by hydraulic or other fluid pressure, which was 
patented on May 9, 1868 The mvention was un 
mediately successful and resulted in a reduction of 
more than one fourth m the cost of riveting 

May 10 , i 8 j 7 — The manufacture of galvanised iron 
IS duo to two Fr«ichmen, Ledru and Sorel, of Pans, 
who were granted a French patent for their mvention 
on May 10, 1837, and followed this with twenty three 
patents of improvement between that date and 1846 
The English patent was sealed in the name of Craufurd 
in April 1837 
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Societies and Academies. 

London 

Royal Meteorological Society, April 17 — ^The lato 
W H Dines and L H G Dines Monthly mean 
values of radiation from various parts of the aky at 
nensun, Oxfordshire Records for the hve years 
1922-1920 are given The radiation is dealt with 
under two heads { 1 ) Luminous rays , (2) dark heat 
rays of wave length oxoeedmg about 2 m , each is 
measured under conditions of (1) clear skies, (2) com 
pletely overcast skies — L H G Dines An analysis 
of the changes of temjieratiire with height in the 
stratosphere over the Bi itish Isles The average tem 
lerature distribution m the stratosphere over the 
Iritish Isles consists of a pronounced inversion of 
3“ C at the liottom, iollowed by a lapse of about 
0 0° C per km from ( //, + 3) km ujiwards to at least 
(//, +8) There is no signifacant comiexion lietween 
the magnitude of the inversion and either the lapse 
rate just below it, or the temperature m the tropo 
sphere in the layer 31 to 7^ kni Such evidonco as is 
available is against the existence of a dmrnal varia 
tion of temperature in the stratosjihore — H A Hunt 
A basis for seasonal forecasting in Australia A fairly 
dehnite four year cycle is mduated, consisting of two 
dry years followed by two wet years, and reijuiruig two 
years to be allotted to the drying and heating phase 
and two to the wetting and coofmg The foul year 
period in the rainfall is also faiily well marked in the 
jieroentage of the continental area over which the 
ramfall is above the average each year 

Paris 

Academy of Sciences, Mar 26 — P Villard Aasocia 
tions and forms of clouds Discussion of the relations 
botwoon the forms of clouds and {iroduction of ram — 
F E Fournier A means of oxtendmg French trade 
— Alex Vdfonnet There are three distinct spaces and 
three only Euclid, Riemann, and Carton R 
Chambaud The deformation of arches - J H 
Coblyn Diagrams and monograms — H Weias and 
E Vellinger The measurement of the interfacial 
tension between mineral oils and aqueous solutions 
The mfluonco of time and of the hydrogen ion con 
contration Tlie interfacial tension of a system 
mineral oil-aciuoous solution of electrolyte dejiends 
not only on the hydrogen ion concentration of the 
aqueous jihitse but also on the nature of the electro 
lytes utilised But the variations duo to the nature 
of the electrolytes are negligible as a first approxima 
tion compared with those brought about by the 
variations of the hj drogon ion concentration — F 
Prevet Tlie influence of boric acid on the phos 
phoroscence of rino sulphides jirepored by the ex 
plosion method The jihosphorescent zmo sulphide 
jirepared with bone acid is imaffocted by air and 
moisture There is a marked increase in the liinun 
osity of the product —Pierre Leroux Study of the 
absorption oi a specimen of blue rock salt A study 
of the vanation of the absorjition of blue rock salt as 
a function of the wave length and of the temperature 
— Jean Cabannes and Pierre Salraire The enlarge 
ment and displacement of the Imes of tho spootrum 
by molecular diffusion — M Ponte Electronic ana 
lysis lattice of the oxides of magnesium, zinc, and 
cadmium The expenmental results given permit of 
the conclusion being drawn that for the velocities 
of electrons utilised, electronic analysis is at least 
as accurate as analysis by X rays, and may be used 
with confidence — E Savin Tho photoelectric effect 
and the contmuous X spoctnun — Andr< Michel and 
Pierre Benazet The reheating of austenitic steels — 
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Ldon Lortie The combinations of the salts of tetra- 
valent conum and of thorium with sodium carbonate 
(sodium cericarbonate and thoncarbonate) The 
ceric salt NojCelCO,), + 12H,0 has been isolated in 
crystals A thorium salt of analogous composition 
lias also been isolated — L Jacqud Tlie fusibility of 
tho ferro calcium alloys — R Cornubert and Ch 
Borrel Anomalies of condensation and of cychsation 
Studies on tho condensation products of a mothyl- 
a' cyclopontanono and bonzaldohydo m the presence 
of hydruchloric acid — J Bougault and Mile Bl 
Leroy Phonyloxyinaleic anhyilndo This substance 
gives crystalliseil compounds with amines, insoluble 
in ether useful for the characterisation of tlie amines 
— A Demay The antestephaiiian tectonic of the 
central French plateau to the oast of tho Loire — 
Rend Brdon Obseivations on beach deposits In 
tho bay of Authio pebbles and fragments of rocks are 
found which apjiear to have been transiwrted at least 
260 300 kilometres from the coast of the south of 
England It is inipossibln for these to liave been 
cairied m suspension like sand, atul tho question as 
to the means of transportation is difticiilt of solution 
One single specimen of rock harl attached to it remains 
of Fwuf aaccharmun, and the author suggests that 
seaweeil attached to the locks may have been tho 
cause of tho flotation — A Vincent The electrifica- 
tion of winds charged with snow Wiiiiis charged 
With frozen snow caused the devolopmoiit of higli 
potentials in on aerial cajiable of giving sparks up to 
6 mm m length — Joseph Devaux The measurement 
of the absorption factor of the surface of somo 
Pyrenees glaciers for the solai radiations If the 
surface of tho glaciers consistixi of pure ice hmit^sl by 
a plane surface, about 98 jier cent would be absoibed 
The absoiplion factors found were betwexni 0 4 and 

0 77, the lower value being undoubtedly duo to tho 
oxtonsivo alterations in tho surface of the glaciers — 

1 D StremikoT Tho ecological conditions of exist- 
enco of tho fauna of tho Kara Sea —C Chabrolin The 
decay of the inflorescence of the date palm (Khamedj ) 
Tlie author confimiH the conclusions of Cavara that 
this disease is due to the parasite MangxnxMa ticaattoe 
The most practical treatment apjiears to be dustmg 
tho terminal bud with a mixture of powdered copper 
sulphate and slaked lime — Jules Amar Sex and 
nutrition —Serge Yourievitch Tho principal char 
actors of the ocular movements A summary of the 
results of a kinematographic study of more than 
20,000 movements of the oyo — Jacques Pellegrin 
The Cichluto of Madagascar — E Voisenet Now re- 
searches on tho nature of the substance which pro- 
ilucos tho bitter taste m tho disease of bitter wines 
A description of the isolation of a very bitter substance, 
a donvativo of acrolem, from 40 litres of wmo attacked 
by the disease — H Colin and Marc Simonet Tlie 
VISCOUS fermentation of the frozen beet Tho viscous 
material is proiluced by a coccus at tho expense of the 
sugar Tlie cocf us has been isolatoil and cultivated 
The viscous material appears to be identical with the 
dextrane previously isolated by various authors from 
sugar refinery juice contaminated with Leuconostoo 
meaenttrovha — Ducloux, Rinjard, and Mile Cordier 
The symbiosis m vivo of the virus of Borrel’s pustule 
in sheep and the virus of foot and mouth disease 

April 2 — A Lacroix A meteonte wluoh fell 
at Beyrout (Syria) on Dec 31, 1921 — L Ldger 
and O Dubotcq HarpMa mehistnee, an econni- 
form ontophyte parasite of the lorvai of Svmuhum 
— J A Sehouten Tho geometnoal signifloanoe 
of the semi symmetrical property of an mtegral 
I connexion which leaves the fundamental tensor in- 
1 variant — C Bonnier The determmation of the 
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tenqMFAtures m explosion motors — Georsss Mignonsc 
and Rsntf Vsnier <ls Ssint-Aunsr The pojymensa 
tion of seetylene bv the silent discharge The syn 
thesis of dipropargyl and of its isomers The com 
pLoated mixture produced by the action of the silent 
discharge on acetylene consists partly of a primary 
condensation product due to the discharge alone and 
psrtlv of the secondary polymerisation of tlua by heat 
By oaiTvuig out the reaction at 60° C the hydro 
carbons dipropargyl, methylpontadiine and a hexa 
diene were isolated —Pierre Bedos and Adrien Buyer 
'Ihe dehyilration of the oxide of oyclohexene and the 
passage from the C, rmg to the Cj rmg Cyclohexene 
oxide can be dehydrated by phthalic anhydride giving 
1 3 cyclohexadiene and tlus is generally accompanied 
with isomerisation of the oxide to cyclopontano aide 
hyde — Paul Lemoine The superposition of a Tertiary 
antioline on a Cretaceous synclmo 

BrI hSELS 

Royal Academy of Belgium Juno Z G Cesaro 
The points of equal inertia of the rhombohedron 
Victor Willem The i>olaiity of the locomotor an 
paratiis of tho actiriians Th De Bonder Iho 
photonic field Ad Mineur Left projective cubic s 

L Van den Berghe R( searches on deglutition ui 
the teleostean hshos Frans Halet The discovery of 
an eruptive mass m the subsoil of Crammoiit — L 
Godeaux I ho congi iieru es formed bv the Wilczynski 
Imoe of a surface L Godeaux J ho surfaces having 
the same (]uadrics of I i« — G Van Lenberghe The 
calculation of the fugacitiOH of a sc lutioii R H J 
Germay Ihe foimula of I agrangi and its generalisa 
tion by M 1 J Stieltjos 

•Vug 4 A de Hemptinne Iho ionisation and 
(hirnical roiiibmatton of gases Lucten Godeaux 
Iho congruences of Gouisat and surfaces having tho 
same Lio quadrics - -J Jaumotte E Lahay and J F 
Cox An apparatus for tlio measurement of the 
magnetic inclination mtondod to bo utilised by an 
aviator to doterniirie his latitude Tlie measurement 
is baaed on the electromotive force developed by a 
1 otating < oil a null method being adopted m which 
the galvanometer unsuitable for an aeroplane, is 
replaced by a telephone An accuracy of 10 is in 
(heated as possible fixing the position in latitude 
withm about 20 kilometres — P Teilhard de Chardin 
( oinplemontary note on tho inanunalian fauna of tho 
lower Tertiary of Orsmael — M D V Jonesco A 
theorem of Lord Kolvui 

(’racow 

Academy of Science and Letters Jan 7 — 
T Banachlewicz Auxiliaiy tables for tho calculation 
of the selenographic oo ordinates — T Banachlewicz 
New methods for the correction of orbits — W Lesni 
antki A method for the synthesis of ocridone deriva 
tives The use of phosphorus oxychloride as the 
condensing agent in the transformation of arylamine 
carboxylic acids into denvativee of ocridone is 
advantageous good yields bemg obtained Mile E 
Majdecka-Zdzlarska Oaltnsoga pannflora and Qalm 
eoga hxeptda A discussion of the geographical distn 
button of these American species in Europe and in 
Poland, and of the question whether tliese should bo 
considered as varieties or distmot sjiecies Mile C de 
Kleift Phyto sooiologioal researches on the peat bogs 
of the region of the dunee of the right bank of the 
Vistula m the neighbourhood of Warsaw — S Macko 
Researches on tho geographical distribution and the 
biology of Azalea pontica m Poland — W Szafer The 
element peouhar to the mountains m the flora of 
the Poli^ plain The geographical distnbution of 
mountam plants m the pleun leads to conclusions 
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relating to the history of the migration of the plants 
dunng the diluviBl period — M Thomatchewskl 
Pollen analysis of the peat bogs of Kalmuzy and 
Pomerania — Z Woycicki The crystalloids m the 
nucleus and in the formations known as ole^lasts in 
Omithogalum caudatum — R J Wojtusiak Compara 
tive studies of the larvae of the genus Mameatra — 
S Karasinaki Researches on the action of the 
antirachitic vitamin Rickets should be considered 
as a trouble of development due to a complicated 
avitaminosis whiih t,an only bo partly suppressed by 
tho antirachitic factor 

Feb 4 E Zyhnski A thoorom of the theory of 
algebraic numbers L Marchlewski and 0 Wyrobek 
1 he absorption of tho ultra violet radiations by 
certain organic substances L Marchlewiki and 
A Szymanski Researches on chlorophyll P Mazik 
and J Susko Researches on the oxosiilphoiiic acids 

K Dziewonski and A Wulffsohn Researches on 
fi methylnaphthalmo B Hryniewiecki The geo 
graphical distribution of Trapa m Polaii 1 and contri 
butioii to the study of tho varieties of this spei les — T 
Wisniewski Associations of Biyophyta of Poland and 
especially of those of the v irgin forest of Biali wie/a — 
R Kobendza Tho fine of tlie faUeu giouiid in the 
massif ot Sto Cioix B F Petschenko New and 
httle known forms in the ileveloi merit of Bacillus 
megatherium and their cytology St Smreczynski — • 
Expenintntal res< arches on gastrulatioii iii tho 
batrochians — R J Wojtusiak llio oiicntation in 
spore of the ( aterjullars of P»r W Heinrich Iht 
timction of the capillaries and the fixation of the 
attention 

1 KNINI RAD 

Academy of Sciences (( omptes rendiii \ i 24 
1028) S Borovik and Afanasjeva influtnee of a 
vacuum on tho radium clock Some impiovenieiits 
in tho Strutt radium clock are offered and a method 
of making exact measurements with it of the pressure 
III relative vacua A Lukaiuk Roliurn in some 
thorium minerals of Russia The cpiautitv of helium 
found m four minerals examined was as follows 
chevkinite 0 109 c c oshmite 0 648 ( i ortito 
0 0638 c c monatsit 0 287 c c iii ( no gram of the 
inmoral P Svetlov Osmotic pressure and the 
imrmeability of membranes of trout eggs Lxternal 
membrane is permeable to electrolytes organic mole 
rules and colloid particles Osmotic piessure in the 
yolk of the eggs is constant thioiighout tho ptnod 
of development so that some unknown mechanism 
for the regulation of the pressure must he [iresont 
B Stegmann A preliminary commumcation on an 
omithologiral expedition in tho uj per and middle 
course of tho Amur and in the western part of the 
Stanovoi ridge Notes on distnbution nesting habits 
etc of a number of Uxal bird species C Flerov 
Prelmiitiary note on the diagnostic iharaoters in the 
genus Moschus Lmn (Mammaha, f orvida ) A brief 
review of musk deers containing diagnoses of five 
subspecies of Moschus moachzferua (uioluding two 
now ones namely, arctwms, from north east Sibeiia 
and aachalmetuns from bakhaliii Island) two sub 
species of M chrysoqaater and of a now sjiecies M 
berezovskn, from the Sze chuan province of Chma 

{Comptes rendua No 26, 1928 ) B Schtylko 
Fossil remams of a pike from the Akmolmsk province 
rhe remains are those of a dentale, and their study 
showed no differences from the Eaoz luctus , and it 
may Ihe suggeeted that the latter species existed 
already in tho Pleistocene A Mordvilko Geouxt 
Hart tuid its anolocjychc forms Plant lice of the 
genua Pemphtgetum Mordv , forming galls on Putachia 
trees proved to be able to migrate to roots of grasses, 
where they have been long known under the name 
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Oeo%ca The (Jeoica root form occurs in th^ areas 
whore there are no Pislachta at present (North 
America), but it is possible to state definitely that 
the trees grew there m previous geological eiges , with 
their disapi>earance onV the grass root form of tlie 
aphid remaineil — G Lindberg houtheni elements in 
the fish fauna of the Bay of Peter the (Jreat (Sea of 
Japan) Tho faima differs strikmgly from that of the 
Okhotsk an<l the Bering Seas in its subtropical 
character, while including a number of typical Arctic 
forms, many of which, however, penetrate as far 
south os the Korean coasts At the same time, a 
number of southern fonns are in their turn met with 
as far north as V iadivostok aii<l Olga Bay 

Melbouhne 

Royal Society of Victoria, Dec 13 Edwin S Hills 
The goologv and palseontology of the C atheilral 
Range and tho Blue Hills, in North Western CSipps 
land Ihis range is a double razorback lomposeil of 
two beds of hard sandstone separated by softer shales 
and sandstones Although formerly believed to be 
Upper PalsBozoic in ago, they are overlain with a 
strong unconformity by Ujiper Devonian rhyolites, 
basalts, tufts and setiinients uutiroppuig to the east 
and are apparently i onfonuable with l^iper Silurian 
sediments which outcrop to the west The Cathedral 
Beds have as yet yielded no fossils, but m the Upper 
Devonian rocks a new fish faiuia was discovereil -- 
F Chapman ( 1 ) On a hne example of the flanged 
cowrie Cypraea gaalroplax McC'oy 'Ihe subgomis 
Palltocyprma to which the sjiecies was teferred bv 
M Cossmann is here given generic rank Tho shell 
stnicture is discussed — (2) On some trilobites and 
brachiojxids from the Mount Isa District North 
West Queensland For many years those bods wore 
referred to as schists of unknown age Ihe rock m 
which tho fossils are preserved is a chorty shale, 
horizontally bedded and found twelve iiiiles west of 
Mount Isa at the head of tho rempleton River Tlie 
assemblage of fossils indicates a middle to uftper 
Cambrian horizon — (3) On a now species of OaptUus 
found attached to a PUrygotua carapace Some 
attached univalves, CaptUua meiboumenste, adherent 
to the coiintoipart of the Silurian Purygotus somite 
which was described by McCov m 1899 This 
jialteozoic Caputua shows, in its habit and form, a 
close resemblance to the related tertiary genus 
Hipponix 

Vienna 

Academy of Sciences, Jan 31 — E Kaschek On 
Talbot’s Law M Eisler and L Portheim Further 
researches on the nicotine poisoning of fruits and 
seeds In Ntcotuxna and At'ena, the alkaloid pene 
trates unhindered through the husk, m Fagopyrum 
with difficulty in Helxanlhua scarcely at all The 
embryos are unequally resistant to nicotine Calcium 
and potassium chlorides influence the degree of poison 
ing — L Mirskaja Regenerative processes m growmg 
points of Tradeaeantia gutanenau — M Holly Some 
new African fish forms Species of Barbus from rivers 

leb 8 — R Wegacheider Reactions in light and in 
the dark with counter and followmg effects — L Moser 
and A Brukl Determination and separation of rare 
metals from other metals (16) The quantitative 
analysis of gallium For separation of little gallium 
from much iron, sodium thiosulphate was used , this 
reduces feme to ferrous and precipitates gallium — 
F Staudinger Heteromorphoses m stigmata and 
other organs of Carauatua moroaua — H Burchardt 
Regeneration and symmetry of limbs stuck through 
the bodies of newts — C Zawisch-OstenRi The pro 
motion of bone growth by mjection of bone extiact 
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Feb 14 — A Kalian and G Brunner Velocity of 
eatenfloation of aloohola in formic amd — O Cocen- 
bsrger The Brachiopoda of the Cardita strata at 
Launsdorf in Middle Cannthia —0 Gugenberger 


n the influence of various altitudes on the action of 
tho thyroid gland in tho dog — K Federhofer Graph 
ical kinematics of a i rank loop oscillating m sptuie 
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Anthony James Cumming ) 

u ..f »>,„ Departiueut of Agriculture in India Botanical Series 
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By Trevor TroughU Pp j + J plateic (Calcutta Goiernment of India 

e Commonwealth Solar Observatory Mount Stromlo 

ilia. “ re,... CU-V, Ol... 

e,,.. a Hay 
Observatory diuiiig th 
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(NS) No 10 Ihe Integtatlnn of light by I hoto electrolysis By 
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' 9 pUUia 4d. net. No IIT3 (Ac. SOT) Pull Sc 
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d Street (Cind 8J06 ) P 


the llolUirn Exploaioiia and Fire* 
ippolnted by the Home Secretary to 
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Third Report of the rommittee appointed by Viscount 
the Raubllahinent of Bird Suctuarlea in the Royal Pai 
H M Stationery Oftlcu 


, Scotland 

p 6 (Bdlnhiiigh and lamdon H M Stationery Oftlcu ) M net 
Nyaaaland Pmteotorate Geologtcal Survey Wetet Supply laper 
o 8 Wolra Dams ami Heeervolrs for Eatate Purpoaea By Dr F 
^Pp 12^^ ***§”*^*^1^^ *^*®'®**“* Survey Department 

Union of South Africa Depaitmont of Agriculture Division of 
hemistry Serins Mo 92 Manuring of Wattlea hy I 0 Williams and 
vrtlllrer Trials with Wattlua by J B Osborn Pp 10 (Pratorln 
-jvornraent Printing Ortlce.) 

Colony and ITotectormte of Kanya Agricultural Onaiia Ninth 
Anuiial lleport, 1928 Pp Ml (Nairobi Dapiudmnnt of Agriculture ) 
Trlniilwl and Tobago Department of Agrlciiltiiie. Aduiiulatratlon 
Report of the Dlrectoi of Agrieiilture for the lear I92T Pp 42 
(Trinidad BWI tloveriimeiitl’rlutliig Office Purt-of Spain ) H (k) 
Journal of the Royal MIcroacopIcsl Society Herlea 8, Vol 49 Parti 

Imperial ^linmleal Ifi^ua^ 
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It of Fellows and Associates Man 
in the laical Government Ai 


Ministry of Health General Circular 
IIKie 14 (lainilon H M Stationery umn , , no. nev 

Ministry of Health Advisory Committee on Water Report on Rural 
Water Hiipplisa. Pp 88 (laindon HM Stationery Offlos ) lid net. 
‘Ir Ministry Aeniimutlcal Bsaearch Committee Reports ind Memo- 
la. No 1 lea (Ac 329) Wind iSjiinnl Kaperlmenta on the Design of 
Automatic Slot tor R.A h 28 Section and on Inteiconnection with 
Ailerons By F B Uradfteld snd K. W Clark (T 2628 s.b c ) Pp. 
20+13 plates 1« not. No 1181 (Ac 846) Inetmmentsl Records of 
the lateral Motions of s Stalled Biiatol Fighter Aeroplane By Prof 
B Melvin Jones and FHgbt-l leut 0 B Maitland (T 266T ) Pp 11 + 
22 pUtsa le not No 118(1 (Ae 848) Wind Tunnel Tests of venous 
Servo Rudder Systems By K V Wright (T J6t0 ) Pp. IT + 10 plates 
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A Royal Commission on the Civil Service 
AT the last meeting of the National Whitley 
Council for the Civil Service, the staff side, at 
the instance of the Institution of Professional Civil 
Servants, moved for the appomtment of a joint 
committee of the Council m the following terms 

That a joint committee be appomted to inquire 
into the recruitment, organisation, duties, and pay 
of the professional, scientific, and techmeal Civil 
Servants employed in the scientific, research, and 
experimental branches of the Public Service, and 
to make recommendations 

In reply, the official side of the Council, speaking 
on behalf of the Government, stated that while 
the motion for such a committee could not be 
accepted, the Government had decided to set up 
an mquury into the organisation and lay out of the 
research departments, upon which persons outside 
the Civil Service famihar with the problems in 
volved would be invited to serve The Institution, 
while not satisfied that the views of the staffs it 
represented would be adequately considered by 
such an mquiry, decided to await further infor- 
mation before settling the policy it should adopt, 
and to call an early meeting of the standing jomt 
committee of the Institution and the Association 
of Scientific Workers 

Two days after the meeting of the National 
Whitley Council, the Prune Minister unexpectedly 
announced to a women’s deputation, not pnmanly 
concerned with Civil Service questions, that if 
returned to power the Government had decided to 
set up a Royal Commission on the Civil Service, 
with, it appears, wide terms of reference which 
would permit of a radical re examination of the 
structure and organisation of the Service This 
announcement was received with surprise in 
ofiioial circles, and it was thought in some quarters 
that the Royal Commission would, m view of the 
character of its proposed reference, take withm 
its scope the mquiry conoenung the research de 
partments The Institution has made inqmnes 
through the staff side of the National Whitley 
Council, and learns that two separate inquiries are 
in fact intended 

It IB all to the good that the special problem of 
the orgaiusation of research under the auspices of 
the State should receive expert and impartial 
consideration The recent Report of the Research 
Co ordination Sub-Committee of the Committee of 
Civil Research indicated that there was scope for 
closer 00 origination m oertam directions, and 
better organisation and concentration of control 
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should lead to a higher status for the research 
departments, and so to better conditions for the 
scientific staffs, which lag far behmd those of non- 
Bcientifio civil servants But it is to be hoped that 
the Royal Commission will be so constituted as to 
ensure that, in the consideration of the structure 
of the Civil Service, due regard will be paid to the 
views of those who hold that science is an mtegral 
part of the life of oivibsed communities, and that 
economical administration requires a full recog 
mtion of the contribution that the techmcal expert 
in the wide sense can make towards the promotion 
of social welfare In the Civil Service the technical 
expert has httle or no authority and is normally 
regarded as a mere consultant, with the result 
that his career and status are adjusted accordingly 
The control of the Service by a close caste of 
administrators, few of whom have received an 
advanced scientific trammg, has mevitable reac- 
tions on the part that the man of science, whether 
pure or applied, is permitted to play m adminis- 
tration Status in the Civil Service, as elsewhere, 
18 reflected in remuneration, and Sir Richard Red 
mayne has recently pointed out m his presidential 
address to the Institution of Professional Civil 
Servants that the highest scientific posts m the 
Service carry half the salary of the highest 
administrative poets 

The modem State cannot afford to treat in this 
fashion those upon whom matenal progress de 
pends Efficiency of the administrative machine 
must depend upon a ready acceptance of the 
results of research and appreciation of the need for 
the scientific approach in the solution of adminis 
trative problems A Royal Commission which 
does not include a number of scientific and pro 
fessional men of acknowledged authonty and 
expenenced m the apphcation of scientific method 
and discovery to administrative necessities will 
inevitably produce a report highly coloured by 
traditional ‘ establishment ' notions m the Civil 
Service, which will nvet upon the Service for yet 
another generation a system of control now some 
two generations old and completely out of touch 
with modem necessities Mr Churchill, in reply 
to a parliamentary question, has stated that the 
object of the Royal Commission is to undertake 
"a dispassionate and informed examination of 
the Civil Service from the point of view of its 
efficiency as a national instrument and of its own 
well-bemg ” These words admirable, but we 
shall await with mterest the actual terms of refer- 
ence, and above all the actual personnel of the 
Commission 
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Rays and Waves 

(1) HandbwiK der Expenmentalphynk Heraus- 
gegehen von W Wien und F Harms Unter 
Mitarbeit von H Lenz Band 16 Sadto- 
c^tmUU Von Prof K W F Kohlrausoh Pp 
im -I- 986 81 gold marks (2) Band 18 WeUen- 
ojAxlc und Pdlarxaatum Bearbeitet von K F 
Bottlinger, R Ladenburg, M v Laue, Hans 
Schulz Photochemie, von E Warburg Pp 
xiv+674 63 50 gold marks (3) Band 19 

Dtsperaton und Abaorptwn Von Prof George 
Jaff6 Median mit verdnderltchem Brechungaindex 
und Lichtzeratreuung Von Prof Richard Gans 
Pp vm + 430 41 gold marks (4) Band 23 
Phoaphoreazenz und Fluoreazenz Teil 1 Von 
P Lenard, Ferd Schmidt und R Tomaschek 
Pp xxm + 741 71 gold marks (5) Band 23 

Phoaphoraazenz und Fluoreazenz Teil 2 Von 
P Lenard, Ferd Schmidt und R Tomaschek 
Lichielektnache Wirkung Von P Lenard und 
A Becker xi + 746 1544 72 gold marks 
(Leipzig Akademische Verlagsgesellschaft 
m b H , 1028 ) 

T O the third book of Newton’s “ Opticks ” are 
appended certam famous Queries, some of 
which are as apphcable to day as when they were 
first written In Query 17 he asks “ When a ray 
of light falls upon the surface of any pellucid body, 
and IB there refracted or reflected, may not waves 
of vibrations, or tremors, be thereby excited m the 
refractmg or reflectmg medium at the pomt of 
mcidence, and contmue to arise there, and to be 
propagated from thence as long as they contmue 
to arise and be propagated ? and are not these 
vibrations propagated from the pomt of mcidence 
to great distances ? and do they not overtake the 
rays of light, and by overtaking them successively, 
do they not put them mto the fits of easy reflexion 
and easy transmission described above ? ” 

In these dajrs when waves of light pose as 
corpuscles or quanta, and material particles assume 
the charaotenstios of waves (albeit waves m space 
of many dimensions), the whole of modem physios 
might be moluded m the two terms ' rays ’ and 
‘ waves ’ But these volumes of the monumental 
“ Handbuch der Expenmentalphysik ” are more 
particularly concerned with light waves and the 
rays from radioactive substances, and there is no 
danger of misunderstanding when they are sum- 
marued under these two headings At the same 
time, the dilemma which cmifronts the physicist 
is reflected in tiie treatment meted out to the 
quantum theory by the different authors to whom 
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the work has hem assigned Some aoo^t the 
theory whole-heartedly, others with evident hesi- 
tation 

(1) Prof Kohlrausoh of Graz has written a com- 
plete and impartial acoount of the soienoe of radio- 
activity, and we have nothing but praise to give to 
this admirable volume In some Contmental text- 
books wo have noticed a tendency to belittle or to 
Ignore the work of the Cavendish Laboratory and 
the Cambridge ph}r8ioiBtB No such tendency is 
to be found m this volume, where we meet re- 
peatedly the names of J J Thomson, C T R 
Wilson, E Rutherford, and their numerous fellow 
workers The longest chapters m the book are 
devoted to gamma rays — a subject to which Prof 
Kohlrausoh has made important contributsans — 
beta rays, and alpha rays Very remarkable are 
the results obtamed by the use of Wilson’s cloud 
chamber, by means of which the tracks of such 
rays are made visible In particular, mention 
may be made of the stereoscopic pictures by 
Meitner and Freitag (Figs 189 and 170), in which 
the path of a hydrogen particle set in motion by 
the impact of an alpha ray is clearly marked 
Some of Blackett’s photographs are also well re 
produced We have taken special mterest in the 
acoount of the H rays, including the description of 
Stetter’s experiment, usuig Aston’s mass speotro 
scope to show that the mass of such a particle is 
identical with the mass of the hydrogen atom 

(2) The greater part of vol 18 is devoted to 
physical optics Rudolf Ladenburg gives an 
mteresting critical account of the measurements 
of the velocity of light, takmg Miohelson’s latest 
value, c« 209,796 km /sec , as a standard In an 
added note it is pomted out that this is m close 
agreement with the value deduced by the astro 
nomical method (H Spencer Jones) ^ 

M V Laue is responsible for valuable articles on 
the optics of moving bodies, the reflection and 
refraction of light at the interface between iso 
tropic bodies, and the interference and diffraction 
of electromagnetic waves (with the exception of 
X rays) The first of these contains information 
as to recent researches not easily available to the 
student The same remark apphes to Bottkqger’s 
short article on the relativistic displacement of 
spectral lines towards the red and the bending of 
light m the gravitational field of a star The 
polarisation of light u well treated by Hans Schulz, 
who gives a careful account of histonoal and modem 
experiments and apparatus — -we notice referenoee 
are made to instruments by Hilger and « by j 
* BM NATUSI, Tol, 120, p SOI, 1917 
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Bdlmgham and Stanley Reproductions are 
given of the striking interference patterns of 
crystals due to H Hauswald 
A short article of 40 pages by E Warburg on 
photochemistry is mcluded m this volume The 
author seems to have imposed severe restnctions 
on himself m his treatment of this subject, and the 
result is somewhat disappointmg This arises m 
part from the complexity of the material, for 
although the quantum theory affords some ex- 
pluiation of the simpler photochemical processes, 
the reactions are m general compheated by second- 
ary changes which cannot at present be traced in 
detail or subjected to critical analysis When 
absorption of incident radiation takes place, an 
electron is raised to a higher quantum level, or m 
other words, energy of radiation is transformed 
mto quantum energy It is now assumed that, by 
mteraction with another molecule, this quantum 
eneigy can be changed into another form of energy, 
m this case, chemical energy 

To set up and preserve the laws of statistical 
equihbnum a particular process can m general 
never be supposed to act alone, unacoompamed by 
a corresponding reverse process , only the two 
together form a possible smgle mechanism of mter- 
aotion Collisions between electrons and atomic 
systems may be divided mto two types, those m 
which kinetic energy of electrons is changed mto 
quantum energy of atomic systems, and those m 
which the mverse change of quantum energy into 
kmetic energy of electrons occurs In thermo- 
dynamic equilibrium there must be just as many 
collisions of one type as of the other According 
to Franck, this conclusion must also be drawn 
with regard to the collisions between excited and 
unexcited atomic systems 

(3) Vol 19 of the ‘ Handbuch ’, though less bulky 
than some of its compamons, deserves special 
attention, as it has to do with subjects of great 
theoretical importance Prof Jaff4, of Giessen, 
writes on the related topics of the dispersion and 
absorption of light After a short hutoncal mtro- 
duotion the classical theories are discussed bnefiy 
but adequately The theory of dispersion was 
first suggested by Maxwell ui a question m the 
Cambridge Mathematical Tnpoe of 1869, but 
important work was done by Sellmeier (1871), who 
independently advanced the view that the differ- 
ences in the velocity of light m different materials 
must be attributed to the chreot action of the 
vibrating particles of the medium set m oscillation 
by the ether vibrations The electromagnetic 
theory of dispersion is then deseribed, and the 
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later developmenta consequent upon the adoption 
of the electron theory discussed Next we have 
on account of the application of the quantum 
theory to the problem, loadmg up to the dispersion 
formula of Kramers, and finally to the new quantum 
mechamcs — a truly notable record of scientific 
progress The experimental aspects of the sub 
jeot are next taken up, gases, hquids, and sohds 
being considered m turn, and comparison between 
theory and expenment being kept m view through 
out Chapter vi deals with several related 
questions of great mterest, such as the number 
of dispersion electrons, and the probability of 
quantum transitions 

Part II consists of three chapters dealing with 
absorption, commencmg with an account of the 
theories, mcludmg the collision theory of Lorentz 
and also the theory of Planck, m which the damp- 
ing IS referred solely to radiation Then follow 
descriptions of expenmental methods and of the 
results obtamed for gases and vapours, hquids and 
solids The whole work is well done and deserves 
high praise 

Prof Gans of KOmgsberg contributes a short 
chapter on media with variable refractive indices, 
and a further three chapters, which, in view of the 
growing importance of their subject, might well 
have been longer, on the molecular scattenng of 
hght 

(4) The difficulty of deahng with the vast amount 
of matenal accumulatmg as the result of modem 
scientific research is illustrated by the volumes on 
phosphorescence and fluorescence The method, 
which consists m abstractmg or reproduemg in 
considerable detail a large number of original 
papers, is far from attractive In the opinion of 
the reviewer, who sympathises with the authors 
m their task, more severe pruning and more 
critical selection would have increased greatly the 
value of the resulting work We hold that the 
author of such a volume need not attempt to 
provide an exhaustive account of all available data, 
even were that humanly possible, but rather to 
supply a judicious and stunulatmg survey of the 
mam facts and theories In the subject of lummes 
oence the difficulty is acute, arising in part from 
the fact that the development of the theory has 
not kept pace with the mcrease m the number of 
facts of observation and experiment 

The historical method is fdlowed m the earlier 
part of the volume, which begins with an account 
of the observations of Canton, Stokes, and Becquerel, 
fdlowed by a description of the work of Klatt (to 
whom the book is dedicated), of Lenard and bu 
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fellow workers, notably Hausser and Saeland 
We can do no m<H« than mention the mvestiga- 
tions of Qudden and Pohl on the electrical conduc- 
tivity of phosphorescent matenals when illumm- 
ated, and the work of the same investigators and 
of Schmidt on the dielectric constant of the 
matenal 

(5) The second part of Vol 23 contains five 
chapters which conclude the discussion of phos- 
phorescence and fluorescence, and five more cover 
ing some 500 pages which are concerned with 
photoelectnc activity In the chapter on fluores 
cence, it is pointed out that the time dunng which 
the emission continues after the cessation of the 
stimulus does not afford a sharp criterion to enable 
us to distinguish between fluorescence and phos 
phorescence It is suggested that a better critenon 
may perhaps be found m the photoelectnc effect, 
which postulates the complete separation of 
electrons from the active centres of the phosphore 
m all cases of phosphorescence of long duration 

Of outstanding mterest are the researches of 
R W Wood and others on the fluorescence of 
gases and vapours When sodium vapour is 
illuminated by sodium light, some of this light 
IS re emitted without change of wave length 
as resonance radiation But, in addition, other 
monochromatic radiations, forming resonance 
spectra, are given out when the vapour is illumm- 
ated by the hght of metalho arcs Recent investi 
gations have done much to unravel the complicated 
hne spectrum obtamed m this way 

The section on photoelectricity is mainly due to 
A Becker, and even if emphasis is laid on the work 
carried out by German mvestigators, it is useful 
to have the results summarised by one who has 
himself made important contnbutions to the 
subject We may mention in particular his work 
on the relation between photoelectnc and therm 
ionic emission The reviewer turned at once to the 
chapter on photoelectnc fatigue, and was mterested 
to find that this perplexing phenomenon is attn- 
buted by the author mainly to the influence of gas 
(ozone) or vapour (water vapour) on the emission 
of electrons The final chapter is on the practical 
applications of photoelectncity, and refers to the 
increasmg importance of photoelectnc cells m 
photometry 

It was by studymg the energy of photoelectnc 
emission that Einstem in 1906 was led to the 
theory of hght quanta, which seemed in direct 
antagonism to the wave theory al light The 
energy of the light quantum of frequency v was 
assumed to be Ak where h is Planck’s constant 
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We may oonolude with a queation put by Sohrdd- 
inger at the end of his leotures on wave meohanios 
Is it quite oertam that the oonoaption of energy, 
indispensable as it is m maerosoopio phenomena, 
has any other meaning m mioro-meohanioal 
phenomena than the number of vibrations m h 
seconds ? H S Allbk 


The Evolution of Human Races 
L’Ologenisp humatne {Ologimame) Par Dr George 
Montandon Pp xi + 477 + 14 planches (Pans 
F61ix Alcan, 1928 ) 200 francs 

D r GEORGE MONTANDON is known to 
anthropologists because of the contnbutions 
he has made to our knowledge of the Mongoloid 
peoples of Asia, of the inhabitants of Abyssinia, and 
of the pnmitive cultures of Afnca In the present 
imposing book he appears as the author of a work 
on s3rBtematic anthropology He has here attempted 
to do two quite separate things to give a system 
atic account of the living races of mankind — of 
which he distmgaishes twenty — and at the same 
time to apply a new theory to explam the ongm of 
human races The theory of 'bvolution which he 
applies IS that formulated by Prof Rosa of Modena 
in 1918 and named by its onginator ‘ ologenesi ’ 
(holos, entire) We thmk the author would have 
done much better to have written two books — one 
for the exposition of the theory he has adopted, 
and utibsed the other for his valuable data and 
charts relating to the descriptive ethnology of man 
kmd In brief, the theory is the weakest part of 
Dr Montandon's book, and many anthropologists 
may turn away before they reach the really valu- 
able chapters We also think that the earher 
chapters, which attempt to trace the ongm of the 
earth and of life, might well have been omitted 
After citing the vanous theories which have been 
formulated to explain the ongm of new species — 
Lamarckism, Darwinism, neo Lamarckism, neo 
Darwinism, mutationism, etc — the author rejects 
them all m favour of Rosa’s ‘ olog^iusme ', and 
proceeds to apply this theory to explam the facts 
of human evolution It is not necessary to enumer- 
ate all the postulates of his theory , they are numer- 
ous and arbitrary We need only mention two or 
three which are essential to understand its appboa 
tion to a race of human beings The theory pre 
sumes that every man, woman, and chdd of a race 
IS ‘ wound-up so that all, after passing through a 
oertam number of generations, will amve at a i^ti- 
cal or maturation stage On this stage being 
reached the whole species divides, half the m 
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dividuals bemg changed mto one kmd of race, the 
other moiety mto another Races ‘ unwind ’ and 
reach critical stages at different rates — some rapidly, 
others slowly — so that a backward race may be a 
true oousm of another which is highly advanced 
The theory is determinist in nature, but environ- 
ment, habit, and competition are operative and 
modify the result Races have also arisen by 
hybridisation Further, as mankmd is and has 
been distributed over wide areas of the world for 
long geological epochs, each area being the scene of 
mdependent advance, it is foolish to speak of, or 
search for, a hmited area of origin or cradle for man 
kmd Under this theory a new race appears at the 
same time over a wide area 

In a brief notice such as this, it is impossible to 
give a full exposition of Dr Montandon’s ideas, but 
enough has been stated to place the reader m pos- 
session of their trend Their practical application, 
even m Dr Montandon’s hands, requires a consider- 
able degree of constraint to make facts fit with ex 
pectation On the other hand, the author never 
shirks facts , he has searched all the latest btera- 
ture dealmg with blood reactions, immumty, etc , 
and sought to fit them mto his scheme Indeed, 
the book is a valuable repository of fact, even if the 
theory of ‘ olog4msmo ’ proves to have httle or no 
permanent value 


Chemistry and Physics of Sea Water 

BujloguxU Chemistry arid Phystes of Sea Water By 
H W Harvey (Cambndgo Comparative Physio 
logy Senes ) Pp x + 194 (Cambridge At the 
Umversity Press, 1928 ) 10a 6d net 

T his book deals with the particular chemical 
and physical conditions m the sea which 
appear to be most important m affecting the growth 
of plants and ammals The author reviews the 
results of researches subsequent to the pubhoation 
of Krammel’s “ Handbuch der Oceanographie ” m 
1911 Smee H M S Challenger led the way m 1872, 
there has been a steady increase m the number of 
vessels mvestigatmg the high seas, while at the 
same time manne biological stations established m 
mereasmg numbers m different countnes have m 
vestigated the conditions m coastal waters The 
combmation of a laboratory on shore with a small 
sea going vessel has proved particularly fruitful, and 
provides the author with much of the raatenal for 
this book 

Chapter i gfves a brief summary of the general 
jdiysiology of 'manne organisms, the factors con- 
trolling ^otoejntheeis, aqd the relation of the 
*1 
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animals to changes m oxygen tension, temperature, 
and light The part played by the so called dis 
solved organic matter is still obscure, but it is prob 
ably important Chapter ii deals with the chemi 
cal composition of the water, the dissolved salts and 
gases, and the hydrogen ion concentration Prac 
tioal details for the estimation of the more import- 
ant substances are given There is an interesting 
table of the elements occurring only m mmute 
traces in the sea, of which there is a large number 
Many of these rare substances are extracted from 
the water by the organisms, and they may assist or 
even replace related substances m metabolic pro 
cesses, as copper replaces iron m the respiratory 
pigments of the Crustacea 

Recent work on the supply of food materials for 
the phytoplankton has shown that the mtrates and 
phosphates are formed m the deeper layers and are 
brought to the surface by currents This depend 
ence of the phytoplankton (and of course ultimately 
all the plankton, great and small) on currents leads 
to considerable space being devoted to water move- 
ments The understanding of these movements is 
facilitated by a number of clear diagrams A short 
account is given of the recent work of Bjerknes and 
Sandstrdm on the mathematical treatment of cur- 
rents Chapter iv deals with the gam and loss of 
heat by the water and with the currents, which are 
largely responsible for the vagaries of temperature 
that are found in many places The study of the 
distribution of temperature with depth shows that 
m summer a layer of warmer water from 10 to 60 
metres m depth overlies a layer of colder water, 
there bemg a difference of temperature of several 
degrees between the two This condition, which 
occurs regularly in the summer m lakes m temperate 
regions, has only recently been noticed in the sea, 
although many of the old temperature records show 
it qmte clearly The difference m density between 
the two layers prevents them mixmg freely, and so 
prevents the phosphates and mtrates formed in the 
deeper water from reachmg the surface where they 
can be utilised by the plants A prokinged period 
of fine weather in summer may therefore cut off the 
food supply of the phytoplankton 

Chapter v deals with the colour and the penetra 
tion of light into sea water There is here a con 
Biderable field for experimental work, apart from 
that on photosynthesis, on the effects on raarme 
organisms of bght of different wave lengths 
Chapter vi concludes with a bnef review of factors 
influencing the fertihty of the sea and its fluctua- 
tions Here we are no nearer the solution than we 
are to solving the problem of the fertility of the 
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soil, and one of the greatest difficulties in the way 
is that we know so little of bacterial activity 
The author has succeeded in presentmg the reader 
with a clear review of the present position of the 
study of the physical environment m which marme 
organisms live There is a list of references to re 
cent literature at the end of each chapter, which adds 
to the vah» <rf the book It con be recommended 
to all who are mterested m the sea, and particularly 
to those who aro studying the physiology of its 
inhabitants 

Our Bookshelf 

Lehrbuch der Expenmentalzoologie ExpenmenteUe 
ErUmcklungakhre der Tiere Von Prof Dr 
Bernhard Dtirken Zweite Auflage Teil 1 Pp 
320 Tell 2 (Schluss) Ppxu+321 782 (Ber- 
lin Gebriider Bomtraeger, 1928 ) 61 gold 
marks 

In his first few pages the author of this book defines 
very accurately the scope of the subject with which 
he deals It is to include all branches of the 
analytical study of development m the animal 
organism considered as a vhole, but not that of its 
parts considered separately In the book he there- 
fore discusses heredity, fertilisation, and the differ 
entiation of specific form Ho does not deal with 
the growth of the body m size Having so defined 
his subject, ho proceed to name it “ Exjierunental 
Zoology *’ The use of this title is open to objection 
from many points of view In the first place, it is 
not descnptive The experimental method is now 
used, or is coming to be used, in all branches of the 
science, wherever its use is effective Its use is 
oertamly as characteristic of many other branches 
as it 18 of the subject of this book But a more 
important objection is that a classification of a 
science by the methods used m its vanous branches 
must always be unsound In zoology this type of 
classification has been widely used and owes its 
ongm to the history of the science To speak of 
exjienmental zoology to day in the sense of the 
author of this book, or in any similar sense, is an 
anachromsm It would surely be better to allow 
the term to fall into disuse and to name all the sub 
divisions of the science according to the subject 
matter of each It would not be aiflScult to choose 
such a title for the subject of this book 

Probably the chapters which deal with the experi 
mental study of differentiation will be of most use 
to biologists outside Germany This w a subject 
which (^nnan biologista have made particularly 
their own, and a good summary of their recent work 
upon It was nee<^ This ne^ the book seems to 
supply The other parts of the subject have been 
more frequently summarised, and the aocoimt given 
here is onen short and sometimes moomplete In 
particular, only some of the aspects of fertilisation 
are discus^, and a theory is put forward m regard 
to it with which by no means all workers upon the 
subject will agree 

It IS perhaps not surprising that the examples 
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quoted eu:e largely results obtamed by German 
workers Numerous examples oould be given m 
which work of apparently equal or greater im- 
portance by other biologists is not discussed In 
other respects the second edition of the book appears 
to have been brought up to date It should be 
useful to biologists in Great Britain 
A Laboratory Manual Elementary Physical 
Chemistry By Prof Edward Mack, Jr , and 
Prof Wesley G France Pp xi + 196 {New 
York D Van Nostrand Co , London Mac- 
millan and Co , Ltd , 1928 ) 8s 6d net 
The laboratory manual of Profs Mack and France 
begins with three theoretical “ Exercises ”, deahng 
with units and dimensions, significant figures, and 
errors of experiment, respectively Those are 
followed by a series of thirty five experiments, of 
which two are concerned with determmations of 
molecular weights in solution, two more with con 
ductivitics and transport numbers, two with the 
preparation of a standard cell and the study of a 
concentration coll, whilst the hydrogen electrode 
and indicators form the subject of two more expen 
ments in the electncal section of the book These 
experiments provide adequate samples of measure 
ments of those properties of dilute solutions of 
electrolytes which have occupied such a prominent 
position m physico chemical literature during the 
past forty years, but they leave room for an 
exceptionally large proportion of expenments with 
gases and liquids other than dilute solutions 
The course is therefore exceptionally well 
balanced, and can be recommended on account of 
its progressive outlook The text dealing with the 
individual experiments is well wntton, and is pre 
sented in an attractive form The manual is a 
competent and trustworthy guide for a laboratory 
course of thirty six periods, and would serve as a 
good preparation for more advanced work m 
physical chemistry 

The Year Book of the Scientific and Learned Societies 
of Great Britain and Ireland a Record of Work 
done in Science, Literature, and Art during the 
Session 1927-1928 by numerous Societies and 
Government Institutions Compiled from Official 
Sources Forty-fifth Annual Issue Pp vu + 
420 (London Charles Gnffin and Co , Ltd , 
1929) 18« net 

A NOTE of warmng is sounded in the preface to the 
new issue of this valuable aimual The publishers 
state that for some years past “ the heavy cost of 
production has been altomther out of proportion 
to the sales ”, and that although they are anxious 
to contmue their part, they cannot do so without 
more support 

As usual, the societies mcluded are grouped in 
fourteen sections according to the subject of their 
activities ' Societies with London headquarters 
come first, followed by provincial, Sootti8h,and Insh 
societies In each case the address, officers, and par- 
ticulars of meetinm, membership, and pubhcations 
are ^ven, f oUowed^by a list of papers read dunng.the 
session 1927-28 Incidentally, it is remarked that 
in future, only papers which are publiidied are to 
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be mcluded, so that the Year Book will be an mdex 
of published work, and as such alone the volume 
must be of considerable service Government de- 
partments such as the National Physical Labora 
tory are mcluded m their appropriate sections 
The thanks of scientific workers generally are 
due to the officials of the societies who have co 
operated with the publishers m makmg the Year- 
Book not only available but also authoritative 
We hope with the publishers that sufficient sales 
will be forthcoming to make possible the contmu 
ance of this useful reference book 
Preparation of Scientific and Technical Papers 
By Prof Sam F Trelease and Emma Sarepta 
Yule Pp 117 (London Baillifere, Tmdall 
and Cox, 1927 ) Is net 

If every liegmntr, and some experienced trans- 
gressors, wore to cligost the contents of this little 
book before again attempting to place on pnnted 
record the method and results of a scientific 
mvostigation, critics of the qiiabty of such con 
tnbutions to literature would in largo measure be 
dopnved of illustrative material, of which there 
IS at present no lack Indeed, had the advice 
which the authors offer been loss well founded, 
and their specific directions less generally accept 
able than is m fact the case, they would still have 
rendered notable service m empbasismg the im- 
portance m such matters of clear and logical 
presentation, of attention to detail, and of a 
reasonable measure of uniformity Thus, whdst 
there may be two opinions concerning some of the 
mdividoal instructions, there can be one only con 
ceming the value of tho book as a whole The 
subject matter deals concisely with the arrange- 
ment of a paper and its preparation for the press, 
and the attention which is afterwards requiiw of 
the author , it includes a description of methods 
of citation, abbreviation, tabulation, and illustra 
tion Editors and readers of scientific bterature 
will agree that there was room — on many a shelf — 
for such a book A A E 

A Classbook of Practical Chemistry First Year By 
J Moms Pp vm + 103 (London Methuen 
and Go , Ltd , 1928 ) 2s 

This book is mtended for pupils commencing the 
study of chemistry A new feature is that the 
directions for carrying out expenments are given 
on the left hand pages, while the results are 
desenbed on the nght hand pages, and the author 
sugTOsts that “by the adoption of some simple 
memod of covenng, the nght hand page is com 
pletely hidden during practical work ” The suc- 
cess of such a scheme must depend largely uj^n the 
teacher and upon the age of the pupils The in- 
structions for carrymg out ex^nments are simple 
and clear, but the scope of the book might with 
advantage have been lightly extended to include 
such expenments as the preparation of hydrogen 
and mtrous oxide The melting and boiling points 
of sulphur are mven as 116° C and 448° C instead 
of 112 8° C and 444° C respectively The equation 
for the reaction of magnesium with carbon dioxide 
(p 39} IS inoorrgot 
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Letters to the Editor 

[The Editor does not hold htmaelf responsMe for 
optmons expressed by h\s correspondents Nettner 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Ozone Absorption during Lon^ Arctic Night 
In Nature of April 27, p 644, Prof R W Wood 
again raises the hopes of astronomers that it may be 
possible to obtain an extension of the ultra violet 
spectra of the siin or stars by gomg to a station near 
the pole at the end of the winter He assumes — as 
most jieoplo have done — that the ozone in the atmo 
sphere is formed by ultra violet radiation from the 
sun, and since it is the absorption by ozone which 
causes the abiupt extinction of stellar spectra at 
about 3000 A , he naturally concludes that tiusabsorp 
tion would be least where the upper atmosphere has 
had least aunhght 

I fear that it is necessary to dash any such hopes 
of astronomers, and possibly this note may save 
someone from the discomforts involved m a fruitless 
expedition to high latitudes in the winter U e have 
now, by the kindness of a number of helpers, a series 
of observations extending over many months at 
twelve stations, ranging m latitude from 70® N to 
4S® 8 These observations are quite regular and 
consistent, and show that the lowest ozone values 
are found m tropical regions at any time of the year, 
while the highest ozone values are found in high 
latitudes m spring In the tropica there is practioafiy 
no annual vanation, but in high latitudes the annual 
variation is very large (the maximum amoimt of 
ozone is about twice the minimum amount), the 
maximum being in spnng euid the minimum being m 
autumn The autumn values m high latitudes are 
nearly as low as those in the tropics, so that while m 
the spring hemisphere the amount of ozone mcreases 
rapiiy from the tropics to the pole, in the autumn 
hemisphere the amount of ozone is nearly constant 
at all latitudes 

These results are, of course quite inconsistent 
with the suggestion that the ozone is formed by 
ultra violet radiation from the sun The shortest 
wave lengths from the sun will undoubtedly form 
ozone, but the longer waves which are strongly 
absorbed by ozone will decompose it As there is so 
much more energy in the bancl of longer wave length, 
it 18 not surprising that the equilibrium amount of 
ozone, when the atmosphere is subiected to both 
wave lengths, should bo very small What forms the 
ozone IS not, at present, certam, but the connexion 
found between the amount of ozone and magnetic 
disturbance might suggest some action associated 
with the aurora, though oocurnng lower down (the 
ozone apfiears to be at a height of about 40 to 50 
km , while the minimum height of the visible aurora 
18 about 90 km ) Whatever the action forming ozone, 
it IS clear that the oqiulibnum amount due to sun 
light IB always smaller than the amount actually 
present, so that the sunlight tends to reduce this 
amount 

If astronomers wish to got spectra extending as far 
as possible into the ultraviolet, they should go to 
the tropics, or should choose days in temperate 
regions during the autumn with aritioyclomo con 
ditions and a tropical air current above, as under 
these conditions the amount of ozone is as low in 
temperate regions as in the tropics 

G M B Dobson 

Boars’ Hill, Oxford, Apnl 27 
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Thyroid and Temperature In Cold-blooded 
Vertebrates 

The thyroid is well known to be concerned with 
temperature regulation m homothermio animals It 
seems, however, also to have a somewhat analogous 
function in cold blooded forms In an expenment 
undertaken to mvestigate the temperature coeffloient 
of metamorphosis, a number of sets of half grown 
Rana temporana tadpoles, after all being exposed to 
the same oonoentration of filtered thyroid suspension 
m water for the same length of time, were placed at 
various temperatures from 3° to 30° C The thyroid 
dosage was moderate, sufficient to produce meta 
morphosia m about a week at room tomporature 
As expected, temperature exerted a marked effect 
on metaraorpluo rate Those exposed to tempera 
turns below 6° C , however, provided a surprise After 
showing a certain degree of change, they proceeded 
no further m metamorphosis Even when removed 
to room temperature, tnoy continued mdefimtely in 
this half and hsdf condition, as shown in the photo 
grwh (Fig 1), taken several weeks after removal 
That permanent intermediate conditions between 
larva and adult could be obtained m urodeles was 
already known from the work of 
Jensen and others on axolotls 
This 18 , I beheve, the first case 
in Anura It confirms the view 
that metamorphosis is not on all 
or nothmg resRition The relation 
to temperature, howexer, is what 
especially concerns us here The 
half and half state can only be 
interpreted as follows (1) the 
treatment with thyroid ah extra 
causes a marked compensatory 
reduction in the animal’s own 
thyroid (a fact well known in 
amphibian expenmen ts) , (2) some 
of the effect of the thyroid dose, which causes rapid 
metamorphosis at higher temperatures, is here used 
up m counteracting the effect of low temperature 
instead of in producing metamorphosis 

Something of the same sort can be deduced from 
other work, such as that of Adler, who found that m 
untreated tadpoles high tempierature caused regression 
of the thyroid, low temperature hypertrophy, both m 
growth and functional activity 

The conclusion appears to be justified that in tad 
poles the thyroid is acting as a primitive temiwrature 
regulator, or rather as a temperature buffer The 
metabolism of tadpoles is lower in the cold than in the 
hot , but thanks to the thyroid’s hypertrophy m the 
cold and regression m the hot, and to the fact that 
thyroid secretion increases metabolism, the difference 
18 not so great as it would be without a thyroid On 
this view, the temperature coefficient of oxygen con 
sumption and other metabolic activities ^ould be 
greater in thyroidless than m normal tadpoles It 
would be of great mterest for anyone who has com 
niand of the techmque of thyroidectomy in frog 
embryos to put this deduction to the test 

JuuiAN 8 Huxley 
King’s College, London, W C 2 


Mimicry 

In Nature of April 27 there appears an ai tiole on 
imnuory by Dr Hale Carpenter, of Uganda, m which 
he pays me the oomphment of quoting extensively 
from an essay of mine on evolution whioh wpeared 
in the volume “ Evolution m the Light of Modem 
Knowledge " In Dr Carpenter’s article he asserts 
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that ‘ natural aeleotion ’ afCorda the only natufactory 
explanation of mimicry, and he onticiaea the tentative 
explanation which I put forward 

I quite freely admit that I am unable to give an 
explanation of the numerous facta adduced by Dr 
Carpenter To do ao would require years of original 
work m each locality , the environment, both physical 
and biological, would have to be thoroughly analysed 
in each case, which notoriously has not been done 
We should have to account for the fact that m 
some cases the supposed model is rare and the immic 
far more numerous, and wo should have to deal with 
the distressing ciroumstonoe that evidence for serious 
attack by bii^s on butterflies in the adult condition 
IB sadly lacking Bergh in his “Momogenesis ’ states 
that only one example of this was known to him, 
and that was in Ceylon, where the bee eaters (Mero 
pidee) devour large numbers of the supposedly dis 
tasteful Danaidsc ' 

Of one thing, however, I am certain, and that is 
that natural selection ’ affords no explanation of 
mimicry or of any other form of evolution It means 
nothing more thm ‘ the survivors survive ’ Why do 
oeitain individuals survive T Because they are the 
Attest How do we know that they are the fittest 1 
Because they survive Is not this a mere form of 
words, just as deserving of condemnation as the 
phrase ‘ the Will of God ’ used by Darwin s theological 
opponents ? 

That more young are bom than can survive was 
known to Lamarck, and is explicitly set forth in his 
‘ Zoological Philosophy , but he did not make the 
imstake of supposing that the lulling of James can 
affect the quauties of Tom Put m other words, 
natural selection con only ‘ select ’ what is already 
there, and the real problem for science is how what 
is there came mto existence Towards the solution 
of this problem, so far as it affects the wing colours 
of butterflies, very little has as yet been done , never 
theless, a beginning has been made Sir Frederick 
Guwland Hopkins has shown that uric acid forms the 
white back^ound in the wings of Piendw, and iny 
friend. Dr D L Thomson, now lecturer on bio chem 
istry m McGill University, Montreal, has shown that in 
another family the colour of the background is due to 
a substance in the plant on which the larva feeds 
Onlj along such lines as these will the problem of 
ammal coloration be solved 

When the school to which Dr Carpenter apparently 
belongs are asked how the vanations which are 
‘ selected ’ originate, their only answer is chance , 
and ‘ chance ’ as aui explanation of a regularly recur 
nng biological phenomenon does not commend itself 
to me E W MacBrfdk 

Imperial College of Science, 

South Kensmgton, S W 7 

Db Hale Cabfentbr in his article on mimiory 
(Nature, Apnl 27) mentions that it is held by many 
as an objection to the theory of the evolution of 
mimetic forms by natural selection that the minuo 
must be imstaken by the predatory ammal for its 
model, if the resemblanoe is to be of any usq to it, 
and that therefore slight resemblances will be uaeiess, 
and the evolution of the perfected resemblanoe un 
intelligible This diflaoulty, he sugMte, may bo 
removed by the consideration that the mimio need 
only remind the enemy of its model to set up a 
repulsion in its mmd and ao escape He instances 
our repulsion to a worm, whioh he aUnbutos to its 
resemblance m form to a snake, for which we have 
an wioestral repulsion 

Is this necessary f Does not the objection ik any 
case rest upon for too anthropomorphic a oonoepUon 
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of the animal mind ? Psychologists tell us that the 
ammal may be regarded for practical purposes os 
unreasomng in everyday hte If this is so, the mental 
prooesses of mi ammal such as a bird m searching for 
its prey will be very different from ours m lookmg 
for an object We, as we examine the bark of a tree 
for an insect, are continually companng the form of 
each piece of bark with that of the insect, and con 
Bidorjng whether it is bark or insect The bird will 
not consider , its glance will pass over the bark, 
often slowly and with apparent care, until some 
object, by its resemblanoe to the remembered picture 
of the insect, starts the feeding reaction There is 
no oonscioUH compansem , the stimulus is received 
and the reaction follows instinctively To protect 
the insect, its resemblance to the bark need only bo 
sufficient to keep the stimulus, when the bird’s glance 
lights upon it, below the threshold value for the 
reaction 

Protective resemblance and mimicry are here 
entirely parallel The probability of stirring up the 
feeding reaction will be less the more perfect is the 
resemblanoe either to an inedible ammal or to an 
mammato object, but it seems that a very slight 
reseinblanoe may often be effective We know how 
readily we may mistake objects at a first glance, 
esjpeoially when our minds are maotivo, for others to 
wmoh they have only a slight resemblance A man, 
waking from sleep, may mistake clothes thrown over 
a chair for a person m his bedroom A second glance, 
always acoompamed by thought and comparison, 
shows him his mistake, but for the animal there is no 
such thought and comparison Hudson ( ‘ Birds and 
Man , Dent, 1923, pp 46 8) has an account of an 
incident m which he was mobbed at dusk by a flock 
of goldorests, and later by another of swallows and 
house mairtins in full daylight The behaviour of 
birds was due, as he afterwards showed, to the resem 
blanoe of the colour of his cap to that of the fur of a 
oat The acuteness of the vision of the predatory 
animal only enters indirectly mto the problem The 
bird’s vision may be easily acute enough to distinguish 
the differences between the mimic and its model, just 
as the swallows could certainly have appreciated the 
difference m form between the cap and the oat Yet 
the differences may be unperceiveil and the resem 
blanoe effective, even when it is slight These con 
Hiderations seem to remove the difficulty, felt by 
many, in the evolution of mimicry and protective 
resemblance from beginnings which must ha\B been 
veiy imperfect G S Cakteb 

Zoological Department 
Umversity of Glasgow 


Anomalous After-Effect with Quartz 
The true and the apparent resistivities of some 
dielectrics have been round by S W Richardson 
(Proc Poy Soe , A, 92 , 1916 , 107 , 1926), one of 
the writers (the paper is now in the press at the 
TOhoku Impenal University), and othenj The ap 
parent resistivity of quartz under a oertam constant 
applied potential moreoaos rapidly with time and then 
gradually tends to a saturation value after about 30 
mmutes for quartz plate out perpendicular to its 
optical axis (The resistivity is measured by eon 
duoting ohargp through dieleotnos under vonous 
apphea potentials, and the tune means the duration 
of the application of a constant potential ) 

It may be expected from the paper of one of the 
wnter8(Sct Rep Tihohulmper Untver ,10, 101 , 1921) 
that the apparent resistivity will show some anomaly 
for apphM potential which moreases beyond the 
‘ limit potentied * Thus, we found an anomalous after 
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effect on the apparent resistivity of quartz plate cut 
perpendicular to its optical aitia First, we put a 
known potential on the quartz during a constant time 
interval (always 10 minutes) , m this time interval 
the quartz is made to conduct the electric charge 
freely, and it is connected to earth during a known 
time mterval , then putting on a known potential, 
the accumulated charge due to conduction is measured 
during a known time interval , in tlus case the ap 
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parent resistivity is much smaller than that of the 
quartz in neutral state Next, it is earthed until the 
residual charge and the tune effect due to the latter 
potential have completely disappeared, euid then the 
measurement of the apparent resistivity is made imder 
the same external conditions as the above during a 
known time mterval, and then it is earthed m tlus 
case the apparent resistivity is a little larger than that 
of the first, but yet smaller than that of neutral state 
The measurement and earthing as above are 
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repeated until the effect of the first applied potential 
disappeeirs The variation of this total time interval 
for the first applied potential which affects the ap 
pimnt resistivity as an after effect is given in Fig I 
^e potential for measuring the apparent resistivity 
18 always 60 volts The temperature of the quartz 
18 always kept at 12° C As shown in Fig 1, the 
time interval during which the after effect exists 
increases shghtly with the potential and is discon 
tinuously increased at the potential between 300 360 
volts per mm thickness (260 300 volts for actual 
thickness), and again slowly mcreases, and from about 
700 volts per mm thickness (600 volts for actual 
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thickness) it increases rapidly, and it seems that it 
gradually tends to a saturated state In the paper of 
one of the wnters above referred to, the limit potential 
IS roost important for dielectrics, and for quartz is 
equal to 324 volts per mm thiokness as the mean 
v^uo from the residual charge and time effect Thus 
it can be concluded that the anomalous after effect 
appears at the hmit potential 

Fig 2 shows the variation of the ratio of the ap 
parent resistivities at 5 minutes after the first earthing 
and the neutral state, with respect to the first applied 
potentials , the rate of decrease of the apparent 
resistivity increases rapidly m the neighbourhood of 
the limit potential and then gradually tends to a 
saturation value 

The decrease of the apparent lesistivity and the 
appearance of the anomaly are exactly the same in 
both cases , the first applieil potentials are positive 
and negative, and the after effect depends simply on 
the absolute value of the first applied potentials 
Hence it seems to us that this anomalous after effect 
IS probably due to some property of the atomic 
lattice of quartz 

H Saeousa 
S Shimizu 

Institute of Phjsics, 

T6hoku Imperial University, Sendai, 

Mar 2 


Plasticity and Water Absorption of Clays 
In spite of the cause of the plasticity of clays having 
been tne subject of much sjieculation, no generally 
accepteil theory appears to have been developed 
The following measurements of water absorption and 
some other jiroiierties of clays throw further light on 
the problem and appear to me to be of general interest 
in the theory of the properties of colloids 

Tlie ‘ water absorbed ^ was measured by determining 
the increase in concentration m chloride ions whioh 
occurred when the clay, dried at 100°, was added to a 
standard solution of the chloride of the base with 
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1 hiotlde Solutloris ixr 
100 gm ol Cls\ 

Plsstli-lty 

Number 

^rrtne* 

Bulk 

Dunsity 

Li 

N 

18 4 

40 6 

82 

62 

2 12 

Na 

12 8 

34 4 

60 

86 

2 07 

Mg 

10 4 

17 4 

66 

82 

2 01 

Ca 

83 

16 8 

42 

67 

1 80 

NH, 

62 

15 4 

22 

6 

1 70 

K 

2 7 

16 1 

22 


1 46 

H 


63 

20 

0 

1 66 


which the clav was saturated, it having been proved 
by various workers that clay does not absorb the 
cfilonne ion Five grama of clay were usually added to 
10 c c of solution , after centnfuging, the weighed 
decanted liquid was titrated with silver nitrate solu 
tion This method of ‘ negative absorption ’ seems to 
have been strangely neglected in the study of the 
water affinity of colloids in spite of its use by McBam 
in the study of soaps, and by Gaunt and Francis for 
silica, and ferric, ana alumimiun hydroxide gels (Trane 
Faraday Society, 24 , 32 , 1028) The other three 
properties tabulated were determined on the sod which 
contained 60 per cent of clay. The relative ‘ hard- 
nesa ' figures represent the percentage matenal which 
failed to be powdered after a standard shaking treat- 
ment of dried pellets of each material The Atterberg 
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plasticity niunber represents the range of percentage 
water content over which the soil remains plastic 
This direct demonstration of the lyophilio senes 
correlates nearly perfectly with the other properties 
tabulated Frelinunary counts m an ultra microscope 
of the number of particles per gram of olajy seem to 
inilicate that the ultimate dispersion of those clays 
will also follow the order of hydration, but it should bo 
emphasised that this is not the same as the order of 
the flocculating concentrations of the different clays 
by the chlorides of the respective bases 

These figures show clearly how the properties of 
one clay with different bases follow the water 
absorption of tlie clay , Table II shows m a pre 
liminary way how the plMticity of different clays with 
the same base (soiliiun) also follows the water absorp 
tion The properties of some of these clays have been 
described by Joseph and Oakley {Jour Agr i>ctenee, 
19, 121 , 1929) 

Table II 


Clfty rrom- 

SKVAI.O, 

Water alworbecl 
from AT/ 10 Na< 1 
by lOOgm (.lay 

Plaaflilti 
Vmnlmr ..f 
Moll 

(perwnt 
In boll) 

Bentonite 

7 

41 8 

441 

01 

38724 

40 

31 3 

60 

62 

30100/1 

37 

28 6 

66 

74 

20933/4 

27 

26 6 

37 

67 

13107 

24 

18 6 

20 

80 

Amorphous 
*^To006 j 

20 

15 1 

30 

about 1 

about 1 

about 64 


Although the clay contents of the soils are not 
comparable, the mnuenoe of the composition and 
hydration of the clays is still sufficient to detennme 
the plasticity This is particularly striking m the low 
plasticity of No 1S107 This soil contains 80 jier 
cent of a clay which, as shown by the ultra micioscope, 
contains more than twice as many particles as 
No 38724 It 18 evident that although the fineness 
of a clay may be a f»c tor in its plasticity, the water 
affinity is more iniixirtant 

Finally, the water absorbed by a clay is greatly 
infliienceHl by the concentmtion of the reference salt 
used m the solution This is presumably an osmotic 
effect Below is shown the effect of different concen 
trations of sodium chloride on the water absorbed by 
sodium ‘ saturated ’ clay No 38724 

Dilution of NaCl 

(litres) 0 2 1 10 2S 50 126 

Water absorbed per 

100 gm dry clay 6 7 12 8 34 4 49 0 80 0 102 

In keeping with this change m absorbed water the 
plasticity number fell 13 units when normal sodium 
chloride solution was used instead of pure water 
Experiments at higher dilutions are rendered difficult 
by the defiocculation of the clay At present it is 
impossible to decide whether this phenomenon of 
water absorption is due to imbibition by hypothetical 
gels in the clay or to a kind of polar ab^rption round 
each clay particle as postulated by Hatschek for other 
colloids (Jour Phya Chem , 31, 383 , 1927) and 
others (Weisner and Cunningham, Jour Phya Chem , 
33,312, 1029) In view of the increase of dispersion 
with hydration observed in the ultra microscope and 
the impossibility of separating a clay into two fractions 
of markedly different properties, I mohne to the 
latter view H B Oaki^y 

Wellcome Tropical Research Laboratories, 
Khartoum, April 7 
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Go 'education 

In Natubk of April 13, 1 note an article which seems 
to me to maintain the thesis that co education in the 
medical schools of London is undesirable because its 
prevalence would interfere with the efficiency and 
success of the London School of Medicine for Women 
I would suggest that your brief against co education 
18 carried considerably farther than the highest 
authorities at the London School of Medicine for 
Women really desire, if one may judge from a letter 
to the Nation and Atherusum, written by Sir Francis 
Aoland, the chairman of that School, dated April 9 
In that letter Sir Francis expresses a pameil surprise 
at my suggestion that the London School of Medicine 
for Women objects to oo education He declares 
‘ All the evidence given bv the School before the 
Committee ” {that is, the lecent University C!om 
mittee) “was m favour of co educational facilities, 
and we have always welcomed every extension of it ” 
The ‘ipiota’ system, which is condemned in Naturb, 
was first suggested by the Professorial Board of 
University College m 1915, since which date University 
College Hospital has taken a ipiota of twelve female 
students annually, and the sjstom has worked with 
complete success 

You ask why the recent Univeisity Committee, 
apjiointed on the motion of Mr Walter Spencer ancl 
myself, should have declared that there was a 
“ prepossession in favour of co education m the 
University ” The reasod is probably to be found m 
the report of a previous University committee in 
1916, which had investigated tins very question of 
medical co education at the men’s schools of London 
That report was overwhelmingly m favour of co 
education as a principle It is significant that the 
large majority of women’s societies have taken the 
view that oo-oduoation shoulil be practised in the 
medical schools of the University of London as it is 
practiswl in iirovincial universities 

E Graham Littik 

House of Commons, S W 1, April 18 


Dr Graham Little is well known as a champion 
of medical co education, and we pnnt his letter on 
the subject with pleasure The article m Nature 
was not intended to indicate any general objection 
to CO education, but we suggested that the rjiiestion 
of medical co education in London constitutes a 
special problem since a well organised system of imi 
sexual medical schools is already in existence Con 
ditions in 1916 dunng the War weie quite exceptional, 
and the view then taken on the question of inedioal 
CO education cannot bo regarded as binding the 
Uiiiversitj We retain our dislike of the ‘ c^uota ’ 
system, notwithstanding Di Ornham Little’s interest 
mg evidence as to its origin and workinir 

The EpiTOR 


Active Nitro&en 

The recent analysis of the band ^eotrum of 
nitrogen in the Schumaim region by Profs R T 
Birm and J J Hopfield (Aatro Jour , 68, p 274 , 
1928) throws a floocl of light on the identity of active 
nitrogen It has been shown that the bands in the 
Schumann re^on have nothing m common with the 
bands in the visible and the ultra violet The presence 
of a strong metastable level in the N^ molecule has 
thus been established, and is m accord with the 
electronic level scheme of R 8 Mulliken (Phya Rev , 
S3, p 216 , 1928) 
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That active nitrogen is a moleouJe of nitrogen in 
this metastable condition is further supports by 
some recent experiments which we have earned out 
on the life of active mtrogen. This can be vaned 
within wide and mdeflmte limits simply by the regula 
tion of pressure, everything else remammg constant 
For a short life of the order of 0 1 sec the experiment 
IS best performed by drawing our nitrogen at about 
7 to 8 mm pressure from a region of condensed dis 
charge For very low pressures, say 0 03 mm of 
mercury, the active mtrogen is formed with an 
eleotrodoless discharge and its life be abnor 

mally extended to several minutes It has been 
clearly observed by us that for any given specimen of 
mtrogen the life of active mtrogen moroases con 
tmuously and regularly with the decrease of pressure 
This IS a strong evidence for the presence of meta 
stable molecules 

In another senes of expenments we have pro 
duoed the infra red lines of mtrogen belonging to the 
eleotromo configurations by exciting 

first mtrogen and then active mtrogen with unoon 
densed discharge under exactly identical conditions 
No change in the relative intensity of hnes was 
observed, which ^mts to the conclusion that there is 
no appreciable density of atoms present in active 
mtrogen P K Kionnu 

a Basu 

Department of Physios, 
dcienoe College, Patna, Mar 27 


Db Kicklu and Mr Basu seem to have overlooked 
an early investigation (Proc /Joy Soc , A, vol 86, 
p 264), in which it is shown that a given sample of 
active mtrogen, masle active at a low density by the 
eleotrodoless discharge, can, after mterv^ up to 
several mmutes, be made momentarily very bnght 
by compression 

Ihis exmrunent seems to cover what Dr Kiohlu 
imd Mr Basu have observed, with the additional 
point that compression causes the active gas to give 
up Its energy rapidly tn the form of light (a bands) 

This seems olewly to prove that collisions of some 
kind are the occasion of the emission of a bands (let 
positive mtrogen bands) 

I am not sure if I understand the views of the authors 
rightly But the level which Mulliken concludes is 
metastable is the lower level concerned in the emission 
of the a bands It is not clear to mo how the meta 
stabihty of this level helps us to understand how the 
gas remains for a long time loaded with the energy 
necessary for the emission of a bands, which mvolve a 
level several volts lugher Rayxeiqh 

Terling Place, 

Chelmsford, Essex, April 24 


Properties of the Terms of the Helium Molecule 
If m a diatomic molecule the influence of the 
intemuclear axis on the valence electron is strong 
compared with the influence of the nuclear rotation 
(case I ), the component <r, along that axis of the 
vector I representing the moment of momentum of 
the electron, is, as was shown by Hund, a whole 
multiple of A/2t, and the rotatumal energy is, apart 
from a constant, proportional to + 1) (y - total 
moment of momentum of the moleouJe) If, on the 
other hand, the influence of the rotation is pre 
dommant (case II ), I is quantised with respect to 
the axis of rotation, and if its component along this 
axis IS p, the rotational energy is proportional to 
(/ - s) (l - P + 1 ) The energy in the mtermediate case 
No 3108, VoL 123] 


IS a oomphoated function of y, and has been calculated 
approximately for simple oases by Hill and van 
Vleck (Phya Bev , 38, p 260 , 1928) 

Case I is realised m most molmules The eleo 
tromo spm usually oompheates the problem In the 
helium band spectrum we can obrarve, as already 
shown m a qualitative way by Weicel {Zeit f Phy» , 
62, p 176 , 1028), all the different stages of transition 
between the oases I and II The terms which w?e 
produced by the different orientations of orbits with 
(w2 (t complex) are of special interest The bands 
which ongmate from a combination of this complex 
with the 2p level show a very anomalous behaviour 
both with respect to the position of the hnes and to 
their intensities All their properties can, however, 
be understood , if one follows the transition from case 1 
to case II The connexion between the theoreticid 
and empirical term symbols and the values of <r and p 
IS given below 


The connexion of the Greek letters used m designating 
the terms with the values of I and v is evident 
(Mulliken uses S. P, D instead of S, 11, 4) In the 
He, molecule only the terms which are antisymmetno 
in the nuclei are present They can only have odd 
values of y - p Therefore, also m case I , y is odd for 
even values of p (index a) and oven for odd p (index b) 
In the 3t complex, case I is realised for small 
values of i This means we must use the n classiflca 
tion and have the normal type of transitions studied 
especially by Mulliken We have here S — ► n, F , 0 , 
auid R branches, II — >■ 11 only F and R branches, and 
A— ►II, P , Q , and R branches That is m exact 
agreement with the observations For larger values 
of y the coupling of I with the intemuclear axis 
becomes looser, which is shown by a shift in the 
energy levels and the appearance of Q branches in 
the II — >. II band At the same time the F branch of 
the S — >• n band disappears and the Q branch becomes 
much weaker The behaviour of the separate energy 
levels 18 represented by formulae obtamed m the 
same way as those of Hill and van Vleck 

The 2p 4i complex, which is also completely known, 
shows that the 4i terms are also for small values of 
y m the transition stage between oases I and II 
Whereas the energy of the separate terms becomes a 
complicated function of y, the theory shows that the 
mean values of and S., and those of I,, and i., 
behave hke the energy of a vi term which can always 
be represented by a simple quadratic expression m y 
That 18 m excellent agreement with tho observations, 
and the molecular constants can easily be calculated 
in this way 

For the 54 and 64 complexes the observational data 
are not yet entireW complete But the existing data 
show that ste^ II is reached already for very small 
values of y The anomalous energy values have dis- 
appeared The nuclear moment of momentum is 
again an mtegration constant and ought therefore 
omy to change 0 and ± 1 in a transition That means 
that for the combmation of a 4^ term with the ip 
level which is in stage I , we get the following branches ; 
Initi^ term 4, 4, 4, 4., 4^ 

Branches B R, Q S, Q, P Q,P P 

Appearance F Q, P B,Q,P B, Q R 

So far as the data pemut this to be tested, it was 
found to be in agreement with the facts 

The transition stage of the r-terms is an^ogous, 
though much simpler, owing to the fact that there are 
only three of them, and because the one with <r — 1 
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and />»0 (rll,, the term which gives the Q braiiohes 
m the a — >■/> bsuids) behaves like a <rX term 

The constants B = and A, which expresses the 
degree oouphng of the vector I to the mternuclear 
axis, for the most important terms are 

2ir 3r 4r 31 43 Par 33 

A 8890 2971 1482 165 76 06 132 

B 7 336 7 173 7 130 7 072 7 088 7 079 

For the degree of accuracy, way of culculatmg, etc , 
I must refer to the full paper which will be published 
elsewhere and will contain all the details The ideas 
expressed in the present note have also proved fruit 
ful for the understanding of the spectrum of the 
hydrogen molecule 

O H Dieke 

Nntuurkundig Laboratorium der 
Kijks Universiteit, Groningen 


Elastic Collisions of Electrons with Helium 

In view of the recent experiments of Dymond and 
Watson on the scattering of electrons m hehum 
{Proc Roy Soc , vol 122, p 671), it has been of 
mterest to work out the scattering predicted by the 
wave mechanics The method used is that of Born 
(GoUitufer Nachrtchten p 146, 1926) and involves two 
separate approximations lii the hrst place, we 
neglect the polarisation of the atom bv the incident 



electron, the atom bemg treated os an electrostatic 
centre of force We have used the field calculated for 
hehum by Hartree (Proc Comi Ph%l 8oc , vol 24, 
p 111) Secondly, we have calculated only the first 
approximation of Bom, which is sufficient only if the 
de Broglie wave length of the incident clectons is 
large compared to the classical distance of closest 
approach Neither approximation will introduce a 
senous error if the energy of the incident electrons is 
large compared to the ionisation ener^ of the atom 
For 200 volt electrons the error should not ^ greater 
than about 20 per cent 

Fig 1 shows the variation of scattermg -with angle 
to be expected for elastic collisions with 210 volt 
electrons h, is the scattering per unit soLd angle 
Curve I gives the quantum theory scattering, and 
curve II the olassioal soattenng by the Hartree field 


of the atom The two curves he close together for 
large angles, where the scattering is mainly nuclear 
For smml angles there is a marked difference the 
classical I0 becommg infinite for » equal to zero, os 
the following table suggests 

e 3 3" 6 7° 19° 30° 44 

T« (classical) 100 64 2 1 0 81 0 26 

It 18 not true, as is often statetl, that tlie scattering 
integrated over all angles is the same botli clasaioally 
and on the quantum theory 

The results of Dymond give relative scattering only, 
and wo have therefore fitted our curve and his read 
mgs at 30° Considering the approximate nature of 
our calculations, the agreement is as good as can bo 
expected It is obvious that the ex jieri mental read- 
ings ooidil not be fitted to the classical theory curve 

An account of these calculations will be published 
shortly, in which it is hopeil to consider also inclastio 
uolhsions N F Mott 

St John’s Colioge, Cambridge 

Densltometrlc Measurements of the K-a. Line 
of Carbon 

(B\ CABLh, ) 

Dfnsitometbic measurements of the A a Une of 
carbon m three onlers obtained with a grating having 
twelve hundred lims jier nullimetre show distmit, 
c loorly measurable separation of components in the 
second and third orders, wave lengths checking in 
different orders and on different plates '1 here are four 
principal components in the mam lino at 44 2 A , 
42 0 A , 46 4 A , and 46 15 A The relative intensities 
of the components apparently depend on conditions of 
excitation, some of the longer components becoming 
more prominent at higher drivmg potentials, thus 
explaining the divergence of wave length values 
obtained by other observers in the third order Some 
of these components apparently have a doublet 
structure 

Similar hut broail anil more complex separations 
are obtained m boron A 0 C B Baz 70 ni 

lAUST 
\V eatherbv 

Umversity, Pennsylvania, April 24 

The Assembling of Male Moths due to 
the Sense of Smell 

Dr Ernest Warren, m his mtoreating 
letter published in Nature of Feb 23 (p 
• 278), suggests that the assembling of male 

moths aroimd the female is evidence for 
the existence of “recondite influences’ 
It 18 , however, clear that the flight of the 
males is stimulated and directed by air borne 
odorifeious particles, wluch, however have no effect 
upon the human olfactory sense If a virgin female of 
certain moths, such as the Oak Egger, be. earned in a 
closed box, males are not attracted, but they begin to 
assemble directly the cover is taken off Furthermore, 
th® box Itself may continue to attract for some days 
after the female has been removed Porous substances 

continue to bo attractive longer than dense ones Such 
’ assembling ’ males possess wide spreading antemiie, 
adapted to'oomb the air durmg their rapid, character 
istic flight, which 18 such as to test a larra cross section 
as they proceed Some of the detailed evidence that 
the attraction is due to scent has been brought to 
gather m the Proceedmga of the Entomologtoal Society 
of London, vol 11 1927-28, pp 76 82 

Bdwajid B Poduton 

Oxford. Mor^ 29 
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Physics in Relation to Oil Finding ‘ 
By Prof A O Rankikx 


F a time graph is plotted, with the intervals 
between the mstant of explosion and that of 
initial disturbance of the seismograph as ordinates, 
and the distances betw een explosion and seismograph 



as abscissfiB as in Fig 2, it w ill display a break (at P) 
whore the times of arrival of (hroct and indirect 
disturbances are equal Actually the distance x 
for time equahty is related to 
the depth of the interface by the 
relation 

h ^ lj7^in(?, 
a; “ 2 008(9. 

Moreover, the slope of OP, w hich 
corresponds to the direct dis 
turbance, is proportional to l/Fj, 
while the slope PQ, which relates 
to the mdirect disturbance, is 
proportional to 11 Vf Thus 
8intf.-F,/Fg- 

(slope of P^)/(slo^ of OP) 

Hence 6, is detemiined, and its 
insertion m the above equation, 
together with the value of x read 
from the graph, enables the depth 
h of the mtenace to be calculated 
Owing to its relatively large 
magnitude, it is possible to re 
cognise on the seismo^ams the 
arrival of the direct disturbance 
even when it reaches the sets 
monaph after the mdirect dis 
turbance This corresponds to 
the dotted portion PR of the 
curve, or OP produced 
This simple case is merely an 
illustration Many others have 
been worked out, such as those 
corresponding to more than one 
stratum, sloping strata, or mter 
faces which abruptly change 
depth To deal witn these here 
■ ConUnntd from p S8S 

No 3106, VoL 123] 


would lead us too far In all cases the piboedure 
has to bo the assumption of various possible under 
ground structures until one is found which by 
calculation agrees with the time graphs actually 
obtamed For this jpurpose it is fi^uently neces 
sary to multiply observations by changing the 
position of the explosion pomt and the direction 
of the Imo of observation The accumulation of 
field data over vanous structures also obviously 
facihtates the recognition of similar structures m 
subsequent surveys 

It 18 only possible to deal very briefly with field 
procedure Where, as often happens, the salt- 
domes or limestone antiohnes are deeply buried, 
large charges must be exploded because of the long 
ranges which must be covered to reach and pass 
beyond the wmt of tmie equahty — an essential 
condition if the depth is to be determ med Con 
sequently it is economical to multiply the number 
of seismographs used rather than the explosions 
For celenty of survey the seismographs must bo 
readily portable and easily set up in their new 
positions In the early days of this work the m 
stant of explosion (necessary for the calculations) 
was deduct from the position of the air borne 
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disturbance on the seismogram, assurmng the value 
of the velocity of sound m air This m practice is 
often the largest effect recorded, but it arrives 
much later than the earth borne vibrations This 
method, which is rather maccurate on account of 
the wind and temperature corrections, has now been 
superseded by moluding with 
the recorder an oscillograph 
which places on the record a 
wireless signal actuated by the 
breaking of an electric circmt 
by the explosion itself The 
recorder includes a time marker 
which enables the transmission 
times to be estimated with 
sufficient accuracy Photo- 
graphic recording is ordmanly 
used I have seen a troop of 
observers of the Geophysical 
Company, Ltd , operating this 
system in the Anglo Persian oil 
holds, and have nothing but ad 
miration for the celenty and 
efficiency with which the field 
work 18 earned out 
Through the courtesy of the 
Geophysical Company, Ltd , it 
18 possible now to publish for 
the first time a group of five 
seismograms obtamed with Mm 
trop seismographs (which record 
vertical movements of the earth’s 
surface) over a salt dome These 
are shown in Fig 3, and exhibit the various 
effects to which reference has been already made 
Each shows (at the pomt 0 ) the wireless signal of 
the explosion, and the final effect of the air borne 
wave, in some cases so large as to make the detail 



Fio 4 — Tlme-dlftanM gnph cotTsspondlM to 
•elsmogntM In lis S 


of the trace mvisible In the last three records a 
piece has been out out so as to bring this effect 
withm the scope of the dia^am The earth-borne 
disturbance, whioli lie* between the wireless signal 
and the air wave, ohangjas in type as the distanoe 
18 increased. Tl» indirect disturbance, which is 
not visible in iiie first seismogram at 308 m ,%nakee 
Its first appearance In the second at 1200 m , as a 
small vilmtion inreoeding the much larger direct 
No 8106, Vox,. 123] 


disturbance In the next two, at 1600 ni and 
2460 m , the time mterval between the mdirect 
and direct disturbance has mcreased progressively 
in magmtude, while m the last, at 2850 in , the 
time difference is approximately the same as m 
the one just previous 


The time graph m Fig 4, which mcludes pomts 
from other seismograms besides those shown in 
Fig 3, exhibits the results graphically It shows 
unmistakably, at a range of about 1000 metres, a 
discontinuity of the kmd mentioned in an earlier 
paragraph, and the two different slopes before and 
after this pomt There is display^ besides the 
ultimate tendency of tho curve to resume its 
initial slope — a feature known from theoretical 
considerations probably to signify a dipping of tho 
mterfaoe The depth, and roughly the shape and 
location of the edge of the salt-dome have thus been 
deduoible, and are shown m the lower part of the 

disOTam 

Tune graphs of the same general character relat 
mg to the great limestone anttolme, from which 
most of the A^lo-Persian oil is at present drawn, 
are shown m Rgs 6 and 8' The survey m this 
region was earned out for the Anglp-Persian Oil 
Company, Ltd , by the Geophysical Company, Ltd , 
and really constituted a test of the efficacy of the 
seosmio method over a region where the general 
features ef the luneetone structure were Already 
known as a result extensive drilling 5 

relates taa'ffireotix>{j''K observation parall^tt^e 
long axis of the antiobne and Fig 6 to a travl^ 
across it The conditions were muoh lees faivOur- 
able thAn over salt-domes, owmg to the depth of 
the limestope and to the relativefy small difference 
of velocity as between the limestone and tho Lower 
Fare with which it is covered This is mdioated m 
the time graphs by the smallness of the changes of 
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slope in the curves Nevertheless, the method, Mmtrop’s seismograph, with which most of the 
which had previously been apphed extensively and seismic surveying has been done, is one m which 

successfully to tho location of salt domes m Texas, the magnification of the earth’s movement is 

roved of value m Persia also, the limestone depths secured partly mechanically and partly optically 
eing measured to an accuracy of 10 to 15 per cent There are others of the same type, notably 

There are, therefore, good grounds for conhdence Schweydar's, which records also horizontal move 

that the surveys Ik mg earned out by the Geo ments Another type employs electneal magnifica 

tion, as m Dowlmg’s and Am- 
bronn’s instruments It is doubt- 
ful whether any of them imitates 
precisely the movements of the 
earth’s surface, but so long as it 
18 merely a question of deter 
mimng the instant of first arrival 
of the disturbance, this is of 
no great importance It is 
nevertheless worthy of note that 
the production of an exact 
recorder will open new Imes of 
attack on the problem, such 
as the determination of the 
angles at which the disturb- 
ances arrive at the earth’s 
surface 

Progress is being made m 
the gravimetnc and seismic 
methods of survey, both as 
regards improvements of the 
instruments themselves and the 
technique of procedure in the 
field and in interpretation In 
this matter Great Bntam is 
much behind-hand , and it is 



physical Company, Ltd , on simdar structures of 
unknown shape m other regions of Persia and m 
Iraq will provide tho data required for successful 
dnllmg for oil 

For descriptions of portable seismographs the 
reader must be referred elsewhere, for example to 
the recently published translation of Dr Ambronn’s 
book,* which contains the original references 

* £iemento of Goophrslcs By Df Bichard .Ambrano trsiuilated 
by Margaret C Cobb (London MoUraw Hill PublUhlng Co , Ltd ) 


hoped that this article may contnbute to the 
stimulation of that mtcrost which is essential to 
progress 

I desire to express my thanks to tho Anglo- 
Persian Oil Company, Ltd , and to the Geophysical 
Company, Lt<l , for approvmg and facihtating tho 
pubhcation of this article I am specially indebted 
in this respect to Prof Mmtrop, and to Mr 
Ernest H Neville and Dr Schmidt of the latter 
Company 


The Centenanes o 

I N the National Portrait Gallery hangs the well 
known composite portrait group of emment 
British men of science who were ahve m 1807-8, 
the group being shown assembled in the Library 
of the Rojal Institution There are forty eight 
portraits m all, including those of Banks, Watt, 
Rumford, Jenner, Hers^el, Cavendish, 'Telford, 
Trevithick, Wollaston, Dalton, Davy, and Young 
The oldest represented m the group was Matthew 
Boulton, the partner of Watt, who was bom m 
1728, while the youngest was Davy, bom just fifty 
years later, in December 1778 

No more appropriate setting could have been 
found at that time for such a group, for though at 
its birth the Royal Institution had for its sponsors 
many notable men of the day, its infancy had been 
a somewhat precarious one, and it was mainly 
through the talents of Davy, then probably at the 
No 3106, VoL 123] 


Davy and Young 

height of hiB powers, that it hod been rescued from 
the uncertamties which had threatened its very 
existence It had been raised to a foremost position 
among scientihc institutions, where not only the 
learnt, but also the fashionable and the great, 
gathered to see the strikmg experiments of Davy 
and to listen to his bnUiant discourses from which 
we are told Colendge increased his stock of 
metaphors 

Founded m 1799 through the exertions of Rum- 
ford, tho Royal Institution had alreeidy counted 
among its first professors Garnett and V^oung, but 
it was the lectures of Davy which marked the 
beginnmg of the popularity it has since enjoyed 
and the reim of dWiovery with which its name is 
linked After Davy came Brande, Faraday, 
T^dall, Dewar, and others, and m “ Britain’s 
Heritage of Science ” we are told “ there is no 
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building m the world associated with so many 
classical and revolutionising researches as that in 
which the Royal Institution is housed ” 

If the settmg for this remarkable group invites 
our approbation, no less docs the date of its execu 
tion appeal to our sense of historic fitness The 
early years of the still young century had been 
full of promise, and though owing to the ambition 
of Napoleon few nations were free from the throat 
of war, scientific and industrial development was 
proceeding apace, and the very names of Cavendish, 
of Herschol, of Watt and of Trevithick recall the 
pioneering work and the planting of the seed from 
which our later harvests have come At home and 
abroad, science in 1807 was engagmg some of the 
keenest mmds The guillotine, it is true, had 
robbed France of her greatest chemist, but she still 
counted among her veterans, Laplace and Lagrange, 
Legendre and Coulomb, while following in their 
footsteps came Fourier, Biot, Ampere, Malus, 
Arago, and Fresnel 

As in France, so in Europe generally, science and 
invention were hearing good fruit Astronomy had 
been ennehed by the discovery of Ceres, Fallas, 
Juno, and Vesta , Volta’s great invention of the 
electric battery was being applied m a hundred 
experiments , Chladni had made the world his 
debtor by the publication of his work on acoustics, 
while Oersted had begun his work at Copenhagen, 
where he was destined to make his groat discovery 
of electro magnetism To the particular years 1807 
and 1808 belong the publication by Thomson of 
the atomic theory of Dalton, the publication of 
Young’s “ Lectures on Natural Philosophy ", and 
the memorable experiments of Davy leading to the 
isolation of sodium and potassium 

However interesting a review of the science of 
that time may be, our immechate attention is 
naturally directed to the careers of Davy and 
Young, both of whom died m May 1829, a hundred 
years ago. Young passing away on May 10 and 
Davy on May 29 , Young being then but fifty five 
and Davy only fifty years of age Strangely unhke 
in temperament, in character, and in their reaction 
to the buffets and rewards of life, they yet present 
many interesting parallels as well as contrasts 
Even Galton would, perhaps, have found it hard to 
determine the influence of heredity on their careers , 
for Davy was but the son of a woodcarver of 
Cornwall, and Young the son of a Quaker landowner 
of Somerset In neither instance, also, did early 
trainmg have much to do with their subsequent 
successes The astomshmg precocity of Yoting was 
equal to that of a Macaulay or a Rowan Hamilton, 
and as a boy of fourteen years of age he was 
acquainted with Latm, Greek, French, Itahan, 
Hebrew, Persian, and Arabic Davy had a mmd 
equally alert and a memory equally tenacious, but 
he enjoyed fewer advantages than Young, and it 
was to a Quaker saddler friend and a self appomted 
guardian that he owed the encouragement and assist 
ance without which, perhaps, his gemus might have 
led him to less congenial pursuits Youim was the 
semor of Davy by five years, and while Davy was 
serving his apprenticeship to the Penzance apotlie 
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oary and surgeon, Borlase Young was leisurely 
followmg his academic course in medicine at Edin 
burgh,G6ttmgon,and Cambridge, where his learning 
lo<l to his bemg known as “ Phenomenon Young ’ 

It was in 1801 that the paths of these two 
extraordinary men met, the older one becoming 
the professor of natural philosophy and the younger 
the professor of chemistry in the newly founded 
Royal Institution Davy's first lecture was given 
on April 26, 1801, Young’s first lecture on Jan 20, 
1802 , but whereas we are told Young found ‘‘ the 
number of his attendants (hminish daily, and for no 
other reason than that he adopted too severe and 
didactic a style”, Davy filled the theatre to over 
flowing, where “his youth, his simphcity, his natural 
eloquence, his chemical knowledge, his happy illus 
trations and well conducted oxpenments excited 
umversal attention and unbounded applause ’’ 

Of the details of the work of those illustrious 
investigators many accounts have been given His 
exponments with mtrous oxide, his isolation of 
sodium and potassium and other elements, and his 
invention of the miner’s safety lamp are but a few 
of the outstanding achievements of Davy, whose 
name was as familiar m Franco and Italy as it was 
in England His invention of the safety lamp he 
made a free gift of to mankind, and the silver plate 
presented to him by the colliery owners m recog- 
mtion of his work was long since sold and used for 
founding the Davy Medal of the Royal Society 
Young’s work illustrates the versatility of his rare 
mmd His most notable contnbutions to science 
were concerned with optics, the strength of 
materials, and elasticity The first defimtions of 
‘ energy ’ as we understand it and of ‘ Young’s 
modulus ’ are to bo found in his “ Lectures ’’ His 
views and discoveneg. in light were fundamental, 
and he has been called “ the founder of physio 
logical optics ’’ Of Young, Helmholtz said ‘ He 
was one of the most clear sighted of men who ever 
hved, but he had the misfortune to be too greatly 
superior in sagacity to his contemporaries They 
gazed at him in astonishment, but could not always 
follow the bold flights of his intellect ’’ 

Known widely for their writings, their lectures, 
their researches, and discoveries. Young and Davy 
are also remembered for the work they did in con 
nexion with societies, committees, and institutions 
Both were foreim associates of the Pans Academy 
of Sciences, both hold secretaryships of the Royal 
Society, of which Davy was the twenty fourth presi- 
dent, while Y oung was long physician to St George ’s 
Hospital The grave of Young is at Famborough, 
Kent , that of Davy in a cemetery outside the 
city of Geneva There is a statue of Davy at 
Penzance, a marble bust of Young m the Shire Hall, 
Taunton, while each is commemorated by a 
memorial tablet on the walls of St Andrew’s 
Chapel, Westminster Abbey Such momonals, 
however, may crumble and perish, but the work of 
Young and Davy will endure for ever , for as Davy 
said when presenting the Copley Medal to Arago 
“ Science, lie Nature, to which it belongs, is neither 
limited by time or space It belongs to the world, 
and la of no country and no age ’’ 



722 


NATURE 


[May 11, 1929 


Landscape at the Royal Academy 

By Dr Vauohan Cobnish 


rilHE representation of the vibrant effect of sheer 
-L sunhght 18 a relatively modem achievement 
in painting which has, however passed through 
the exiienmeiital stage, and is well given m Mr 
H H La Thangue s two pictures, Proven 9 al 
Workers (34) and A Proven 9 al Forecourt (488), and 
vlbrance is well combined with the complementary 
colouring of sunlight and shadow on the white walls 
of the Farm near Sospel by Mr St Clair Marston 
(614) It IS, however, from our own Cornish coast 
that Mr Julius Olsson chooses his examples of moon 
hght on the waters the acme of contrast m tone in 
an almost monochromatic scene which never fails 
to touch the chords of emotion The subjects are 
St Anthony Light (176) and Hemng Fleet St 
Ives (600) 

Sunhght and shadow on the waves are rendered 
m George F Bradshaw’s At Sea (I) and on the 
irregular surface of snow by Donald H Floyd 
Sunshine after Snow (131 ) Circumambient colour 
of sea and sky is effectively accentuated by its 
concentration and massiim on hull and sails m Mr 
Arthur J W Burgess’s Gipsies of the Deep (357) 
and Pleasure Afloat (281) For the blue depths 
of atmospheric colour our painters have relied upon 
the mountain background, as m Lakeside (671) by 
Sydney V North and in Mr E L Lawrensons 
picture of the remote Achill (163) whore as in Skye, 
some pccuharity of insular cbmate beside the 
western ocean dyes the distant hills in deepest 
purole 

Por catchmg the moods of the mountains as 
determmed by weather and season, a very mirror 
of the moods of man, the method of water colour 
has advantages and the enlarged space now mven 
to the water colours at Burlington House is mere 
fore welcome to the student of Nature, as is also 
the allotment of a fine spacious gallery to the 
drawmgs, engravings, and etchings, among which 
are many interesting landscapes Mr Alfred 
Hartley’s aquatints, A fjtorm on the Alps (1082) 
and Morning Haze on a Swiss Lake (1070), are the 
reward of those who watch and wait among the 
mountains In Mr PercivaJ Gaskells aquatmt. 
On the Lake of Thun (1130), looking west across the 
water towards the Stockhom range the suffusion 
of afternoon hght enables the artist to unite the 
boldness of the peaks and the repose of the lake, 
the coihbination which so greatly contributes to the 
delights of residence in Alpine lakeland In Mr 
B Eyre Walker’s aquatmts, October Snow, Winder 
mere (1126), and the tiny Autumn Snow on 
Coniston (1156), we arc pleasantly remmdod of the 
beautiful aspect of the E^hsh L^e District, when 
the peaks are emphasised by snow caps, while 
Sir D Y Cameron’s wash drawing Cluanie (1034) 
indicates admirably the way in which the re- 
entrant line of the lake shore, stronger m tone than 
the skyhne, imparts an appearance of ordered 
groupmg to the surroundmg mountains 

For landscapes which derive their motive in the 
oyclopsean masoniy of rock structure, we must 
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return to the oil mmtmgs In Pordemck, Land’s 
End, by Charles W S Naper, the strongly jomted 
rock has a pattern of vertical and honzontal Imes 
so easy for the eye to grasp that the strength of the 
cliff in no way impairs the sense of repose imparted 
by the calm sea from which it rises sheer An 
effect not altogether dissunilar may be seen where 
church towers rise above the flat expanse of the 
Fen Country Mr John H Willis’s In the Nant 
Ffrancon Pass (403), one of the few large landscapes, 
IS a fine study of a rhythm of rock structure more 
exoitmg to the eye, spiked pyramidal The 
colouring of this landscape, whether determmed by 
preference or the chances of the season, is not that 
which best concords with the forms of this distnct, 
but we can find satisfaction in Miss Judith Ackland’s 
Snowdon by the Pen y Qwryd Track (647), in which 
tone and colour convey the solemmty of Snow- 
donia Other artists seek, I infer, to enhance the 
abstract quality of strength in mountains by 
stripping them of atmosphere so that the whole 
structure, mcludmg the serrated skyline in the 
distance, has a texture comparable to that of a 
rocky foreground Such appears to be the mten- 
tion m The Pillars of Heaven (284) and Mountains 
of Murcia (611) by Mr Guy Kortnght, and a some- 
what similar treatment is found in The Alps from 
Sallanches by Mr R M Hughes (160) These 
studies are in full daylight If it be permitted to 
a fellow student of mountam beauty, though not 
a fellow artist, to offer a suggestion, I would venture 
to cite my expenence that m certam types of 
weather the hours of dawn show the high mountains 
in a strength of tone nvaUing lunar landscapes 
combined with such conditions of colour as would 
assist the abstract treatment of massive effect 
Among the studies of Arcadian England, there 
18 one of special charm which is likely to escape 
notice on account of the fact that it is almost the 
smallest picture in the Exhibition, Miss Dorothy M 
Snow’s water colour, A Sussex Farm (788) It 
shows that neatness of agricultural landscape which 
astonishes the visitor from the New World, causing 
him to exclaim, as I have myself heard, that “ this 
country is a garden ” The smoothly rounded 
hnes of the topography of the southern and midland 
coimties of England, and the rounded forms of 
their spreadmg, broad leaved trees, make difficult 
the task of harmonising architecture with the 
landscape, but m the barren and rocky lands of 
the Spamsh meeeia, architecture comes the forms 
of natural landscape to a culmination, as is shown 
m Mr Ohver HalTs important picture, A Spanish 
Bridge (86), which gams m effect from its suitable 
frame of black and gold Among the water colours, 
Mr Cecil A Hunxs Gorge of the Tagus, Toledo 
(764), also deals with an architectural culmmation 
of rocky form At the present time, when con- 
troversy 18 BO keen on the subject of styles of 
oonstruciion considered m relation to the amemties 
of the countrjmide, it is important that we should 
[Oonimued onp 731 ) 
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The Maintenance of Life and Irritability in Isolated Animal Tissues ‘ 


By Prof A V 

N ot infrequently one hears the view expressed 
that physiologists are too ready to work 
with isolated tissues, not willing enough to study 
the intact and living animal The isolated organ is 
said to be abnormal ’, its behaviour too remote 
from that of its previous self, in its usual environ 
mtnt, to throw much light upon the normal pro 
coBBi s of life There is indeed a danger that those 
who work iimler artificially sirnplifietl conditions 
mav, in thtir enthusiasm, extend their results too 
far the greater danger — I spiak with feeluig — is 
that their friends, and the daily Pr(«8, may do so 
for them If you describe how a nerve fibre mam 
tains the eleetru al potential difference at its bound 
ary by an active process involving the consumption 
of oxvgtn, you may find your name in all the news 
papers, and be invited to Amenca to raise jH'opIe 
from the dead if you prove that chemical dismto 
gration sets in, in a stimulated muscle deprived of 
oxygen, you may be charged with attempting to 
create a living cell (and indeed a living ‘ soul ’) in 
the laboratory 

Idealising this danger, however, appreciating that 
only after hard and critical thmking may the results 
of laboratory work under simplified comhtions be 
applied to the graver practical problems of life, we 
may — in fact, we must — go forwanl m the confadent 
belief that only by investigating phenomena under 
such simplified conditions can we really hope to 
understand thorn 

Here, to the scientific mind, is in fact a definite 
and presumably soluble problem, that provided by 
100 mgm or so of isolated muscle or nerve, capable 
of responding m a regular and reproducible manner 
to certain treatment academic — certamly so 
was the study of the conduction of electncity 
through gases — until it led to X rays and amplify 
mg valves abnormal — if you like but still a f^t, 
and one that presumably can be explamed The 
imtabihty, the responsiveness, of this little bit of 
survivuig tissue can bo mamtained, under condi 
tions which we are begmnmg slowly to understand, 

■ From the Ludvig Uond Leotura delivered at the Unlvenltjr of 
Mancheetet on Mar S. 


Hill, F R S 

for considerable perKwls and during all this time 
we can study the process! s of life, in abnormal form 
if you wish, but still as phenomena, as facts, under 
conditions which allow us to apply the methods of 
physics and clit mistry as we coultl never hope to do 
m the normal intact animal 

ENbROY ExcUANlllS IN NeRVK 

The isolated nerve of a frog, placoil in an appro 
pnato salt solution cimtaming oxygen, will live, or 
at any rate contmiie to function, for days We can 
detect its activity moat readily by leaving it con 
nected to a muscle, winch will twitch when we 
stimulate the nerve A better method, since it m 
volvoB the pro|)ortieB of the nerv p alone, is to record 
the ‘ action current , which paasis for a few thou 
sandtha of a second between electrodi s placed upon 
its surface Another method, but more difficult to 
apply, 18 to measure the heat produced by the nerve 
when stimnlatod 

For long periods the surviving nerve will show 
all the outwani and visible signs of a response to 
stimulation During prolongerl survival at rest it 
consumes oxygen and gives out carbon dioxide at 
20° C about half a cubic millimetre per gram jier 
minute, more at a high temperature, less at a low 
During maximal activity, duo to continual stimula 
tion. Its metabolism is doubled, its oxygen con 
sumption at 20° (J is about one cubic millimetre per 
gram per minute It gives out corresponding heat 
Of this heat, only about one tenth appears during 
the passage of the impulse — the rest comes off 
slowly, during the follow mg fifteen mmutos clearly 
it 18 related to seme recovery process, by which the 
nerve is recharged ’, by which its potential energy, 
so to speak, is restored 

The fact that extra oxygen is used as the result of 
activity IS, in a sense, easy to understand Break 
down has occurred, free energy has been liberated, 
and if the process is to lie reversed, oxidation is 
necessary to supply the free energy required in the 
re synthesis The oxygen consumption at rest is 
much more difficult to comprehend Why sliould 
T4 
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an isolated tissue, doing nothing at all except con 
tmuing to exist — that is, continuing to he ready to 
respond to a stimulus — require what is in fact a 
considerable amount of oxygen, three quarters of 
its own volume per day at 20° C , three to four 
times Its own volume at human body temperature ? 
Energy, we may say, is required to maintain 
the organisation In what manner, however, is 
the energy being applied ? What will happen if the 
supply of oxygen be stopped ^ 

The last question is very readily answered by 
experiment The air around the nerve is replaced 
by pure nitrogen, and from the known diffusion 
constant of oxygon and the known oxygon con 
sumption of the nerve, we can calculate that m a 
very few minutes not a trace of molecular oxygen is 
left A stimulus is apphed at intervals, and the 
action current, or the heat, is used as a sign of 
activity At first no particular change occurs the 
nerve responds as before Long after all the mole 
cular oxygen is gone, action current and heat 
production remain almost unaltered Even the 
recovery heat, which surely is of oxidative ongm, is 
unaffected Presumably there is some source of 
mtra molecular oxygen, or some store of hydrogen 
acceptor, which, for a time, can supply the energy 
required for recharge Gradually, however, a 
change comes on action current and heat dimmish, 
and in two hours after the oxygen was removed 
they disappear together 

The nerve, however, is not dead let oxygen in 
and it revives its return is gradual, much slower 
than the mward diffusion of the gas — the oxygen 
clearly has some duty to perform, some debt to pay, 
before the situation is cleared up The nerve 
asphyxiates much quicker a second time if its ex 
posure to oxygon be cut short Indeed, by the ad 
mission of oxygon alone, complete recovery from 
asphyxia is not possible however long be the ex 
posure to oxygen, subsequent asphyxia (as Gotts 
chalk showed) is quicker than it was originally 
Washing the asphyxiated nerve with oxygen free 
salt solution restores it temporanly Complete 
restoration, however, is attamed only if washmg be 
combmed with oxygen Then the nerve returns 
triumphantly to its full mitial activity, apparently 
unaffected by the mterveiung period of asphyxia 
It seems as though, m the absence of oxygen, two 
thmgs have happened (a) some metaphorical 
accumulators have run down and need recharging — 
a process which requires oxygen , and (b) certain 
abnormal substances have appeared, which cannot 
be removed by oxygen, but will diffuse away into 
surrounding salt solution 


Potential Differences in Nerve 

Many attempts have been made m recent years, 
before the latest and most successful ones, to 
measure the gaseous exchanges of isolated nerve 
Actually m the refined methods employed by 
Meyerhof and by Warburg, modifications of those 
of Barcroft, a means has long been available of 
making these important measurements When 
Downing and I succeeded at last in measuring the 
heat production of nerve, it seemed to us, and to 
Gerard who had joined us, that corresponding de 
termmations of oxygen consumption should be 
carried out I wrote, therefore, to Meyerhof and 
asked him if Gerard could come to make these with 
him Meyerhof waited a day to reply his answer 
was, as I expected, “ Of course, let Gerard come ” , 
but also, as I had not expected “ es ist ausseror 
dontlich leicht, I did it yesterday on the receipt of 
your letter ” So Gerard went and mode the ex 
periments in Berbn At the same time Fenn was 
doing the same thing in his laboratory at Rochester, 
New York The oxygen consumed at rest, the 
oxygen needed for activity, and finally, the oxygen 
required for recovery from asphyxia, were all 
measured and are now tabulated for those who 
need to use them for their calculations 

I mention these measurements partly for their 
own sake — as the happy endmg to a long senes of 
persistent attempts — but more particularly for a 
cunous by product which, like many by products, 
18 likely to prove more important than the onginal 
object An Amencan worker, some years before, 
attemptmg to measure the carbon dioxide produc 
tion of nerve, had employed a very convenient 
object, the limb nerve of the spider crab Reading 
his paper I noticed that, whereas he had stimulated 
the nerve for long periods, he gave no evidence that 
the nerve had really responded at all to his stimuli 
Knowing from expenence of medical practical 
classes how often nerves do not respond to the best 
intentioned stimuli, I thought 1 had better try for 
myself So, bemg at Plymouth, where there are 
much bigger and better spider crabs than in Amenoa, 
I tned, and by good fortune a whole beautiful new 
field of work appeared 

The experiment was a simple one A and B are 
two non polansable electrodes placed upon the 
notve, which for the sake of the argument we take 
as a single nerve fibre d is at an unmjured pomt, 
B at the out and mjured end A and B are con 
nected to a galvanometer A difference of potential 
exists between A and B, the so-called mjury poten- 
tial, which produces what is called the ‘ demarca- 
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tion current ’ when it is allowed to flow through 
the galvanometer A is positive to m the external 
circuit When we apply an mduction shock to the 
nerve at a distant pomt C, the potential difference 
between A and B momentanly falls as the impulse 
passes A the current through the galvanometer 
diminishes we witness what is called the ‘ nega 
tive vanstion of the mjury current ’ If we apply 
a succession of induction shocks at C, each pro 
duces its effect at ^ as its corresponding impulse 
goes by, and if the galvanometer be a relatively 
slow one, these effects are summed up, and as wo 
continue stimulating, the galvanometer returns 


(s) — I 



towards its zero, deflecting again when the series 
of stimuli ends Such, at any rate, is what happens 
in a frog’s nerve The fact has been known for 
two generations it is demonstrated to students 
but curiously enough — so far as I am aware — 
nobody had ever tried to show it in a crab’s nerve 
In that tissue, if stimulation be continued long 
enough — for a minute or two — the galvanometer 
does indeed move backwards during the stimulus 
towards its zero, recording the usual ‘ negative 
vanation ’, but it does not return outwards agam 
when stimulation ends 

Let me pass for a moment to a fact recently 
established by Furusawa If a crab’s nerve be 
kept in air in a moist chamlier, the difference of 
potential between A and B is maintained for long 
periods If, however, the air be replaced by pure 
nitrogen, the difference of potential between A and 
B gradually diminishes On mtroducing air agam 
it rises to its ongmal value, not immediately but 
in an hour or so Clearly, oxygen is bemg used to 
mamtam a potential difference somewhere within 
the nerve Where can this potential difference be 
other than at the surface of the fibre itself! At 
the out end the electrode is m contact with the 
naked protoplasm of the cell at the uninjured 
pomt the electrode is m contact with the outside 
of the membrane surroundmg the tissue We 
must imagine that the mjury potential is really 
the difference of potential across the membrane of 
the nerve fibre, the contents of the fibre between 
^ and A simply acting as a contmuation of electrode 


B Apparently, then, Furusawa’s observation 
shows that the potential difference existmg across 
the membrane bounding the nerve is raaintamed 
by oxidation, and grtulually ‘ runs down ’ if oxida 
tion be prohibited 

Picture the passage of the impulse along the 
nerve as being momentarily accompanied by a 
breakdown, or maybe a short circuit, of the mem 
brane, perhaps by a change of permeability allowmg 
local currents to run and so to propagate the im- 
pulse Thmkmg of the membrane as similar to an 
accumulator of small capacity, a senes of such 
momentary short circuits might ‘ depolarise ’ it, 
so that by stimulation we might effect a decrease 
m the observed injury potential Now Levin 
found, and Furusawa has confirmed the fact, that 
a prolonged stimulus applied at C causes a return 
of the galvanometer towards its zero, which is not 
followed by a deflection outwards again when the 
stimulus ends Furusawa, moreover, has proved 
that if local fatigue at the pomt of stimulation be 
avoided by employing, in rapid succession, a senes 
of such points, the nerve can be compktdy de 
polariaed by adwity The accumulator ’ which lies 
along the bounding membrane of the nerve fibre 
can, it scorns, be caused to run down completely 
by prolonged activity Let us now withdraw the 
stimulus and wait If the nerve be in air, the poten 
tial difference between A and B grailiially rises 
again until finally it attains its original value This 
is the recovery process to which I referred earher 
If, however, the nerve bo m nitrogen, it remains 
depolarised and further activity is impossible 
The potential difference existmg across the bound 
ary of the hvmg cell is not only mamtamed but 
also restored by an active process of oxidation 

Osmotic Diffbrences in thk Ego 

In a recent paper from Holland by J Straub, an 
mvestigation has been described of the difference of 
salt concentration, and of freezing pomt, between 
the white and the yolk of an egg It appears that, 
m the hvmg fresh egg, there is an appreciably 
higher concentration of potassium, sodium, chlorine, 
and lactate ions in the yolk, and an excess lowering 
of freezing pomt of about 0 16° C In preserved 
eggs this difference is much less The membrane 
surrounding the yolk is apparently freely permeable 
to water, even in its live condition, and the differ- 
ence of freezing point on the two sides is much too 
large to be accounted for by any such effect as that 
of the Doniian eqmlibnum A difference of freezing- 
pomt of 0 15° would correspond to a difference of 
preesure of 1 8 atmospheres, and it is inconceivable 
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that a thin membrane so extensive as that surround 
ing the yolk could possibly stand a pr^aure such as 
this 

It IS difficult to resist the conclusion that the 
existence side by side of white and yolk cannot be 
regarded as a therinoilyTiamic equilibrium, and 
Straub suggests that the difference of concentration 
oixthe two sides of the membrane is maintained by 
an active process of oxidation It is known that 
oxidation occurs in the living egg, and, according 
to a rough calculation, the amount of energy sup 
plied thereby is ample to account for any osmotic 
work that would have to be performed to mam 
tain, against diffusion, the observed concentration 
differences It is suggested that the observed in 
equalities in concentration and in freezing point 
must be due to some active life process, and the 
author discusses an electrical scheme for the employ 
ment of the energy obtained by oxidation in the egg 
Ho aup^ioees that the membrane acts as a galvanic 
oxidation element for glucose, and that the differ 
ence of potential so set up across the membrane 
results m the transfer, against diffusion, of the 
vanous positive ions in question Muih a galvanic 
battery existing across the membrane, together 
with differences in permeability, might bo a suffi 
cient explanation of the inequalities observed A 
large number of physiological phenomena would be 
more intelligible were we able to suppose that oxida 
lion at the surface of a cell is largely employed in 
mamtaming the osmotic and other differences that 
exist between the outside and the interior 

Enkroy Exchanges in Muscle 

In isolateil muscle it has long been known that 
oxygen is necessary for the preservation of the ex 
citable state A muscle left at rest in oxygenated 
salt solution maintains its condition for long periods 
if it bo thm enough for the relatively slow process of 
diffusion to supply it adequately with that gas A 
restmg muscle uses oxygen continuously at a rate 
depending on the temperature at 20° C this is 
about 0 7 cubic millimetre per gram per minute 
probably this process of oxidation at rest supplies 
the energy necessary m order to mamtain the com 
plex dynamic equilibrium of the living matenal in a 
steady state The known diffusion constant of 
oxygen through muscle, as found by Krogh, and 
the rate of its consumption, allow us to calculate 
that a thm sartorius muscle of a frog can easily le 
mam in a steady state m oxygen ]ust so long as 
combustible matenal is available The isolated 
muscle at 20° C usee about its own volume of 
oxygen per day and if it contains 1 per cent of 


glycogen this form of fuel alone should be sufficient, 
at that rate of oxidation, for some eight days Dis 
seoted aseptioally and suspended at rest m a suitable 
salt solution a frog’s sartonus will, m fact, if supplied 
with oxygen, function for a week or more 

Depnved of oxygen, such a muscle produces 
lactic acid from its glycogen, the glycogen breakmg 
down m this eswe about five times as fast as it did in 
oxygen If the lactic acid be able to diffuse away, 
as 18 the CEU9e when the muscle is suspended in 
oxygen free salt solution, the muscle lasts for a day 
or two, responding to a test stimulus at any time 
withm that penod finally, however, its exoita 
bility vanishes with the disappearance of its store 
of carbohydrate It may reraam longer if glucose 
be mcluded m the salt solution Apparently, if 
oxygen be not available, the breakdown of carbo 
hydrate mto lactic acid can replace the oxidation of 
carbohydrate as a source of energy Presumably, 
therefore, in the absence of oxygon, the formation 
of lactic acid is the process which supplies the free 
energy by which the dynamic equibbnum is mam 
tamed, by which, so to speak, the accumulators are 
kept charged 

The term ‘ free energy useil m this connexion, 
should be understood m its strict thermodynamic 
sense It is interestmg and important, as Burk has 
recently done, to calculate the free energy of the 
reaction by which, in living tissue, glycogen is 
broken down mto sodium lactate We consider the 
whole process, dissolved glycogen transformed m 
the buffered alkaline medium of the muaolo into 
dissolved sodium lactate Owmg to the difference 
in chemical structure between the lactic acid and 
the glucose molecule, namely, in the ratio of the 
number of carbon atoms to the number of carbonyl 
oxygens, there is a considerable amount of free 
energy available m this breakdown, about 400 
calones per gram of glycogen transformed For 
this reason, presumably, Nature has selected this 
particular reaction as the means of providing, in the 
absence of oxygen, the free energy requiretl, either 
for doing work, or for mamtammg (against diffusion 
and similar irreversible processes) the osmotic and 
other differences existmg during life at the bound- 
aries and other interfaces of the cell The free 
energy of the oxidation of glycogen is of course 
greater than that of its sphtting to lactic acid it is 
about 4000 calones per gram If oxygen be absent 
a given process requires, let us say, 1 gram of glyco- 
gen to be broken down to lactic acid, yielding 400 
calories of free energy the same process, if oxygen 
be present, requires only one fifth of a gram of 
glycogen to be oxidised, yielding 800 oalones of free 
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energy 400 of the latter are wasted, apparently, 
in the recovery process 

If, as I said, lactic acid is able to diffuse away, the 
muscle can continue to function until all its carbo 
hydrate store is ifpont If, however, it be suspended 
in nitrogen and not in salt solution, its lactic acid 
cannot escape and the end comes on much earlier 
At 20° C in mtrogen a muscle produces about four 
milhonths of its weight of lactic acid every minute 
about 0 3 per cent in 12 hours At this stage the 
mcrease m hydrogen ion concentration due to the 
acoumulatmg acid renders the muscle completely 
mexcitable in less than 24 hours it attains the 
so called lactic acid maximum and passes into ngor 
morlte 

The same processes can be observed to occur 
more rapidly when activity due to stimulation is 
substituted for resting survival A muscle sub 
jected to a senes of maximal induction shocks in 
nitrogen fails when it has given some 400 twitches, 
when its lactic acid concentration has reached about 
0 25 per cent Suspended m oxygen free salt soln 
tion and stimulated with a frequency low enough to 
allow its lactic acid to escape by diffusion, it can 
give several times as many twitches (os my fnond 
Kupalov has recently shown), and will continue until 
practically all its carbohydrate has been broken 
down , suspended in oxygen, or in oxygenated salt 
solution, it can give several thousand twitches and 
maintain its activity until all its carbohydrate is 
oxidised Moreover, as is now well known, if it be 
fatigued m nitrogen, and then allowed to recover in 
oxygen, its lactic acid vanishes and four fifths of the 
corresponding amount of glycogen reappears The 
free energy required for the reaction 
Lactate — ^ glycogen 

IS provided by the oxidation of a fraction (about 
one fifth) of the lactic acid How this synthesis 
occurs, and what the chemical nature of its mechan 
ism IS, are not known but it undoubtedly does 
occur, and not only in muscle but also in practically 
every organ and tissue examined 

The work of Warburg on the metabolism of 
tumour and other tissue is a highly important pro 
duct of these studies onginally conducted on muscle 
and earlier, m another form, by Pasteur on yeast 
It seems that nearly every kind of animal tissue 
employs the lactic acid breakdown, when depnved 
of oxygen, as the source of the free energy required 
for the maintenance — against irreversible processes 
— of its steady hving state and that certain types of 
tissue, particularly those found in malignant growths, 
actually prefer the lactic amd mechamsm and may be 
relatively incapable of employing that of oxidation 


There is no reason to behave that when oxygon is 
present the processes at work are other than the 
sum, or the resultant, of these two The free energy 
of the lactic acid breakdown is apparently the 
source of the mechanical energy hberatetl by muscle, 
alike in the presence and in the absence of oxygen 
In the former case, however, a slow recovery pro 
cess ensues, m which — perhaps under the action of 
a galvamc combustion element, as suggested by 
Straub for the case of the hen’s egg — the lactic acid 
formed m the initial process is re formed into its 
precursor glycogen Moroov er, the processes of rest 
mg survival and of activity are so similar that there 
apjiear to be strong grounds for supposing that, at 
rest also, the primary mechanism in which free 
energy is liberated (to counteract irreversible pro 
cesses which lead finally to chaos and death) is that 
of lactic acid formation from carbohydrate 

It IB not a wild extrapolation from this, and from 
the woik of Warburg, to conclude that the same is 
true in all animal tissues The living cell is a com 
plex organised system of enzymes, interfaces, poton 
tial and osmotic differences, chemical substances 
infinitely improbable in the thermodynamic sense, 
and yet oxistmg m a steady state so long as free 
energy is available to mamtam the organisation 
The free energy of the carbohydrate-lactic acid 
breakdown is apparently the stne qua non of this 
maintenance, the common factor in the organisa 
tion of living animal cells The primary function of 
oxidation is the reversal of this breakdown 

Hbvebsibcb Inbxcitabtlitv in Muscle 
All who have worked with isolated muscles have 
found — alas, too often — that these may ‘ die ’ with 
out apparent cause and spoil their experiments 
They do it more at some seasons than at others, 
often for weeks on end some muscles are worse m 
this respect than others and if we have not attn 
buted it to the machinations of the devil (physio 
logy leads many of us to a belief m that gentleman) 
we have been fam to call it fatigue ’, thereby ex- 
pressmg our ignorance of the whole matter If we 
knew that a muscle survived better in oxygenated 
salt solution than in oxygen gas, w« talked about 
the removal of ‘ fatigue products ’ in the former, 
even though the muscle — being suppbed with oxy- 
gen and at rest — was never fatigued at all It took 
two chemists, Duh6re and Horton, to detect what 
physiologists should have recognised long ago, that 
a state of reversible inexcitabihty sets in spontane 
ously m isolated dissected muscles It is tme that 
some years ago, m the biochemical laboratory at 
Cambridge, it was shown that the legs of frogs, kept 
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ftt a low temperature in oxygen, gradually in the 
course of a week or so lose their imtabihty, which 
can be restored by soaking m salt solution It is 
not certain, however, that this is the same pheno 
menon, and in any case Duh^re and Horton have 
demonstrated it in much more striking and — one 
might almost say — provoking form 
A sartonus muscle is dissected with the utmost 
care from a frog and suspended m moist oxygen, 
or mtrogen, or air silver or platinum electrodes 
are brought m contact with it and at intervals its 
response is tested At first stimulation leads to 
an active contraction , as time goes on, however, 
the muscle apparently dies it is not fatigued, it 
has been quite infrequently stimulated, and m 
oxygen or air there should not be, and in fact there 
IS not, any accumulation of lactic acid In an hour 
or two the muscle is apparently dead, it responds 
not at all to the strongest stimulus, though if it be 
taken out and tested chemically it is found to show 
all the chemical characteristics of resting muscle 
The phenomenon is not due to oxygen as such, 
or to the absence of oxygen it cannot be attn 
biited to surrounding the isolated muscle by a gas, 
since it happens also in bquid paraffin and mercury 
I called it ‘ reversible ’ Immerse the muscle, when 
It has become completely non excitable, in salt solu 
tion, and its excitability returns, rapidly at first, more 
gradually later, following approximately a course 
we should expect were the return of excitabihty due 
to the outward diffusion of somothmg present m the 
muscle Any reasonable salt solution will cause a 
return of the excitability Kmgor’s solution, sodium 
chloride, — anything, in fact, which does not itself 
lead directly to mexcitabihty m the muscle 

It would be easy, so far, to imagine that some 
product of activity in muscle, gradually accumulat 
mg, produces a toxic effect which leads to the mex 
citable state This simple suggestion, however, 
IS not sufficient If we soak a muscle, for three 
hours after removal from the amraal, m salt solu 
tion, and then suspend it m a gas, it will remam 
excitable indefinitely If we wash it for three hours 
after it has become mexcitable, its returned excit 
ability will remam mdefimtely, that is, until its 
carbohydrate reserves are used up or bacterial 
invasion sets m If, however, we wash it for a 
shorter time, say for half an hour, after it has 
become mexcitable, its excitability mdeed returns, 
but when we place it agam m a gas, it becomes 
mexcitable once more Not until the sum of the 
times of immersion has attamed a certam value 
does the muscle become permanently excitable m 
the present sense If any product of metabolism 


has a toxic effect, why should further metabolism 
after a 3 hour preliminary soakmg in Ringer’s 
solution now have no result ? Are we dealmg here 
with the same ounous phenomenon as Fumsawa 
found m the case of a crab’s nerve ? Moreover, 
why do the muscles of a frog’s leg, allowed to remam 
tn ntu after the death of the ammal and the removal 
of the skm, retam their excitabihty for hours, while 
a compamon muscle dissected out and, to all intents 
and purposes, uninjured, becomes mexcitable in an 
hour * The muscle is not dead, for it shows a normal 
resting metabolism and can be revived by washmg 
with salt solution it may then live for days, which 
w a sign that any injury due to dissection is of 
negligible importance Is the effect of a subtle 
physical nature, due to contact of the livmg tissue 
with a medium of unusual dielectric constant ? 
Or 18 it to be attributed to the production of some 
substance, m or between the cells, which can be 
washed away by contact of the muscle with salt 
water ? The phenomenon is an easy and dramatic 
one to witness, once one reahses its existence, but 
a difficult one to explain The realisation, however, 
that it occurs has greatly simplified experiments 
with isolated muscles, for we know now that by a 
prelimmary period of washing we can prevent an 
occurrence which has spoilt so many experiments 
There is one possible explanation If a Rmger’s 
solution be prepared containing four times the 
usual concentration of potassium chloride, a muscle 
immersed m it slowly becomes mexcitable One 
which has become spontaneously mexcitable by 
Btandmg m oxygen shows no return of excitabihty 
when immersed m this solution We might have 
expected a temporary return A muscle consists 
of fibres and mterspaces, mamly fibres In the 
inside of the fibres there is a very high concentration 
of potassium, m the interspaces a low one Excit 
ability may depend — among other thmgs — upon a 
normal concentration ratio of potassium across the 
boundary of the coll Experiments have shown 
that when muscles are perfused, potassium tends to 
leak mto the perfusing fluid If it leaked mto the 
mterspaces between the fibres — not much would 
be required — it might gradually produce the same 
state of mexcitabihty as we can cause by the arti- 
ficial appheation of a high potassium concentration 
The chief difficulty m this explanation, which has 
much else to commend it, is that one cannot see 
why a few hours’ immersion in salt solution should 
prevent any further egress of potassium In any 
case it seems that the phenomenon is of a physical 
or of a physioQ chemical nature, and has no con- 
nexion with the oxidative mechanism of the oelL 
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AnABEOBIO DiaiNTEOBATlON IN MUSOLE 
I come lastly to the most dilHoult problem of all 
the cause of a phenomenon which 1 discovered in 
1927 and about which I speculated last spring, per 
haps rather rashly, in the Proceedings of the Royal 
Society I say rashly, partly because my paper was 
the innocent cause of much excitement in the 
autumn, when the public Press discussed — m the 
' silly season ’ — the ‘ mystery of life ’ partly 
because the explanation I ongmally gave may not 
be sufiBcient The facta, however, seem certain, 
and are these By improvements in technique, 
the rate of resting heat production of a muscle can 
be measured, m oxygen or m nitrogen The muscle 
hes in nitrogen upon the warm junctions of a ther 
mopile, in a thermostat mamtained at a constant 
temperature The rate of the restmg heat pro 
duction at 18° 0 is (say) 60 gm cm per gram per 
mmute about H thousandths of a calono The 
muscle has previously been washed for some time 
in salt solution, so that it does not now become 
spontaneously inexcitablo m the manner described 
by Dullfere and Horton It is stimulated and gives a 
senes of twitches the heat due to activity is regis 
tered by the galvanometer attached to the thermo 
pile stimulation ends the galvanometer returns 
we should expect it to return, grsulually, of course, 
to its ongmal position, the muscle to revert to its 
ongmal heat rate Nothing of the kind I may 
illustrate what happens by a typical expenment 
Tune AM or 

PM 11 66 1) 69 12 1 12 2 12 31 12 6 12 6 

Galvanometer 

deflection mm 22 231 23} 22^ 22} 24 23 

The muscle was then stimulated by smgle shocks 
to fatigue the galvanometer deflected, and, when 
the stimulation ended, returned to rest once more 

Time PM 12 20 12 23 12 26 

Galvanometer lie 

flection mm 130 130 130 

The resting heat-rate m this case has been increased 
between five and six times 

The phenomenon has never failed to appear, and 
it occurs always in the same quantitative form 
The quotient 

increment m heat rate per minute 
total heat by stimulation 

18 always (m the frog’s sartonus at 17° C ) of the 
order of 0-0076 The high heat rate induced by 
stimulation is permanent so long as the muscle 
remains in nitrogen It may attam 800 gm cm 
per gram per nunute after severe fatigue— more 
than 1 oalone per gram per hour It mfty'remam 
at this level, so long as the muscle is kept m nitrogen. 


for 24 or even 48 hours, in which time the total heat 
liberated may be many times as great as can pos 
sibly be accounted for by the breakdovra of all the 
available carbohydrate mto lactic acid Smee, 
apart from carbohydrate, there is very little except 
the actual protem of the muscle which we can 
imagine to break down with such an evolution of 
heat, we are forced to conclude that the process 
of anaerobic activity (or its products) has somehow 
induced the degradation of the muscle protoplasm 
itself to bodies contaimng less total energy 
If, when the muscle has been fatigued m mtrogen, 
and its restmg heat rate is high, we admit oxygen, a 
recovery process sets in as usual, with a considerable 
evolution of heat The lactic acid is removed and 
the muscle is restored to its previous restmg con- 
dition This occupies about an hour If, now, 
we replace the oxygen bj a stream of pure nitrogen, 
withm half an hour diffusion on one hand, and the 
resting metabolism of the muscle on the other, have 
removed the last traces of oxygen from the interior 
of the muscle substance, and the resting heat rate 
m nitrogen can again be measured Instead of 
the high value found after stimulation, we now 
observe a low value of the same order of size as 
before it The breakdown processes produced by 
anaerobic activity have been cut short and the 
muscle has regauied its previous steady state The 
same treatment can then be applied once more If 
the muscle be stimulated to fatigue agam its resting 
heat rate rises if oxygen be agam admitted ro 
covery ensues, and finally a low value of the restmg 
heat rate appears as before 
There seem to be two alternatives either ( 1 ) the 
provision of energy by oxidation has restored to 
their normal state the membranes, interfaces, or 
agents, which in ordinary life hold apart the un 
stable reacting substances present in the living cell, 
which prevent — as I said in my paper — the organ 
isod system of tho living cell from becoming a bio 
chemical chaos , or (2) m the presence of oxygen 
some substances have been removed, perhaps by 
simple oxidation, perhaps by restoration to a pre 
cursor, which, if they be allowed to remam, assist as 
catalysts, or m some other capacity, m the anaerobic 
dismtegration of the livmg material One thing 
seems certam — the high heat rate is a sign of some 
kind of irreversible breakdown or disintegration 
if — as Kupalov has shown — it be allowed to con 
tmue for a few hours, no subsequent restoration of 
tho muscle to its normal exoitabihty is possible, 
either in o)tygen or m oxygenated salt solution 
The phenomena m question are so curious, and 
the effects so relatively large and so easily demon- 
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strated, that they demand an explanation They 
have been tested by every means available and have 
withstood the attack Were they due to a change 
in the hydrogen ion concentration caused by the 
liberation of lactic acid ? A restmg muscle was im 
mersed in pure carbon dioxide and its heat rate re 
mained practically unaltered the carbon dioxide 
must have maile it as acid as extreme fatigue Were 
they due to a technical error of some kind ? To a 
reaction of some fatigue product with the metals of 
the thermopile * The thermopile was msulated with 
baked ‘Elo’ (an artificial resm), shellac, and paraffin 
wax on top of those a piece of tin foil and over 
this a further layer of wax The phenomenon ap 
peared quantitatively as before It is inconceivable 
that breakdown products of muscular activity can 
penetrate wax, tin foil, wax, shellac, and ‘Elo one 
on top of the other Was it duo to injury m dis 
section ? It w as found unaltered m a frog's gastroc 
nemius, which can be prepared with a minimum of 
mjiiry The temperature was lowered to 0“ C The 
high heat rate existing in a fatigued muscle dim 
inished to one sixth, which is what we should expect 
were it due to a chemical process occurring con 
tmuously, not at all what we should look for were a 
technical physical error the baaisof thophonomonon 
I was inolmed, when I first described the pheno 
menon, to the first of the two alternatives just men 
tioned, to the bohef that oxygen restores the normal 
interfaces, or conditions, which prevent the organ 
ised system from beconiuig a biochemical chaos 
During the last few months, however, I have come 
across another effect which inclines mo a little to 
the second alternative — perhaps both are correct 
The expenmont is a simple one and the result quite 
certam it ought to have been made long ago but 
one only thinks of these things slowly If a muscle 
showing a very high resting heat rate mduceil by 
anaerobic stimulation be immersed for an hour or 
two m oxygen fret salt solution, its heat rate retunis 
to its original low level the muscle need not even 
be alive it may have been ‘ electrocuted ’ by ex 
cessive stimulation, it may have been irreversibly 
damaged by too long a mamtenance of its high heat 
rate in mtrogen Yet, under the influence of the 
washmg, in a time which suggests diffusion out 
wards of some catalysing agent, the breakdown 
evidenced by the previous high heat rate is com 
pletoly — or almost completely — stopped Clearly, 
oxygen as such is not necessary for a reversal of the 
effect Perhaps if lactic acid be not already present 
m excessive amount, the lactic acid breakdown can 
take the place of oxidation in the mamtenance of the 
normal internal architecture of the cell perhaps, 


however, someihtng is set free m the absence of 
oxygen, which induces — or helps to mduce — the ir 
reversible breakdown of the muscle protoplasm with 
a liberation of energy a somethmg which can be dia- 
lysed away by immersion of the muscle m salt water 

It IS well known that, in man, too prolonged ex- 
posure to anoxiemia may produce harmful effects last 
mg for a long time or even permanently As Hal 
dane writes “ A short exposure even with loss of 
consciousness produces no senous after symptoms 
but occasionally a man’s behaviour is very abnormal 
for a few muiutes after recovery ” “ With severe 
and prolonged exposure to want of oxygen the ner 
vous after symptoms are of an extremely formidable 
nature and often end in death ” “ The symptoms 
are evidently due in the mam to widespread injury 
to the nerve cells during the exposure ” “ The 

heart may also suffer in prolonged exposure to want 
of oxygen The after symptoms may be mainly 
cardiac , it may be a considerable time before the 
heart fully recovers ” “ Probably every other organ 
and tissue m the body feels the after effects of 
severe exposure to want of oxvgen The patient 
often enough dies of pneumonia Acute nephntis 
and gangrene of extremities have been noted ’ ’ And 
so on May we not be witnessmg here m man the 
after effects of the same partial disintegration of the 
living protoplasm as can so easily be demonstrated 
m anoxaemia in the isolated muscle ? 

In Warburg’s work we find further evidence of a 
harmful effect of oxygen lack An embryo of a 
chick 18 kept for some hours m salt solution saturated 
with nitrogen oxygen is then introduced In the 
normal embryo there is practically no lactic acid 
formation if sufficient oxygen be present the free 
energy required for continued existence is supphed 
by oxidation In the embryo which has been sub 
jected to a period of anoxaemia, however, the capa 
city for oxidation is found to be diminished and a 
large part of the energy it requires must now be de 
rived from the lactic acid breakdown By anoxae 
mia, m fact, the normal embryo has been reduced to 
a state in which its metabolism is similar to that 
which Warburg has found to characterise tumour 
tissue Can it be, as Warburg’s work suggests, that 
oxygen lack, workmg upon the normal architecture 
and machmery of the cell, leaves behind a type of 
mechanism analogous to that of tumour ? iWe we 
see m the dismtegrative process set up by anaerobic 
activity m the isolated muscle cell an exagger 
ated case of the harmful effect produced m man by 
prolonged and severe anoxemia, or in the chicken 
embryo by oxygen want ? It is dangerous to specu- 
late too far, but it is foolish not to speculate at all 
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leam to look at architecture as it might appear to 
an observer from another planet, to whom its 
human origin was unknown, and on the whole this 
detachment is more nearly attamed by the land 
scape painter than by the historian or even, 
pernaps, the architect himself 
The old towns of the Riviera crowmng the foot 
hills of the Alpes Maritimes, or capping promon 
tones which project agamst the blue Mediter 
ranean, provide as usual the subject for one kind 
of culmination of natural m archit^tural form Of 
the purely natural landscape of this dehghtful 
coast there are as usual several studies, of which 
Mr H Van der Weyden’s The Lone Pine of La 
Mortola (208) is the most considerable , but it is 
to be regretted that the landscape of the tropics 
should be almost unrepresented in the Exhibition 
The gamut of the emotions evoked by the world’s 
scenery remains incomplete so long as the tropics 
are passed over, and the traveller longs to see at 


least something which will recall the coast with 
frmge of wavmg palms and the gleam of green 
translucent water within the coral reef, with 
its Ime of foammg breakers and deep blue sea 
beyond 

Among the artists who are enterprising m their 
research for natural effects Mr W L Wyllie is 
certainly to be reckoned, and in Fifty North and 
Forty West (207) he gives us the impression of an 
occurrence which is never seen without a thrill of 
excitement, the sudden breaking awap^ of the whole 
summit of a great dome shaped wave m the foaming 
cap which sailors call a ‘ caulidower sea ’, which, 
launched bodily forward, is here seen rolling 
towards the observer 

Such were the aspects of Nature, or the emotiona 
aroused by aspects of Nature, which I found 
observed and recorded by our fellow students, the 
landscape painters in this year’s Exhibition of the 
Royal Academy 


News and Views 


In hiB Ludwig Mond lecture, delivered recently at 
the University of Manchester, the main part of which 
appears as a supplement to this issue of Natubk, 
Prof A V Hill refers to the value of exiienments 
earned out on isolated animal tissues for the elucida 
tion of the phenomena of life, and illustrates his 
thesis with descriptions of some reoent work per 
formed on the isolated nerve and muscle of cold 
blooded Both tissues consume oxygen not 

only as a reeuH of activity but also whilst at rest it 
appears that not only is the production of energy m 
the form of a nerve impulse or a muscular contraction 
accompanied, or followed by, the consumption of 
oxygen, but also oxygen is required for the process of 
remaming alive emd irritable, of being ready to re 
spond to a stimulus The isolated muscle uses the 
absorbed oxygen to oxidise glycogen , in the absence 
of oxygen, lactic acid is formed from the glycogen, 
wluch breaks down much more rapidly than m the 
presence of oxygen, and the free energy of this break 
down suffices to maintam imtabihty in the muscle for 
a short tune, provided that the lactic acid is removed 
by immersing the muscle in salme In the presence 
of oxygen a portion of the acid is completely oxidised, 
but the remainder is resynthesised to glycogen, so 
that m the presence of oxygen the muscle bves much 
longer them m its absence 
Thb next step in the cham of evidence given by 
Prof Hill is the result of studies of a muscle stimu 
lated m nitrogen to fatigue The heat produotion at 
rest after the stimulation is much greater than before, 
and may m time exceed the amount that can bo 
obtained by the breakdown of all the carbohydrate 
mto lactic acid, indicating that the muscle protein 
IS also breaking down The resting heat produotion 
con be reduced to its low pre stimulation level by 
immersing the muscle in oxygen free salme or by 
supplying it with oxygen The exposure td nitrogen, 
then, appears to have initiated a degradation of the 
muscle proto^daRn whioh can be i^pped by again 
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admitting oxygen, or by washing away some sub 
stance which may be suiiposed to aid the protoplasmic 
breakdown In any event, the deletenous effects of 
asphyxiation appear to be duo to disintegration of the 
cells of the tissue themselves, and, conversely, oxygen 
18 necessary for the maintenance of cell structure 
Put m other words, Prof Hill argues that the hving 
cell may be considered te be in a state of dynamic, as 
opposed to static, equilibrium, and therefore to 
require a supply of oxygen for the maintenance of its 
very structure 

On Monday next, Mav 13, Messrs Sotheby and Co 
will offer for sale a rolloction of letters (1743-1820) 
from and to Sir Joseph Banks, president of the Royal 
Society They are ^mg sold by a collateral descen 
dant of Dorothea Lady Banks, wife of Sii Joseph 
Banks The series includes botanical and horti- 
cultural letters and papers of Australian mterest — 
oommumoations to Banks from the early governors 
of New South Wales — also letters of Matthew Flmders, 
George Bass, and Bhgh It would scorn improbable 
that any have been published , no indication, how 
ever, is suppbed as to this The correspiondenco is 
suitably secured in handsomely bound folio albums, 
each havmg a list of contents, though unfortunately 
no numbers are given to accord with the sequence of 
letters , thus reference is tedious 

Ahonq miscellaneous matter (Lot 7) we notice a 
letter of Thomas Young, in a fine script, addressed to 
Count Rumford at the Royal Institution and dated 
July 9, 1801 It refers to his appointment to the 
professorship of natural philosophy ‘ As to the 
journals ”, he says, ” 1 should not much object to 
engage that a sheet or more should be read for publi- 
cation every week , but I conceive that it would give 
them additional importance if it were left to the 
disoretiod of the professor, with the approbation of 
the oomnuttee, and with proper notice, to publish a 
number the end of a fortnight instead of a week, 
whenever there might appear to be a real defioienoy of 
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matter to fill it As I think I should want little or no 
assistance either in translating or transcribing, except 
what Mr Davy might have the goodness to give me, 
I hope when you have reconsidered what I have 
stated you will not much differ from me in opinion ” 
At Oxford, on May 4, uniler the auspices of the 
Society of Friends of the Old Ashmolean, a public 
lecture was delivered by Prof D’Arcy Thompson on 
■“ The Hellenic Element in the Development of 
Science ” It was shown that Anstotle's doctiino of 
excess and defect, applied by him m the region of 
biology as in that of ethics, was m aeconiance with 
conceptions of Greek mathematicians in regard to the 
theory of numbers, especially as developed in later 
times by Theon of Smyrna in the senes known as 
the ‘indeterminate’ or ‘boundless’ dyad Ihe geo 
metrical aspect of number was always kept in view by 
the Greeks , Euclid’s treatment of the square of the 
hypotenuse exemplified this, and his whole system 
culminated in tlie dodecahedron with its pentagonal 
surfaces Much of the fabnc of inoilem science has 
its foundation in the mathematical conceptions 
amplified and illuminatesl by the genius of the Greeks, 
but ahareil with them by other peoples, as by those of 
Egypt auid Chaldea The lecture, which was largol> 
attended, was followeii by a meeting at which various 
donations to the Lewis Evans collection were an 
nomicefl, and means were considered for increasing 
the membership of the above mentioned Society 
On Saturday, May II, Lord Dirkenliead is to unveil 
stained gloss armorial windows given for the embellish 
ment of the staircase of the Old Ashmolean Building, 
Oxford Two eu'raonal wmdows are being addetl to 
those already m the Museum to commemorate the 
foundation gift of historic scientific mstrumonts by 
Dr Lewis Evans, and in gratitude to four of the great 
City Compamos which by timely benefactions made it 
possible for the Um\ ersity to install the Evans colloc 
tion m the Old Ashmolean, and thus to fulfil the oon 
dition on which it was offerer! to Oxford The Evans 
window IS presented by certain members of the Societ> 
of Friends of the OKI Ashmolean, chief among whom 
was the late Lady Osier It is inscribed Hidovictjs 
EVANS, D so , qui MUSEUM ASHMOLEANUM DENUO 
rOCUPLETAVIT INSTKUMENT18 NATURAUIS SOIKNTIAB 
COLLATI8 HIO OOMMEMORATUR MCMXXV The seCOnd 
window, given by Sir Dugald Clerk, bears the 
arms of the Compames of the Goldsmiths, Iron 
mongers, Clothworkers, and Fishmongers It is a de 
hghtful composition, and a reminder of their many 
services on behalf of education The inscription nins 

MUSBI ARMARIA IN8TRUXIT ET ARCAM DITAVIT 
OlEDARUM LONDINIENSIUM UBERALITAa QUARUM IN 
SIONIA DBPINOBNDA CUBAVIT DUGAiDUS CEERK 

MOMXXix The earlier windows commemorate Ehas 
Ashmole, the first founder of the Museum in the 
seventeenth century, and his fnends, John Tradesoant 
the younger. Dr Plot, and Sir Christopher Wren ’The 
new windows which Lord Birkenhocul is to unveil 
relate to the re foundmg of the old Museum m the 
twentieth century after a lapse of thirty five years, 
during which it had been allowed to fall into a 
neglected state 
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Amono the portraits m the exhibition now open at 
the Royal Academy, that of Sir Ray Lankester by Sir 
William Orpen la acknowledged to be the outstanding 
picture of the year The fimdamental note of the 
picture is that of declining years, yet the harmonies 
give it wonderful tone There is still an inquiring 
look in the face, with its fine forehead and the clear, 
steady eyes which always seem to mirror thought and 
observation, while the beautifully formed hands are 
given their full value in an easy attitude which seems 
to signify rest after labour Another very successful 
portrait is that of Prof J Millar Thomson, emeritus 
professor of chemistry. King’s College, London, by 
Mr P A Hay Mr Richard Jack exhibits a fine 
picture of Lord Moyiuhan, president of the Royal 
College of Surgeons, and other portraits of people 
well known in scientific circles are those of Mr 
E F C Trench, past president of the Institution of 
Civil Engineers, by Mr George Harcourt , Mr W 
1 upper, president of the Royal Institute of British 
Architects, by Sir William Orpen , Mi J L 8 
Hatton, principal of the East London College, by 
Ml Augustus E John , Prof Priestley .Smith, 
emeritus professor of ophthahnology, University of 
Birmingham by Mr Harold Speed , Sir Hugo Hirst, 
chairman and managing director of the General 
Electnc Co , LUl , by Mi Richard Jack , and Mr 
A S Ramsey, president of Magdalene College, 
Cambridge, by Mr IbranciB Dodd There is also a 
bust in bronze of Coi R E ('roinpton, by Mr George 
H Paulin, and a miniature of Prof J P Hill, by 
Elizabeth A Steele 

Thf fourth Huxley Memonal Lecture of the Royal 
College of Science was delivered by Prof F O Bower, 
at the Imjjonal College of Science and Technology, 
on Friilay, May 3 tlie title being “ The Origin of a 
Land Flora, 1908-1929 ” Piof Bower began by 
refeiTing to his book "The Origin of a Land Ilora , 
published m 1008 He sunuuarised the theory of 
* interpolation ’ there put forward to account for the 
origin and progression of the spore boanng plants, 
the dominance of which is so striking m all land 
plants from the ferns upwanls He then indicated the 
more important modifications m the view expressed 
twenty one years ago which have resulted from ad 
vances in botanical knowledge The chief of these 
concern, hrst, the expansion of our knowledge of 
alternation of generations in the brown and green 
algae and the significance of the cytological distinc 
tions between the two generations in these jilants 
Secondly, the outlook has been changed by the in 
crease m the knowledge of the very simply organised 
plants now known to have existed in early Devoman 
times , thirdly, a study of the embryology of the 
Psilotacees has shown that this group now stands 
nearest to these ancient fossils 

Giving these new facts and others their full value. 
Prof Bower holds that his position as stated in 1908 
needs “ neither reversal nor obhteration but only 
modification” He suggested that the remote an- 
cestors of the Arohegomatffl were of the same general 
type as the Green Algse, but in these ancestors the 
act of meioBis woe deferred, and a diploid phase 
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interpolated which was structurally suited to sub 
aenal conditions and bore numerous spores These 
plants would thus at one stroke achieve three bio 
logical advantages of prime im]>ortanoo (1) a multi 
plication of possible combinations of hereditary 
characters (as suggested by Svedelius) , (2) an 

ojiportumty of securing a wide spread on dry land 
by the dissemination of spores , and (3) relief from 
dependence on repeated syngamy by numerical 
increase on land, wliere the necessary medium of 
external liquid water is not always available In 
conclusion. Prof Bower pointed out that while the 
gap between the Algw and the Archegoniatoi is still 
open, and indeed remains as m 1608, yet the evolution 
of tho constituent parts of the land living sporophyte 
can now bo traced with the aid of the early Devonian 
plants 

According to a recent Daily Science News BtUlehn 
issued by Science Service, Washington, D C , a notable 
invention was annoimced to tho National Academy 
of Sciences on April 10 by General G O Squier, the I 
inventor of ‘ wii’ed wireless ’ The principle of wired 
wireless is the same as that uawl in seroling telegraph 
or telephone messages over lines carrying signals of 
different frequency or ovei jiower lines Tho now 
methoil, which is called the ‘ luonophone is tho per 
foction of a form of raiiio transmitted partly by 
telephone wires Tn America the ether is incon 
veniently crowded with messages of all kinds It is 
now proposed to make the ordinary telephone wires 
cairy some of these so as to i-elieve the congestion 
In particular, without interfering with the present 
point to point set vice of tho broadcasting and without 
change of equipment, the telephone wires can be 
made to work sixteen hours a tlay, bringing tho broad 
casting programmes to the householder It is siig 
gested that this ‘ line radio ’ could be made to piovide 
a method of financial support to the broadcasting 
companies, thus eliminating tho necessity of broad 
casting advertisements both directly and indirectly 
The small power used in this system is also claimed as 
a further advantage The power taken by a small 
incandescent lamp would be sufficient to supply five 
thousand telephones When operating the telephone 
comiecteil set, no tunmg would be necessary To get 
a new programme all that is necessary is to turn a 
switch Fading and the various kinds of interference 
which prevent good broailoast reception would be 
eliminated Tliere would bo no difficulty in receiving 
sound motion pictures and television by this method 
It could be usefully employeil for educational purposes 
Anothkr development in broadcasting was de 
scribed by Prof A L Foley, of Indiana University, 
in a paper read on April 23 to the National Academy 
of Sciences, on a new type of microphone for use by 
broadeewters and public sjieakerB It is still m the 
experimental stage, but as the principle is novel it is 
considered to be very promising It contains no 
moving diaphragm A usual type of microphone 
(or ‘ mike ’ as it is frequently called in Amenca) is 
the condenser microphone A thin diaphragm of 
metal is hung m front of a metal plate with an air 
space between them Both have electrical charges, 
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and as the diaphragm is pushed oi pulled by the 
sound waves the electneal charges fluctuate in value 
and electrical currents flow Some of the energy is 
radiated into space and picked up by tho receiver’s 
set The difticulty with any type of diaphragm is 
that it has fiee vibration peiiods of its own which it 
tends to assume, thus distorting tho forced vibrations 
duo to the sound waves In Prof Foley’s micro 
phone there are only two solid metal plates with an 
air space between them The soimd waves of the 
speaker’s voice directed between the plates cause 
altomato coiideiisatiuim and rarefactions of the air 
As the air is acting as the dielettno of tho condenser 
formed by the plates, the rapid changes in its density 
cause alternating currents in the plates, which are 
used to radiate energy into tho other Prof Foley 
says that tlio now device is in piocess of development 
and will not bo on the market for some time 

There is always interesting matter in tho Annual 
Report of the Zoological So( lety of London, tho 
centenary celebrations of which weie referred to in 
our issue of May 4 The outstanding feature of this 
year’s report is the remarkable record diagiammati- 
cally presented in its “ Century Chart of Progi'ess ” 
On tho whole, the chart shows a steady record of pro- 
gress, apart from a slatk period which began in 1839 
and continued foi about thirty years But the extra- 
oixlinary rise m tho numbers of members and of 
visitors to tho Zoological Gardens in Regent’s Park, 
and in income, which commenced m 1610 and has 
carried the Society from height to height m almost 
unbroken leaps, is witness to the suc< ess of the policy 
of Dr Chalmers Mitchell and the Council, and jierhaiw 
also to an increasing love of entertainment which has 
seized the pcsople of Great Britain Tliere has been 
a ceitain increase m the numbers of deaths, esiiecially 
amongst mammals and birds, but this is attributed to 
tho increased size of tho eollotlion, and the installa- 
tion of electric heating and lighting into more of 
the bouses in the Gardens shows that every effort is 
being mode to amoliorate the living conditions No 
indication is given of tho effect ii[>on geneial health 
end mortality of tho eloctnc systems already installed 
Such iiiforinatioii, bosod upon the definite records of 
the pathologist, would afford an invaluable gvude to 
other zoological gardens at liome and abroad which, 
on account of the groat cost, hesitate to install electno 
fittings until their value has boon clearly proved 
The second number of the Realist oontinuea some 
of the subjects begun in the first and gives a clearer 
idea of the general idea which the promoters have in 
nund It 18 to bo a journal of soientiho humanism, 
and this must mean treating of matters of living 
human interest in the light of scientific research It 
does not at present offer any review of scientific 
works or attempt to summarise the recent additions 
to our knowledge, but matters of current moment and 
discussion are taken up and suggeations mado os to 
the linos of future development The emphasis, m 
fact, 18 rather strongly laid in these opeiung numbers 
on the present and still more, the future The first 
article m the May issue, by G E G Cathn, deals 
m this spirit with the ‘Next btep for Democracy’ 
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The outstanding point m the reoent Amenoan preu 
dential election is well taken Both candidates were 
in the true sense realists and represented a great 
advanee in the political sense of the democracy which 
adopted them as its champions It is clear that in 
the modern conditions of extreme complexity and 
world wide extent of industnal and social relations, 
real expertiiess is needed in those MtuaUy in power 
It IS also apparent that control of the industrial 
conditions and relations of one State and another has 
already become more important than the merely 
pohtioal relations of the old governments and diplo 
macy This involves more scientific expertnoss on 
the part of the governors and a better appreciation 
of such exportness on the part of the governed 

Most of the other articles in the Realist for May 
strike a similar keynote to that sounded by Prof 
Cathn That on the Crisis in Psychical Research ”, 
by Mr £ J Dingwall, will interest a good many 
people by its suggestion for a new thoroughly sound 
and independent investigation of reoent phenomena 
of a spiritualistic kind The point is made that the 
Society for Psychical Research, which was founded to 
do this very thing, has lost its standing as a scientific 
body just at the time when the phenomena to be 
investigated have Income more numerous Dr 
Charles 8 Mjers gives an account of the work and 
the results of the Institute of Industnal Psychology 
Cases are quoted m which not only greater industrial 
effloionoy has been secured and sickness among 
employes has been reduced, but also the earnings of 
the workers have been increased Mr H Martin 
Leake has a somewhat similar plea for the rationalisa 
tion of British agriculture Dr Norman Haire con 
eludes his account of the reoent experiments in 
rejuvenation, mainly of Voronoft and Stomach He 
sounds a fairly hopeful note while admitting that it 
18 at present impossible to decide whether any of 
these procedures actually prolong life m a human 
being Dr A P Laurie has a short but very inter 
eating and convincing defence of the soientifio analysis 
of the materials and methods of the old masters 
Much of this has appeared m letters to the Times and 
it IS useful to have it collected The editor. Major 
A G (’hurch, has on equally persuasive artiolo on the 
need of applying scientilio methods to the development 
of our imperial possessions This is imposed upon us, 
both by our monopoly of so much of the world’s 
richest soil and the ‘ sacred trust ’ which we have 
professed to the world for the well being and develop 
ment of the backward races 

The curators of the University of Edinburgh 
imantmously agreed to offer the pnnoipakihip — 
which will become vacant on Sept 30 by the reeig 
nation of Sir Alfred Ewing — ^to fiir Thomas Holland, 
Rector of the Imperial College of Science, London, 
who haa accepted the appomtmebt Sir Thomas is at 
present m Scuth America, and the negotiations have 
been completed by cable He is to be president of the 
British Association during the forthcoming meeting 
in South Africa, and it is understood he will not amve 
in Edmburgh untd about the middle of October He 
will to his now oflBoo a wide expenenoe — aca- 
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demic and administrative — and extensive first band 
knowledge of conditions m the Dominions and m 
India, a matter of great impiortanoe to the University 
of Edinburgh, which has more students from over 
seas than any other university in Great Britain 
At the meeting on May 2 of the Lmnean Society 
of London the following honorary members were 
elected Dr Theodor Mortensen, superintendent, 
Zoological Museum, University of Copenhagen, dis 
tinguished for his researches on Echinodermata and 
other marine organisms , Prof Carl Hansen Ostenfeld, 
jirofosBor of botany and director of gardens and 
museum. Copenhagen, distingiushod for his researches 
on the taxonomy and distribution of arctic plants, 
and also on cytology, heredity, and phytoplankton , 
Prof Bohumil NSmoc, professor of plant anatomy and 
physiology, Charles University, Prague, distmguished 
for his researches m cytology, physiology and anatomy 
of higher plants, and in mycology and bactenology 
The presidential at! dress of the Society will be de 
hverod at the anniversary meeting on May 24, when 
the Gold Medal wiU be presented to Prof Hugo do 
Vries, who, unfortunately, on account of ill health, 
will not be able to be present 
The fortieth snmvorsary of the completion of the 
Eiffel Tower in Pans was celebrated on May 2 by the 
unveiling of a bust of Gustave Eiffel at the base of 
the tower The ceremony was j>erformed by M G 
Martin, Secretary for Posts and Telegraphs, who paid 
a tribute to the great engineer Eiffel was bom at 
Dijon on Dec 15, 1832, and died m Pans on Deo 28, 
1923 He was a student of the fiool© Contrale des 
Arts et Metiers , be obtained a wide expenence of 
engineenng construction, and by 1887, when he began 
the Tower, had biult iron and steel bndges, etc , of 
more then 100,000 tons total weight The Tower, 
whith is 984 feet high, is still the lughost structure m 
the world It is a resort of sightseers, but it is also 
used as a wireless and meteorological station Nearly 
14,000,000 persons have ascended the Tower aince its 
construction Eiffel served as president of the French 
Society of Civil Engineers and was also an honorary 
life member of the Bntish Institution of Mechanic^ 
Engineers 

The Ministry of Health has issued a statement 
respeotmg the present situation in regard to smallpox 
Smallpox of a nuld type has been prevalent m England 
and Wales during the lost few years, and m 1928 
there were 12,420 cases with 63 deaths The distn 
bution of the disease has been relatively wide, but it 
has been kept under control or stamped out in all of 
the 36 or 40 counties m which it has appeared, except 
in some five to ten districts where it has obtained a 
greater hold, owing m particular to neglect of vac- 
cination In the Administrative County of London, 
with a population of 4|' nullions, only 167 cases have 
occurred this year Some uneasiness has been oc- 
casioned by cases derived from the ss Tutcoma 
This vessel arrived from Bombay at MarseiUes on 
Mar 27 with passengers and crew numbering 1689, 
afterwards proceeding to Liveipool and Glasgow 
In all, 46 persons from the Tutotmta have been noti- 
fied as suffering from smallpox, of whom 7 have died. 
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but there is reason to think that this epidetmo is now I 
at an end, and as a result of the rigorous measures 
taken, English ports have been kept free 

Thei Yorkshire Naturalists’ Union, founded in the 
sixties of last century, is one of the oldest, as it is | 
one of the most flourishing of the amalgamations | 
of natural history societies in Great Britain The 
Annual Beport for 1928 states that the afiUiation 
moludes thirty eight local societies, and the summaries 
of work accomplished by the various sections of the 
Union show how active is the interest taken m the 
fauna, flora, and geology of the county The official 
organ of the Union is The Naluralxet, a magazme the 
usefulness of ■which as a medium for the publication 
of natural history in all its branches is emphasised by 
the absence of an all England magazine of the same 
kind It 18 a remarkable fact that, since The Zoologtat 
died, a Nature loving country hke England should 
possess no periodical dealing tnth general natural 
history on the Imes followed by that much lamenteil 
joum^ 

The Government Museum at Madras, under the 
superintendence of Dr F H Gravely, and, during 
his absence m Europe in 1927, of Prof E Barnes, 
continues to make good progress Like other pro 
gressive museums, it finds that detailed speciahst 
collections are unsuitable for exhibition, and accord 
jngly the Bruce Foote collection of prehistoric imple 
meats has been stored for reference, and the valuable 
exhibition space which it occupied has been given over 
to a much needed expansion of the ethnological 
collection The Buddlust sculptures have been re 
arranged, and a description of part of this exhibit 
IS in the press, and various improvements have been 
made m the zoological and the com collections 
Apjiendioes to the Administration Beport for 1927-28 
show that the Museum receives a very small propor 
tion of Its matenal os gifts from the public, and that 
a eurpnsing number of coma and of copper statues of 
eamts and kings turned up as treasure trove in the 
villages of the Presidency 

A SOMEWHAT alarmist article on “ Fundamentalism 
in England ”, by Maynard Shipley, appears m the 
March number of Evolvtton Among other state 
ments, it alleges that " much anti scientific propa 
ganda is bemg ‘ put over ’ m the smaller provmoial 
towns and vast distncts of Wales, Ireland, and 
Scotland, where people still beheve m witchcraft, as 
firmly os our ‘ Pennsylvania Dutch ’ towns where no 
hmt of modem soientifio thought has so far pene 
trated ” So for as our expenenoe goes, Mr Shipley’s 
statement, as it refers to Scotland, at any rate, is as 
shaky as his oomposition We have ne'ver domed 
that thefo is a Strong undercurrent of dishke to the 
theory of human evolution m the Bntish Isles, but it 
IS the ‘ die bard ’ resistance of conservatives who do 
no more than wish their old fashioned bshefs to be 
left alone. It certainly does not express itself m 
aoti've and fussy propaganda, and much of it ■will die 
with its generation As for witchcraft m Scotland, 
the most we oan say is that a canny Soot may 
oocasionally believe in luok, but even eviflutionists 
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of the highest standmg have been known to nsk their 
chances at the casinos of Europe 

Some four or five years ago Dr Percy R Lowe, of 
the Bntish Museum (Natural History), discussed 
with the eminent French ormthologist, M Jean 
Delacoiir, plans for a joint Franco British Expedi 
tion to Madagascar to collect specimens of both hving 
and extinct animals which might possibly supply 
further clues to the origin of the fauna of this, one of 
the most interesting islands in the world What was 
most desired was the ihscovery of more remains of 
the extinct ostrich like fossil known as MuUeromis, 
which may throw light on the past history of all 
struthions, or ostnoh like birds, and inoideiitally 
perhaps of the island itself Another most welcome 
discovery would be a complete skeleton of the giant 
flightless bird Mpyomie maxtmua, which stood at 
least ten feet high bunds for such an expedition 
have now been provided by Mr Arthur Vomay, and 
the Trustees of the British Museum have loaned the 
services of a paleontologist. Dr Errol J M’hite, who 
IB due to amve at Madagascar towards the end of 
May At the lost moment the Expedition has been 
joined by a party of American scientific workers It 
18 now, therefore, I'epresentotivo of France Great 
Britain, and the United States of Amenca 

The Rojal Horticultural Society is issuing m 
vitations to the International Congress which the 
Society 18 arranging to be lield in London on August 
7-16, 1930 , that is, immediately before the Inter 
national Botanical Congress moots at Cambridge 
A representative executive committee has been 
appomted by the Society, with Lieut Csjl Durham, 
the secretary of the bociety, as secretary, to whom the 
subscription for membership, one pound, should be 
paid The programme will include lectures and 
eiAiursions, and a flower show on the last two da}.s 
The mam subject for discussion will bo ” Propagation 
vegetative and seminal ”, for which oommumcations 
are in'vntod and in which enunent Bntish and Overseas 
authorities have already signified their intention of 
taking part There will also be other sections, and 
suggestions for papers for consideration are invited 
The SIX committees appointed at the Vienna Congress 
in 1927 will present their reports These include a 
Comnuttoo on Nomenclature, the rejiort of wiuoh will 
be awaited with special interest m view of the lack of 
uniformity in the use of plant names, especially of 
varieties and liybnds, which exists at present among 
horticultunsts Commumcations by moans of papers, 
or participation in the general discussion, will be 
permissible m English, F''rench, and German All 
correspondence should l>e addressed to the secretary 
of the Royal Horticultural Society, London, 8 M' 1 

The first conversazione this year of the Royal 
Society will be held at the Society’s rooms at Bur 
hngton House, W 1, on Wednesday next. May 16 

Uin>BB the Order m Council dated Feb 6, 1928, 
the Lord President of the Council has appomted Sir 
James Alfred Ewing to be a member of the Advisory 
Council to- the Oommittes of the Privy Council for 
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ScientiOo and Industnal Research, to All a vacancy 
occasioned by the death of Mr Robert Whyte Reid 

Sib Jamks Ikvine, Pnnoipal of the University of 
St Andrews, has been awarded the Rlliott Creaaon 
Gold Medal of the Franklin Institute of the State of 
Pennaylvama “ for his brilliant research on Garbo 
hydrate Chemistry ’’ The Metlal will be presented on 
Ma> 25, and will be accepted on behalf of Sir James 
Irvine by Sir Ksin^ Howard, British Ambassador to 
the United States 

At the annual general meeting of the Society of 
Glass Technology, hold in Sheffield on April 17, Mr 
Herbert Webb, of Stourbridge, was oleoteil president 
in succession to Mr Walter Butterworth, Sen 
The following other officers were elected — Vice 
Preeidents Mr E A Goad Pryor, Dr C J Peddle 
Oeneral Treasurer Mr Joseph Connolly , American 
Treasurer Mr F G Flint , Hon Secretary Prof 

WES Turner 

Tub council of the Institution of Civil Engineers 
has recently mode the following awards m respect of 
pajiers read and discussed at the ordinary meetings 
during the session 102ff-29 A TolfonI Gold Medal 
and a TolfonI Premium to Mr Conrad Qribble 
(London) , a George Stephenson Gold Medal to Mr 
Harry Hall (London) Telford Premiums to Messrs 
H N Colam (London), h W A Handman 
(London) , T P M Somers (Glasgow) , H V G 
Johnstone (Sudan) , and jointly to J H Hyde 
(Twickenham) and H R Lintem (Teddington) 

The disastrous oarth<|uako which octurred m 
Khorasan, Persia, on May 1, was recorded as a 
well marked disturbance at Kew Observatory The 
preliminary tremors reached the Observatory at 
16 h 46 m 28 s GMT, and the records indicate tijat 
the epicentre was near lat 35“ N , long 54” E I’ho 
disturbance lasted about throe hours, and the maxi 
mum displacement of the earth at Kow was nearly 
half a millimetre It is rojiorted that a large area 
lias been devastated and that great loss of life has 
occurred 

It is announced m Science that the committee of the 
Aoademyof Natural Soienoosof Ptuladelphiaappomtesl 
to select a recipient for the Hayden Memorial Geo 
logical Award for 1929 has nominated Dr Gharles 
Schuohert, professor emeritus of palseontology m Yale 
University, for the award, in recognition of his distin 
guished work m invertebrate palsaontology, palnogeo 
graphy, historical geology, and the migration of faunas 
The Hayden Award was founded m 1888 by Mrs 
Emma W Hajden as a menional to her husband. Dr 
herdinand V Hayden, director of the U S Geological 
and Geographical Survey in the early days of that 
organisation It consisted at first of a bronze medal 
with an honorarium in cash, but it now consists simply 
of a gold medal, and is given for pro eminent research 
m geology, paleeontology, or in related soienoes 

Hia Miijesty the King has approved the award of 
the Royal Medals of the Royal Geographical Society 
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as follows Founder's Meded to Mr Pranois Rennell 
Rodd for liis journeys in Afr and his studies of the 
Tuareg people , Patron’s Medal to Mr C H Korius, 
assistant resident magistrate, Papua, for his crossing 
from the Fly River to the Seplk The Council has 
made the followmg awards Murchison Grant to 
Mr C S Elton for his three seasons' study of the 
distribution of life in Spitsbergen , Back Grant to 
Mr G P V^isser for his exploration of the Hunza 
Karakoram glaciers , Cuthbort Peek Grant to Lieut 
Donald Cameron for his journey across the Sahara 
from Nigeria to Algiers , and Gill Meraonal to Mr 
George Dyott for his recent expedition in search of 
Colonel Fawcett 

With reference to the note in Natcke of April 27, 
p 665, on the Huygens’ object glasses presented to the 
Roval Society, it has been pomted out to us that Dr 
R T Gunther photographed the signatures “Con- 
stantino H ’’, scratched on all three object glasses with 
their focal lengths, and published them in “ Early 
Science m Oxford”, vol 2, p JOO, in 1023 The 
photographs show the bubbles m the glass of the lenses 
very clearly 

The palKoutologioal collections at Upsala have 
increased so enormously of recent years, thanks 
mamly to the receipt of the vertebrate material from 
Chma so thoroughly descnbeil by Piof C Wiman 
and his pupils, that it was necessary to store them m 
about half a dozen different buildings It is good 
news that the Swedish Riksdag has voted the sum of 
791,000 kroner (about £44,000) for a new poleeonto- 
logieal institute, in which research and teaching will 
be more convemently earned on Building is to 
begin 111 the autumn 

We have received the \nnual Report of the Calcutta 
School of Tropical Medicine, Institute of Hygiene, 
and the Carmichael Hospital for Tropical Diseases, 
1928 Administrative matters are very briefly dealt 
with, and the bulk of the publication consists of 
reports of the various departments with summaries 
of the research work oarneil out, much of which is of 
considerable value and importance 

The Report of the Director General of Pubho 
Health, New South Wales, for the year 1927 has been 
recently issued In addition to statistical details, 
reports of scientific investigations are inohided As 
in former years, a large number of rats were exanuned 
for plague infection, but none was found In all, 
220 samples of milk were exanuned for tuberculo 
bacilli, and in no instanco -was evidence of tuberculosis 
found — an excellent record The year was notable 
for the very low moidenoe of typhoid fever, but diph 
thena has continued to be prevalent The death- 
rate from cancer increased, and has been moreasing 
steadily for a number of years 

Apfuoatiomb are invited for the following appoint 
menta, on or before the dates mentioned — ^A pnn- 
cipal of the York Technical Institute— The Secretary 
for Education, Education Offices, York (May 18) A 
jumor teohmoal officer m the Admiralty Teohnioal 
Pool for duty in the expenmental section of an Ad 
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mii«ltjrEatablwhment»t Poitamouth — ^The Seoretarj) 
of the Adnur»lty (C E Branch), Whitehall, 8 W I 
(May 18) A head of the matheraatioa department of 
the Dundee Teohmoal College and School (A Art — ^The 
Secretary, Technical College, Dundee (May 20) A 
part tune demonstrator m biology at King’s College of 
Household and Social Science — ^The Secretary, King’s 
College of Household and Social Science, Campden 
Hill Road, W 8 (May 22) A woman lecturer in geo 
graphy at the Hull Municipal Training College — The 
Ptmcipal, Municipal Trauung College, Hull (May 22) 
Physicists and electrical engineers on the staff of the 
Radio Research Board of the Australian Common 
wealth Council for Scientiflo Research — F L 
MoDougall, Australia House, Strand, W C 2 (May 
26) A horticulturist and an eignoultural lecturer and 
warden at the Kent County Farm Institute at Borden 
— The Agnoultural Organiser. Springfield, Maidstone 
(May 27) A principal of the Techmcal College and 
Junior Techmcal School, Horwich — J McLean, Rail 
way Meohamos’ Institute, Horwioh, Lancashire (May 
28) A lecturer m physiology at the Chelsea Poly 
teohme — The Pnncipal, Chelsea Polyteohmo, Manresa 
Road, S W 3 (May 31) A Government analyst for 


Cyprus — The Private Secretary (Appomtments), 
Colonial Office, 2 Richmond Terrace, Whitehall, S W 1 
(May 31) A teacher m engineering at the Teohmoal 
College, Wolverton — The Prmoipal, Techmcal College, 
Wolverton, Bucks (June 1) A professor of commerce 
In the University of Bimungham — The Registrar, The 
Umvorsity, Eklgbaston, Birmingham (June 7 ) A pro 
fessor of physiology in the Umversity of Sydney — 
The Agent General for New South Wales, Australia 
House, Strand, W C 2 (June 8) A temporary junior 
assistant m botany in the Umversity of Aberdeen — 
The Secretary, The University, Aberdeen A chief 
mathematical master at Whitgift Grammar School, 
Croydon — The Headmaster, Whitgift Grammar 
School, Croydon A woman lecturer in mathematics 
and geography at St Hild’a Traimng College, Dur- 
ham — ^The Principal, St Hild's Traimng College, 
Durham A tutor in psychology at Loughborough 
College — Ihe Registrar, Loughborough College, 
Leicestershire An assistant m the public health 
laboratories and baotenological department of the 
University of Durham College of Mediome — The Re 
gistror, Umversity of Durham College of Medicine, 
Newcastle upon Tyne 


Our Astronomical Column 


The PijiNET Mehccby —This planet will be very 
favourably placed for observation at the middle of 
May as an evemng star, being at its greatest elon 
gution east of the sun on May 16, when it is plaoed 
twenty two degrees east of that luminary The planet 
will set on several mghts more than two hours after the 
sun, and its position near the new moon on the mght of 
May 10 will afiord a very interesting spectacle m the 
west north west sky if the weather is clear On the 
date mentioned. Mercury will set at 9 46 p m GMT, 
and the moon goes down at 0 46 p m The sun sets at 
7 33 P M , 80 that the phenomenon will be beet seen at 
about 8 30 F M and may be watched until the two 
objects set Mercury will be situated to the north 
west of the moon about two degrees, and ought to be 
readily visible for about an hour to an observer who 
commands a good open view of the west north west 
sky m the region of the horizon The moon will 
appear as a very narrow orescent, but should be 
distmotly observable to the unassisted eye with 
Mercury in close attendance sparkling with a rosy 
light and looking more hke a star than a planet 

Thb Centre of the Qai,axy — ^Thcre are two 
papers on this subject m the March issue of Proe U S 
Nat Acad Sc* Dv O Struve makes use of the 
conclusion that the stren^h of the calcium hues 
m early type stars ascribed to interstellar matter is 
a measure of their distmioe , the lines becoming 
stronger as this increases He has grouped the re 
suits for stars witbm 10° of the gala^, t aking mesuis 
for every 30° of galactio longitude The results when 
plotted show a good approximation to a sme curve 
the maximum of which is m galactio longitude 337 6°, 
with a probable error of 18^ Ibe longitude is only 
10J° greater than the value adopted by Shapley for 
the galactic centre Hence it strengthens tne con 
elusion that the intensity of the spectral lines is a 
measure of distance, sinoe the average distance is 
clearly a maximum towards the centre of thp system 
of stare It should noted that the oalaotuPlongi 
tude u reckoned from the intersection (m Aqiula) of 
the galaxy with the equator of 1900 Very few 
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astronomers pay any attention to tiie resolution 
adopted at the mooting of the International Astro 
nomical Union m 1925 that it should be reckoned from 
Alpha Cygm, with the view of getting rid of the 
correction for precession 

Prof H Shapley’s paper oontams photographs and 
diagrams of the central region of the galaxy There 
are very brilliant star clouds to the south of the 
oentral line, but much dark matter along this line 
and to the north of it It is shown, however, that the 
dark olouds do not spread very far, and that there are 
trapsparont regions outside them where some spiral 
nebulw have b«n photographed, which are evidently 
extra galactio The dark clouds may, however, con 
coal rich star clouds in the central region, also the 
mass of the obscuring matter itself is presumably 
large, so that it seems possible to imagine a sufficient 
amount of matter in the central region to account for 
the high velocities of revolution of the stars about this 
region which Oort, Plankett, and others have found 

The Distances of Dark Nebula — Senes 2, 
No 62 of Lund Meddelande contains an investigation 
by W Gyllenberg of the distances of two remons 
where obscuration by dark matter is indicated by 
paucity of stars The method used is to make star 
oounts m the obscured region and in a neighbounng 
unobsoured one It is assumed that the dark nebu- 
losity blots out entirely the hght of stare behind it , 
assumptions are made as to tte absolute magnitudes 
of the stare visible in the dark nebula based on general 
Stellar statistics 

Mr Gyllenberg applies his method to two regions 
The distance of the dcurk matter in tho Amenca 
nebula near (-Cymi u given as between 440 and 610 
li^t years (Lundmark had previously found 610) 
The mstanoe of the du'k nebula near S Monocerotis 
IS given as 260 light years in this case Lundmark 
baa found a value 13 times as great Mr Gyllenberg 
confesses himself puzzled by this large difference 
He considers that if the colours or spectral types of 
the atare were oonsidered, a much higher degree of 
aoouTBoy obuld be attamed 
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Hbad Httntino — In Vol 58, Pt 2 of the Journal 
of the Royal Anthropological Institute, Mr J H 
Hutton analytiea the he^ liunting custome of the 
Nagas of As^m with the view of elucidating their 
Higiiiticanoo both m that area and generally Head 
hunting has been explained aa due either to a desire to 
obtain human hair for use as ornament or the desire 
for human beings to send to the next worid as slaves of 
th6 dead 1 he latter belief, though present among the 
Nagas, IS not found among the tribes where the practice 
of head himting was moat flourishing The religion 
of the Maga hill tribes centres on fertility cults, with 
which are connecteil phallic observances and the 
erection of menhirs But though these observances 
secure fertility they are not its source This seems to 
he m the soifla of the dead A wooden figure which 
contained the soul of the dead used to be placed on a 
grave by tlie Angami This was thrown away before 
the sowing of the millet crop Among the Ao the 
smoko dried body of a dead relative was kept in the 
house until the first fruits were eaten, after which it 
was dispose!] of in the usual way Other customs of a 
similar character point to the association of the dead 
body with fertility through its preservation either until 
the sowing of the seed or until the first fruit cere 
monies, when it was tom to pieces or otherwise 
treated But among the peoples of Assam the head 
IS more esiiecially regard^ as the seat of the soul 
This IS specifically stated among the Ao and may be 
inferred from the special sanctity of the head A 
soul, for example, among the Konyaks may be trane 
ferred to a wooden figure by placing a skull upon it 
If, therefore, the soul is a fertiliser and it resides 
especially in the head, when soul matter is required 
it may be obtained by cutting off a hea<l and taking 
it home Then not only enenues’ heads are taken, 
but also the heads of comrades who fall in battle are 
cut off and brought back so that the enemy may not 
benefit by them Women who hesitate to marry a 
man who has not taken a head may do so from the 
fear that he may be the less likelj to be fertile This 
form of belief seems also to underlie the head hunting 
customs of Indonesia anil the Pacific and may be 
traced westward and possibly as far as Britain and 
toneohthio or even paheolithic times 

Asymmetry and Cross Bheedino — In an address 
to the Eugenios Society, delivered on April 24 Dr 
C J Bond dealt with henulatoral asymmetry m 
ammals and man and its relation to cross breeding, 
and made a stimulating adihtion to biological thought 
He concluded that hemilateral — and sometimes serial 
— asymmetry is closely associated with previous 
cross breeding He contrasted the ancient breeds of 
cattle, for example, Bos pnmigenus and Bos longifrons 
and others, the horns of which curved either up 
wards or downwards, with such modern cross bred 
ammals as the shorthorns, the horns of which fre 
quently curve upwards on one side and downwards 
on the other Similarly, heterodoctyly m fowls is a 
fiwment occurrence m the J'** product of a cross 
while m man there are coses of parents with different 
sized ear lobes producing children whose right ears 
resemble those of one parent and left ears those of 
the other Other examples were derived from 
asymmetrical eye colour in man and ammals He 
argued that just as Mendelian segregation occurs in 
the formation of gametes, so m the cell differentiation 
of embryomo development, when the bilateral plan 
of growth IS laid down, there is an analogous segre 
gation of maternal and paternal genes The degree 
of asymmetry appears to depend upon the closeness 
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of kinship of the parents, whose physiological com 
patibihty determmes the stage at wmoh segregation 
occurs He hoped that the further study of this 
dissimilarity in the individual, like the study of 
dissimilarity among individuals, would assist genetic 
research 

British Heronries — Although it is commonly 
believed that Bntish heronries have declmed during 
the past few centuries, there is no evidence of such 
declme m the statistics collected by E M Nicholson 
and Ills collaborators (Bntish Birds for Apnl) The 
number of heron’s nests m England and Wales and 
part of Irelaiiil in 1928 was between 3900 and 4000, 
out the English total was by far the greatest (3480 to 
3666) not only m absolute numbers, but also m the 
average number of nests m a heronry, 14 there 
, contrasting with about 7 m Wales and about 8 in 
I Ireland The highest averages occur in the south, 

I Sussex leading with 64 56, followed by Dorset 38, 

I and Essex 36, while at the other end of the scale lies 
Cumberland with an average of 6, and Northumber 
land with 6 7 Four English colonies had a total of 
a hundred or more nests While m some places 
there have been markerl declines, as at Aldershaw 
in Sussex, whore there are said to have been 400 
nests in 1840 and are now only about 80, taking the 
country as a whole the heron is holding its own or 
gaimng slightly The Scottish statistics have not 
yet been thoroughly collected and do not appear 
here, but will ultimately be published m the Scottish 
Naturalist 

Crdstackan Feedino Mechanisms — In contmua 
tion of their work on the feedmg mechanisms of 
Crustacea, Prof H G Cannon and Dr S M Monton 
(Trans R Soc , vol 56, pt l,No 9, 1929) have 
exammed the three living genera of the Syncarida, 
Anaspides, Paranaspules, and Koonunga They con 
elude that the first two genera exhibit two types of 
feedmg, raptatory (i e grasping large food particles) 
and filtratory, essentimly homologous with those 
previously described by these authors m Hemimysxs 
The third genus, Koonunga, and probably also 
Bathynslla, have given up the filtratory method and 
feed only on large food masses The Syncarida can 
thus bo CTouped m two senes, Anaspides and Parana 
spides Koonunga and Balhyndla, comparable w ith the 
Perocondan senes, Mysidaoea Isopoda or Amphipoda 
Both senes commence with forms exhibiting a nltra- 
tory mechamsm, and through the development of the 
distal portions of the mouth parts and the suppression 
of the proximal filtering parts, end m a purdy rapta 
tory typo The raptatory mechanismB of Anaspides 
and Paranaspides hav e become modified for scraping 
up algal slime and similar bottom food by the enlarge 
ment of the basal portions of the first trunk limbs 
The deviation of the feeding mechanism of Koonunga 
from the dual filtratory and raptatory type seems to 
have followed the same lines as the evolution of the 
typical amphipod or isopod type from that of the 
mysids The maxilla has become an attenuated biting 
limb and lost all trace of endopodite and exopodite 
The first trunk limbs have not formed a maxillipedal 
plate as in the higher Feracanda, but their heavy 
clawed armature and their marked flexure between 
the morus and carpus suggest that they are used for 
holdmg large food masses over the biting mouth pesrts 
The most important oharaotenstic of the Koonunga 
mechanism is the concentration of biting limbs, not 
around the mandibles at thd mouth entrance, but 
around the distal enditos of the maxillule 
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Gebminatiom' of CvATUoaivu Bpobes — ^The liver 
wort Cyathodtum, one of the Marchantiaoe*, for a 
time wrongly regarded as having a Bntish repreaenta 
tive (iJiccw spurta Dicks ), has recently been invest! 
gated by Mr N K Tiwary at Benares, secretary of 
Benares Hindoo University, who has sent to Nature 
a communication on the subject Mr Tiwary has 
succeeded in finding an abundance of ^munating 
spores, though it has not been possible to bring about 
germination artificially The spores are unusual m 
having from two to four germ pores , they appear to 
have a distinct polarity, for the germ tube and rtiizoids 
arise from opposite ends, not from a single pore oe is 
customary There is variation in the manner of 
germination , the cell contents on emerging from 
the germ pore form either an ovoid mass or a germ 
tube We have thus an addition to those species 
which have protoiiemata varying between the two 
mam types 

Earthquake in the Aueutian Deep — A great 
earthquake was registered at the Hawaiian Volcano 
Observatory ( FoZcano Letter for Mar 14) at 3 h 11 in 
22 s PM on Mar 6 (1 h 41 m 22 s A M on Mar 7, 
GMT), the long waves being so prominent that the 
pens of the seiamographs swept off the smoked paper 
irom tlie duration of the preliminary tremors it was 
clear that the origin was about 30fl0 km from 
Kilauoa This is the distance of the well known 
earthquake region that lies to the south of the 
Aleutian Islands, and later reports, received from 
Japanese vessels and elsewhere, show that the epi 
centre was on the north edge of the Aleutian Deep, 
a trough more than 44 miles in depth, and about 100 
miles south of Ainukta Island About 7 46 pm, 
that is, in little more than 4( hours later, the first 
sea waves reached Hawaii, the largest occurring 
between 8 and 9pm The range of motion in Hilo 
Bay was, however, only 10 inches With the equally 
strong Alaskan earthquake of Feb 3, 1923, the sea 
waves at Hilo rose about 16 feet above the normal 
level 

Echo and Scatterino with Short Wave Radio 
Transmission — Radio engineers have been greatly 
puzzled by the anomalous results obtained when 
woiking with ratlio waves less than 100 metres m 
length Partial explanations of some of these results 
are Riven in a paper on short wave transmission read 
^ T L Eckerdey to the Institution of Electrical 
Engineers on April 10 The mam interest in short 
wave transnussion, both from the practical and 
theoretical points of view, lies in echo and scattenng 
effects The author classes both theso results together, 
as ultimately the two effects merge into one He 
regards the conducting ‘ layer ' os a complex structure 
of scattering clouds, the scattering being more intense 
in the lower levels of the layer Exjienments eainod 
out near Chelmsfoni show^ that local signals from 
Ongar could be balanced almost perfectly by means 
of a special receiver On the other hand, signals 
from Bodmin, Gnmsby, the Dutch stations, and a 
Berlin station at night time (dunng the period of 
weak signals) could not be balanced by any adjustment 
of the circuits All these stations are within the 
‘ skip ’ distance Long distance stations such as 
Canada, Australia, India, South Africa, Rio, Java, 
and many other distant beam stations give results 
which ore mtermediate between those obtained from 
near stations and more distant stations lying within 
the skip distance The author considers that the 
direct rays from the beam stations are so weak that 
their effects can be nogleoted The rays rebeivjed at 
Chelmsford ate those scattered back from the regions 
where the mam transmitting beam penetrates into 
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the scattering region of the conducting layer He 
now estimates the effective height of the daylight 
conducting layer as about 48 miles in summer and 
60 miles in winter The scattermg of short waves bears 
some resemblance to that of a searchlight playing upon 
the clouds If the searchlight i tself is hidden from view, 
the point of intersection of the searchlight becun and 
the scattering clouds appears to be the souroe 

A New Therapeutic Lamp — Mr Albert Eidinow 
describes in the British Medical Journal of April 13 a 
new therapeutic lamp, the novelty of which lies in a 
closer imitation of tho sun’s spectrum Heliotherapy 
consists III the exposure of the patient's body to the 
sun’s radiations, and to those from the sky, for cai'e 
fully graiied periods, which are increased up to several 
hours as the patient be 
comes accustomed to the 
treatment and os his boily 
pigments he thus re 
ceives long combiner] 
doses of short infra red, 
intense visible light, and 
moderately intense ‘ long’ 
ultra violet radiations 
between 3000 and J200 
A — the latter producing 
by slow degrees a deep, 
intense pigmentation 
Mercury vapour lamps 
and arc lamps oil produce 
intense rarliations in the 
ultra violet at wave 
lengths below 3000 A , 
to which patients can be 
exposed only for shoit 
jienods without the pro 
auction of intense cry 
themas The new lamp 
(Fig 1) IS mtended to 
give radiations more like 
those of the sun, and to 
this end a number of 
small metal filament 
glow lamps are used in 
senes to supply visible 
light and heat m the 
yellow red part of the 
spectrum, while the 
necessary ultra violet 
component and the blue 
light are supplied by a 
long V aouiun mercury 
vapour lamp tube, from which intense source all the 
short radiations are filtered out To effect this, the 
tube of the lamp is composed of frostetl silica 
instead of fused quartz, and m addition, a screen 
of ‘ sanalux ’ glass, which cuts off most of the rays 
below 2900 A , can bo interposed between the lamp and 
the patient To such a lamp patients may be exposed 
for several hours, either sitting up or recumbent, m 
the same way that they may be exposed ttJ tho sun in 
suitable climates, and so may obtain mild applications 
of long wave length ultra violet radiations together 
with tho warming and stimulating heat and light from 
the glow lamps The lamp may be used for photo 
graphic purposes and for artificial daj hght illumma 
tion, 08 for colour matching its light is almost in 
distinguishable from daylight 

Photooraphing Artificial Disinteobations — 
The praotioal difficulties which anse in the study of 
artificial disintegration by the Wilson cloud method 
ore mostly connected with the necessity for taking 
a very large number of photographs Approximately 
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a hundred thoxisand normal » trails occur in mtrown 
for every one in which disruption of a nucleus takes 
place, and it is therefore essential to work with 
recording devices of high efUciency In the issue of 
the Proceedings of the Royal Society for Apnl 6, 
P M 8 Blackett has described a double camera tor 
use with the large Wilson chamber made by the 
Cambridge Scientific Instrument Company , this 
takes two sharp photographs of the plane of the 
chamber on two mutually perpendicular films, a 
H^ial feature m its design being that the principal 
plane of each camera lens passes through the hpe of 
intersection of the plane of the chamber with that 
of the corresponding photograpluo film Mr Blackett 
has made a detail*^ theoretical investigation of the 
optimum workmg conditions for this apparatus, and 
has shown tliat the magmfioation of the cameras 
should be reduced so far as possible towards the hmit 
set by the resolvmg power of the photographic 
emulsions It is also found that if the number of 
tracks photographed in each beam of particles is 
made too large, there is a falling off in the observable 
number of resolved oolliaions Mr Blackett’s paper 
18 illustrated by two interesting plates, one of which 
shows the camera and Wilson chamber mounted ready 
for use, and the other some sheafs of a particles, many 
of which have secondary ! trails radiating from them 

Solid Helium — The issue of Die Naturwiasen 
schaflen for April 19 contains a short communication 
from the Physikalwch Chemisches Institut of the 
University of Berlin, by I Simon, announcing a 
further extension of the melting curve of helium It 
had previously been established that helium could be 
obtained in the sohd state at as high a temperature 
as 20“ abs by the apphcation of a pressure of 1800 
atmospheres, and m this new work the transition 
curve has tieon followed to 32“ abs and 3600 atmo 
spheres It is calculated from the data already 
obtained that it should be possible to solidify hebum 
at the temperature of hquid air under a pressure of 
15,000 atmospheres, provided no critical phenomena 
intervene Aa is pointed out, the fact that a substance 
can exist as a solid at a temperature that is very much 
higher than the highest temperature at which it can 
be held liquid when in the presence of vapour — 6 2“ 
absolute m the case of helium — may be of consider 
able sigmficance in connexion with the state of matter 
in the interior of stars 

Rare Earths for SPFCTRoscory — Adam Hilger, 
Ltd , have now added a number of rare earths to the 
list of substances of exceptionally high purity which 
they can supply for spectroscopic and other purposes 
These have been speciallv prepared for them by Prof 
L Rolls and by Ur W Prandtl, and every specimen 
18 guaranteed to contain in general not more than 0 1 
per cent of total impurity The oena and yttna 
which are now available have, m fact, been used in 
a similar state by Hoiugschnud and Auer von Weis 
bach for determinations of atomic weights, and the 
dysprosia is claimed to be even better than that used 
by these investigators Terbium, holmium, erbium, 
europium, florenziuin, and thulium are also shortly 
to be placed on the market Considenug the enormous 
labour involved m the isolation of these bodies, the 
pnees asked for them are very moderate, ranging from 
only a htdf ^(lunes for five grams of Holla’s lanthanum 
oxide to thirty poimds for a gram of Prandtl’s dys 
prosia Messrs Hilger also possess a considerable 
number of soandium compounds which formed part 
of the coition of Sir William Crookes, which can 
be half ei^r individually or m the form of mounted 
museum specimens 
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The Assay of Coal — In the examination of coal 
it IS found useful to amplify analyses by distillation 
with measurement of the products so obtained 
Such methods ^ve results differing from those of 
large scale practice, but, with experience, correlation 
18 possible One of the many such tests imposed, 
the Gray King assay, devised at the Fuel BeseMoh 
Station, has bwn widely used, and in Technical Paper 
No 21 of the Fuel Research Board (London HM 
Stationery Office, Is net), J Q Kmg, C Tasker, and 
L J Edgoombe record expenencos with the test 
covering several years It is shown how the assay 
should be modified to deal with widely divergent 
materials 

Vapour Pressures and Densities of Ammonium 
Chloride and Iodide — The detemunations of the 
vapour pressures and densities of ammomum iodide 
and chloride made hitherto have shown considerable 
discrepancies Purcell and De Lange, whose results 
are described in the Journal of the Chemical Society 
for February, find that the vapour of ammomum 
iodide 18 completely dissociated at all temperatures 
up to 400° Their measurements, made between 
300“ and 400“, are in good agreement with those of 
Smith and Calvert The case of ammonium ohlonde 
has been mvestigated by Rodebush and Michalek, and 
details are given m the Journal of the American 
Chemical Society for March The vapour pressure of 
this salt appears to be unaffected by mtensive drying, 
but the rates of vaporisation and condensation are 
considerably deoreasM The vapour was apparently 
completely dissociated even when the ammomum 
chloride had been dried for ton days at 00“ m a 
vacuum 

Maunbsium Zinc- Alloys — The equihbnum dia 
warn of this system has been re examined by W 
Hume Rothery and E O Bounsefell, and the results 
were presented at the March meetmg of the Institute 
of Metals , the relations between the magnesium 
zmo and the mamesium cadmium diagrams were also 
discussed Both senes oontam analogous rather un- 
stable compounds, MgZn^ and MgCd,, but whilst the 
Mg Cd system Contains wide solid solution ranges in 
the parent metals, the Mg Zn system shows little 
solubihty m the two metals, but forms two very un 
stable compounds, MgZn^ and MgZn The evidence 
indicates that these exist m the sohd state only and 
not as definite molecules m the hquid It would 
seem that some of the numerous unstable compounds 
mot with in alloy systems may not correspond to any 
defimte molecule in the chemist's sense of the word 
In those circumstances the following sug^tions are 
put forward m connexion with pnmary s^d solutions 
and compounds of fixed composition Where two 
metals form a stable compound there is usually con 
siderable evolution of energy, and we may expect 
solid solutions to be almost entirely absent This 
condition is met with in most of the alloys of the 
electropositive metals with the border line metals, 
such as tan, antimony, bismuth, etc Where two 
metals form an unstable compound, primary sohd 
solutions will be formed if the atomic volumes are 
nearly equal, as are those of magnesium and cadmium 
If, however, the atomic volumes differ widely, for 
example, zino and magnesium, the tendency is for 
the main compound to be aooompanied by other 
compounds which exist m equilionum with the 
hquid over a very small range of temperature, and 
may exist only m the solid state representmg the 
patterns mto which the different uzed atoms can be 
packed with or without chemical combination, that 
IS, electron transference or sharmg 



May 11. 1929] 


NATVBE 


741 


The Permanently Frozen Soils of Russia 


1j'' 0R more than two hundred yeara It has been known | 
that m the extreme north of Siberia there are 
BOile the lower strata of which are in a perpetually I 
frozen condition Since then a oonsideralyle literature 
on the problem has accumulated but it la widely 
scattered partly m almost maocesaible local pubbca 
tiona and a general critical survey of the htorature 
together with the results of original observations 
recently pubhshed by the Far Eastern Geophysical 
Observatory in Vladivostok ‘ is therefore of great 
interest 

The author lefines these perpetually frozen soils as 
those the temperature of which is always below the 
freezing point regardless of the presence or absence 
of water in the soil This dofiiution is more exact 
than most of 
the earher ones 
which have been 
usually based on 
the sod being 
cemented bv 
frozen waters 
It happens with 
some suffioi 
ently loose and 
very dry soils 
that their par 
tides remain 
free and the soil 
loose even after 
freezing s ich 
soils neverthe 
less should be 
classified as 
permanently 
frozen 

Tie goo 
graphical dis 
tnbutionof such 
sods in Russia 
18 at present 
fairly well 
known though 
the information 
IS still very 
fragmentary 
As a matter of 
fact there are 
336plaoes where 
observations on 
permanently frozen sods have been made of course 
these observations vary widely m their scope smd m 
their value However they are sufficient for a map 
to be prepmed from them (Fig 1) The whole area 
of permanently frozen sods in Russia occupies about 
7 000 000 sq km that is very nearly one third of 
the whole territory of Russia and a little less than 
the area of Europe and about the same as the area 
of the Umted IStates or of the whole continent of 
Australia The southern boundary of permanently 
frozen sods is as wdl be seen from the map very 
irregular in European Russia it begins at the 
White Sea shores and runs eastwards almost parallel 
to the Arotio Circle and a httle south of it up to 
Turukhansk in Siberia where it turns sharply south 
eastwards until it reaches latitude 60° N ite course 
beyond the latter is not known bemg outside Russian 
territory m Mongolia near Blagovestshensk md 
Khabarovsk the southern boundary of the per 
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manently frozen sods agam enters Russia runnmg m 
a north easterly direction to the northern part of 
Kamtohatka about latitude 60° N 

Inside this enormous region of permanently frozen 
soils several areas may be distinguished Thus a 
very large oontmuous area of permanently frozen 
soils occupies the whole extreme north of Siberia 
along the shores of the Polar Sea another compact 
area is situated in TrsnsbaiktUta in the rest of the 
region islanls of permanently frozen sods are 
scattered 

The depths to which sods may be in the per 
manently frozen condition were determined m a 
number of cases and fluctuate from 36 3 m m 
Pustozorsk to 74 68 m in laldan Amur provmce 



and 


to 


1 — UiasnmmaUo map ol parmsDonUy fronn so! 

Oblique lines — oonllnuous areas of permanontiT froien 
areas of mnnanently froien soils with Islands of norinai sous cioasea 
of normal soils with Islands of per nanently fiomn soils , heavy oontlnaoiu 
southern limit of permanently frozen soils heavy loteiTuptcd black line — (be 
the area where considerable strata of solid Ice are preeent m the soli 


116 4 

\akutsk in the 
latter case the 
act lal depth 
lias not been 
leter mined 
since non frozen 
strat II has not 
1 een reache 1 
Detailft 1 obsei 
vati ns on the 
temperature 
coniitions of 
these so Is are 
still very made 

n \e Midden 
m 1848 
ma ie some 
determ 1 net lona 
of temperaturee 
in a shaft at 
Yakutsk and 
fo ind that the 
temperature de 
creased with the 
lepth reaching 
3 C at 382 ft 
below the sur 
face a constant 
annual tern 
perature was 
found at 100 ft 
deep trom 
these figures 

Middendorf determined the lower limit of the perma 
nently frozen sod ui Yakutsk at about 600 ft below the 
surface but all his observations are somowliat doubt 
ful as to exactitule Much more thorough studies 
m this respect were made recently at Bomnak Amur 
provmce but they were restnoted to relatively small 
depths not exo^mg 0 m The upper limit of 
permanently ftozen S( d at Bomnak was found to be 
at 2 8 m from the surface 

During the ten years of observations at Bomnak 
a oorrelation has bwn observed between the thickness 
of snow and the seasoned fluctuations of the tempera 
ture of the sod In years when snow fell late and 
was not very thick the temperature was found to 
mcrease with the depth while m winters with abun 
dant snow it protects the sod from cold and the 
temperat ire of the soil decreases with the depth,, 
monthly maxima and mimma of temperatures in the 
soil at 1 6 metres deep lagging two months behmd 
the cur temperatures When the upper layers of the 
sod freeze or thaw, the water oontained m them gives 
up, or abscvbs, respectively, the heat energy, thus- 
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interfering with the distribution of temperatures m manv authors consider them to he the result of th« 
the soil In this waj' a ‘ zero curtain * in the soil Is present chmate, but Soumgm believes that they hav« 

formed which is of the greatest importance for the remamod frozen since the glacial period 

temperature regime of the soil , this ‘ zero ourtam ’ A special chapter of the book is devoted to thi 
does not he at a constant depth, but moves up study of hvdrologicsl conditions in the region ol 

or down, according to the air temperature The permanently frozen soils, while other chapters dea 

amplitudes of the montlily mean temperatures at at some length with the influence of the frozen soili 

depths exceeding one metre are very small and rapidly on the surface features, especially the distnbutior 
decrease with the depth Observations in other places of forest types, and with the practical difficultiei 

lead to the conclusion that three different types of in building and other engmeering work on frozen 

the distribution of temperatures in permanently soils 

frozen soils may be distinguished, namely (1) tern An elaborate programme of studies on permanently 
perature increases with the depth , (2) temperature frozen soils is put forwartl by the author, who con 
decreases with the depth , (3) temperature decreases eludes his interesting monograph with a somewhat 

down to a certain depth, then increases The dip starthng project for establishing somewhere m the 

tribution of temperatures at greater depths has not area of permanently frozen soils a refriTOrator museum, 
been studied since MiddendoiTs work, but it mav be where ^dies of various animals and men should be 

safely assumed that it is very complicated deposited m order to be examined and compared 

As regards the origin of permanently frozen soils, with later types after several thousands of years 


Fisheries 

VTALUABLE work by the Madras Fishenes Depart 
’ ment is described in the administration report for 
the year 1926-27 by the Director, Dr B Sundara Raj 
(Madras Fisheries Bulletin, vol 22, pp 1 99 Madras 
1 rupee 1028) The report deals mainly with the 
commercial development of the department as applied 
to flsh, j^rl, an<i chank fisheries 

The Cnaliyam Fish Cannery, which was expected to 
recommence its manufacture during this period, did 
not ofierate, as fiir F A Nicholson was preventeil 
from undertaking the management of the expen 
mental and manufactunng operations, due to ill 
health Yet it is hoped that the cannery will be con 
tinued, as it has not been given a chance to prove the 
commercial poasibiUtios of canning es a remunerative 
industry, especially as two jinvate cannenes starteil on 
the model of the one at Cnaliyam had not prospereil 
At Tanur, researches were continued on the methods 
of preserving fish in a fresh condition for sale in the 
interior markets, of curing, pickling, and tinning 
bonito, cat fish, and others for disposal in Japan and 
other places abroad and of preparing flsh oil from the 
liver of sardines The initial exjienraents earned out 
with sodium hypochlonte as a preservative of fish in 
a fresh condition have shown " that about 200 c c of 
solution (with 1 per cent available chlonne) is suffl 
cient to keep 1 lb of smaller vaneties of fish for over 
SOhours” Fish meal, witli a low fat content, was made 
from chamban {Caranx erumrnopihalrmia), anA shnmp 
by the use of a press more jxiwerful than a hand press 
Investigations for improving the resources of 
eilible fish m inland waters were continued Despite 
adverse seasonal conditions, the expenments at 
Vellore and Chingleput Fort Moat Farms demon 
strated the utility of stocking oatla The catla fry from 
the Qodavan channel grew to a length of 1^ to 2 feet 
in eight months in these farms For want of material 
the Hilsa hatching experiments have not been satis 
factorily concluded , the gourami (Osphromtnug »p ), 
the tench, and the carp have flounshed m mland 
waters Expenments are being conducted on the 
trawling grounds close to the S^ras coast to asoer* 
tain the possibilities of deep sea fishing 

In the whole history of Ceylon and Indian pearl 
fishenes, no more than a single fishery was eonsiaered 
possible m any year For the first time, a &heiy wm 
commenced m the autumn of 1926 on Nov 6 and 
lasted until Dec 4 This small fishery brought a net 
profit of Rs 26,801 Another fishery, which excelled 
all previous fishenes m it« excellent organisation of the 
cai%> and in the operations at sea, was opened on Feb 
1 1 and closed on Apnl SO The tme honoured 
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f Madras 

method of fishing and disposing of the oysters was in 
vogue, except for the fact that the lots of 500 each 
were coimted at sea on board the depot schooners, to 
avoid extra wages to the labourers and to minimise 
the pilfenng of pearls by divers on their way back to 
the shore from the banks Although the usual diffl- 
oulties which marred the administration of the jiearl 
fishenes in the past, such as wrong locations of banks, 
epidemios, etc , were circumvented, other adverse 
factors, such as bad weather, depreciation of the 
market value of pearls, etc , contnbuted towards a 
lower yield of revenue than was anticipated Yet 
this fishery ranks first among those held within the 
last hundred years, and the Government realiseil a 
net profit of Rs 172,316 Owing to the pearl fishenes, 
I the chank fisheries suffered a set back, and only a 
fourth of the normal catch in a good year was fished 
It IS interesting to note that steps are being taken to 
develop the ancient chank bangle industry, and that 
the mitial difficulty m the development of this in 
dustry has been overcome 
The manne aauanum continued to be jxipular The 
researches on tne development of the edible oyster 
(Osfreo madrtutnsxe), earned out m the laboratory of 
the aquonum, revealed the fact that the Indian 
oysters fatten and breed only m low salinities, whereas 
the English oysters flourish when there is a rise m 
salimty The tiles put out at Ennur to collect oyster 
spat were attacked m such large numbers by a mol 
luBcan pest (Modxola sp ) that it is proposed to abandon 
oyster culture in this locality It is proposed that, if 
the Manne Biological Station at Krusadai Island is 
established, its immediate lines of inquiry should be 
(1) Biological investigations with special reference to 
pearl and chank fishenes , (2) hydrographio and 
meteorological investigations , and (3) techmoal and 
industnal researches with special reference to fishing 
methods Further, it is suggested that the following 
laboratones, aquana, etc , are required to start the 
proposed lines of research ( 1 ) The establishment of 
three new research laboratones, in addition to the one 
at Calicut, with adequate facihties, (2) the construc- 
tion of aquana at Rameswaram and at Vizogapatam , 
and (3) the establishment of a bio chemical laboratory 
equipped with requisite apparatus and steiff to deal 
with the technology of fisheiy mdustnes It is very 
gratifying to note that the Fishenes Department has 
oontinuea with success the introduction of elementary 
education to children of rile fishing population, the 
organisation of the co operative movement on a wide 
scale, and the promotion of temperance and other 
social benefits to the community 
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New Rubber Plant from Madagascar 

T\R CHARLES F SWINGLE of the XJ S Depart 
ment of Agriculture was working in the 
Department of Botany of the Umversity of Leeds 
doling the winter of 1927 28 making a study of the 
vegetativ e propagation of plants from the anatomical 
point of viow A problem of practical plant propa 
cation then arose tlirough the decision of the U S 
Department of Amoulturo to try to introduce the 
rubber plant Euphorbia inliay from Madagascar into 
the L mted States Dr Swingle sailed from England 
at the end of May 1028 joining Prof Henri Humbert 
of the T. mversity of Algiers m a collecting expedition 
in the uplands of Madagascar and a statement of the 
results obtained has been issued by Science Service 
of Washington D C 

Euphorbia intiay gri ws to be a small tree some of 
the largest speounens seen by Dr Swingle being 
about 12 ft high and 5 in in trunk diameter although 
trees 20 ft high with a diameter of about 1 ft are 
reported As a rubber plant it is remarkable for the 
ease with which the rubber cun bo cdlected It 
separates itself from the latex on exposure to eur 
no elaborate coagulation or smoking process being 
necessary Years ago when the natives of Mada 
gasoar were collecting rubber for the French they 
woul 1 simply cut long gashes m the baik of the tree 
and then go round next morning and peel out strips 
of rubber Unf rtunately this primitive collecting 
t lok place m a time of high rubber prices with the 
result that the tree was almost exterminated Out 
SI le Madagascar the species seems to bo praoti 
cally unknown an I there is probably not another 
living plant outside the island apart from the 
specimens now growing in a lockel greenhouse in 
\V ashmgton 

These plants will probably provi le a very oon 
siderable practical problem in vegetative propagation 
The species can be propagated from stem cuttings 
but It IS of slow growth and years will bo required 
before the stock in the United States can be in 
crease 1 to a point where commercial experiments 
can be undertaken Probably its peculiar habit of 
growth 18 responsible for the fact that the plant has 
survived its exploitation m its native haunts in 
Madagascar According to Dr Swmgle the rfot 
8\ stern consists of chains of tuberous thiokemngs 
strung together after the fashion of sausages These 
tubers are storage organs for water enabling the 
plant to survive m the deseit through a drou^t as 
long as six rainless years With this system of under 
ground life assurance the remnants of the rubber 
forest were able to survive the massacre and to bemn 
life over again after the activities of the rubber 
hunters had ceased 


Uniyersity and Educational Intelligence 

Cambeidgb — The President of the Conmuttoe of 
the Privy Council for Scientific and Industrial Re 
search haa approved the application for a grant of 
£1500 to the University for the erection of the liquid 
hydrogen plant at the magnetic laboratory 
The following grants have been made from the 
Worts Fund £100 to the Zoological Station at 
Naples £40 to H G Watkins and J M Scott towards 
the expenses of a surveying expedition m Labrador 
£50 to Miss S M Manton for researches on the fauna 
of the Great Barrier Reef, £16 to Dr H Hamshaw 
Ihomaa towards the expenses of a fossil collecting 
journey m South Africa A grant of £26 hw been 
mode from the Bedfour Fund to J T Saunders for 
investigations on the hydrobiology of the Swiss Lakes 
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A Denman Baynes Scholarship at Clue College for 
research m mathematics phvsics or chemistry of 
the annual value of £100 wall be awarded in July 
Preference will be given to graduates of the I m 
V ersitv of Cambridge and ceteris paribus to members 
of ( lare College Applicatic ns should be sent to the 
tutor of Clare College on cr before July 1 with such 
evi lence of qualifications os candidates think fit to 
siibnut and a statement if possible of the proposed 
course of w search 

Leeds The degree of D Sc has been conferred on 
Mr H ( Versey foi a thesis entitled Studies in the 
Tectorucs of the North of h ngland 

London The f llowing lourses of fiee public 
lectures are anno mcetl The Photo electric and 
Photo ehenutalMeasurt ment of Light with Biological 
Applications by Dr W R ( Atkins at the Imperial 
College of Science (Royal School of Mines) on May 14 
16 an I 16 at 6 30 Ihe Phjsiolcgy of Glycogen 
by Prof J J R MacLeod at the London Hospital 
Medical College on May 16 and 17 at 5 30 and 
Swelen and the North of Furope by Prof bten 
de Geer at Birkbeck College on May 24 28 and 30 
at 6 30 

Applications are invited for the L mversity Student 
ship m physiology value £100 Applications must 
reach the Academic Registrar of the Cmversity South 
Kensington 8 W 7 by May 31 at latest 
The first annual memorial lecture instituted in 
memory of Lord Haldane late president of Birkbeck 
I College will be given at Birkbeck College by Loi-d 
Justice Sankey on Tues lay May 14 at 6 30 p m the 
subject being Lord Haldane s I ife and the Adult 
Education Movement The Farl of Lytton will 
preside 

Manchester — Applications are invite 1 for the 
Sir Clement Royds memonal scholarship in chemistry 
of the value of £300 The srholarslup is for the 
encouragement of advanced study and research in 
chemistry in the fewulty of seienoe of the I mversity 
and IS ofien to British subjects of Bntisli lescent 
bom in or inhabitants of the C unty of Lancaster 

C ’erence being given to the county borough of 
hdale The latest date for the leceipt of applies 
tions which should be sent to the Registrar is June 1 
Applications are invited for the Dr R ibert Angus 
Smith scholarship value not exceeding £160 the object 
of which 18 the encouragement of reseaich in samtary 
science Applications must reach the Registrar of the 
L mversity by June 1 


The Ramsay Memorial fellowship Trustees will 
consider at the enl of Jime applications for a 
British Fellowship for chemical research The value 
of the Followslup wall be £260 per annum to which 
may be added a grant for expenses not exceeding £60 
per annum Particulars as to the conditions of the 
award are obtainable from the Secretary tf the 
Ramsay Memorial Fellowfships Trust L mversity 
College London (Crower Street W G 1 ) 

Vacation Courses at Leyden Holland m August 
in glass blowing and instrument making have been 
arranged for by the Society for the Advancement of 
the 1 raining of Instrument Makers Particulars of the 
oourses may be obtained from Dr C A Crommelin 
Physical (Cryogemc) Laboratory the Umversity 
Leyden to whom applications should be sent before 
June 8 

On Jan I the Rockefeller Foundation took over the 
work in Europe which was previously under the 
admlniatratioii of the International Education Board 
Dr Lau^rW Jones of Princeton Umversity haa been 
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appointed associate director for the natural sciences 
of the Rockefeller Foundation Dr Jones assumed 
hiB duties at the beginning of April and will have his 
headquarters in Pans, carrying on the work as sue 
cessor to Dr Augustus Trowbndge 

Thb Salters’ Institute of Industnal Chemistry is 
a^n offenng a bmited number of fellowships to 
chemists of post graduate standing, the object oeing 
to afford additional and special training at home and 
abroad, preparatory to a career m mdustnal chemistry 
The v^ue of each fellowship will be from £250 to 
£300, and applications must reach the director of the 
Institute, Salters’ Hall, St Bwithm’s Lane, E C 4, not 
later them Juno 1 The Salters’ Institute will in 
July allocate a limited number of grants in aid to 
young men and women employed m chemical works 
m or near London who desire to extend their education 
for a career in chemical induatiy The latest date 
for the receipt of applications is June 7 

A NUMBEB of studentships — ‘ research ’ and 
‘ advanced study ’ — not exoeedmg ten m all, are 
being offered by the Empire Cotton Growing Corpora 
tion for the purpose or (a) enabling graduates who 
believe that they have a leamng towards research 
to eqmp themselves for posts in which work of that 
type IS required, and (b) enabhng men to receive such 
speoialiseil instruction as their previous qualifioa 
tions and expenence show to bo most desirable m 
order to equip them for agnoultural posts in cotton 
growing countries wherever opportumties for employ 
ment may present themselves The vsdue of each 
studontslup IS £250 a year, with certain additional 
aUowances for travellmg expenses, books, etc. Forms 
of apphcation can be obtained from the Secretary, 
Empire Cotton Growing Corporation, MiUbank House, 
2 Wood Street, Millbank, S W 1 l^c latest date for 
the return of forms is June 4 
Thb Colston Research Society, which exists to 
assist research work in the University of Bristol by 
meema of money collected annually, has reoeived this 
year, m addition to the ordinary collection, the sum 
of £6000 from one of the Society’s oldest subsonbere, 
Mr R H Mardon The money is to bo maintamed 
intact to provide a fund annually for investigation m 
amculture or industry m the Umversity of Bristol 
which IS hkely to be of benefit to any portion of the 
British Empire This is the first permanent endow 
ment which has been reoeived The Colston Research 
Society was founded thirty years ago, and of recent 
years has collected annually £700 to £800 Mr 
Mardon’s gift encourages the hope that further 
endowments may be forthcoming 

The Rockefeller Medical Fellowships for the 
academic year 1020-30 will shortly be awarded by 
the Medical Research Cotmoil, and applications 
should be lodged with the Council not later than 
June 1 These fellowships are provided from a fund 
with which the Medical Research Council has been 
entrusted by the Rockefeller Foundation and are 
awarded to graduates who have had some trainmg m 
researoh work in the pnmary sciences of medicine or 
in ohnical medicine or surgery, and are likely to profit 
by a penod of work at a umversity or other chosen 
centre in the Umted States before taking up positions 
for higher teaching or researoh in the Bntish Isles 
In special oiroumstanoes the fellowships may be 
tenable at centres of researoh not in America A 
fellowship held in America will have the value of not 
lees than £360 a year for a smgle fellow , travelling 
expenses and some other allowances will also be paid 
Forms of application are obtainable from the Secretary, 
Medical Beisearoh Council, 38 Old Queen Street, 
West^Diiister, S W 1 


Calendar of Patent Records. 

May 14, i6ss — The patent granted to Sir Edward 
Ford on May 14, 1666, for his method of “ drayning 
of lands, raysing of water to serve oittiea or houses, 
as likewise for cleermg, draymng, and avoidmg of 
spnngs from mynes and quames ” is the only one 
to be found on the Commonwealth patent rolls Ford 
erected pumps, worked by a horse jpn, on a site 
between Somerset House and Arundel House, opposite 
the present Surrey Street, for supplymg water to 
London direct from the Thames The pumps re 
mamed working for several years, but were ordered 
to be pulled down by Charles II because “ the 

C .t fabno of wood” was a nuisance, especially to 
mark House, the residence of Queen Henrietta 
Mans 

May 14, 1825 — Sir Goldsworthy Gurney’s steam 
road carnage, which he patented on May 14, 1825, 
was provided, m addition to the ordinary piston 
engine dnvmg the wheels, with adjustable propelhng 
legs which acted successively against the surface of 
the road to assist the coach up hills A contemporary 
drawing shows that it was a six wheeled vehicle 
May 15, 1824 — The macbme for making solid 
headed pins which was the subject of the English 
patent granted to the Amencan, Lemuel Welirnan 
Wnght (on behalf of a kinsman m the United States), 
on May 16, 1824, was not the first of its kuid to be 
patented, but was the first to achieve commercial 
suoceas, though it was mamy years before pins made 
by the old process dropped out of tfce market The 
manufacture started by the inventor in London 
failed, but the patent was acquired by Messrs Taylor 
end Co . of Stroud, Gloucestershire, who spent a 
large sum of money m perfecting the machine The 
life of the patent was extended for five years by the 
Pnvy Council 

May IS, 1833 — The steam plough with stationary 
engine and cable was patentra by John Heathooat 
on May 16, 1832 The patent for^adowed also the 
use of ‘ caterpillar ’ wheels for agricultural machinery 
To enable the apparatus to be worked on soft ground, 
the engme was fixed on a carnage of large dimensions 
and mounted on a senes of wheels which conducted 
“ an endless flexible floor, railroad, or way,” withm 
and upon which the carnage was caused to travel 
The ‘ flexible floor ’ was made of pamted or tarred 
sail cloth stretched on stnps of metal 

May IS, 1844 — The first industnal application of 
gutta percha was m the manufacture of cork stoppers 
and other articles, and was patented by Charles 
Hancock on May 16, 1844 The new material only 
became known m England the previous year, when 

r iimens of it were exhibited for the first time at 
Society of Arts 

May 16, 1674 — ^Tho patent granted for seven years 
to Grorge Ravenscroft on May 16, 1674, for “his 
new mvention or art and man^aoture of a oertame 
christelme ^lasse resembling rock chnstall not for- 
merly used m this kingdome ” waa a landmark in the 
history of English glass From it dates the mtroduc- 
tion of the flmt glass industry of England which 
donoinated the European markets for numy years 
May x6, 1863 — The bicycle did not become popular 
until about 1866, when Ernest Michaux of Pans 
introduced what became generally known as the 
‘ boneshaker,’ which had pedals fitted directly to an 
Milarged front wheel But a notable contribution to 
its success as a means of branoport was made by 
Albert Louis Thinon, a Belgian reaideat in London, 
who on May 16, 1862, was granted in England the 
first patent for roller or him bearings for v ^ 
velocipedes. 
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Soci«^^ Academies 

London 

Royal Society, 2 - J S Haldane, W Hancock, 
and A C R Whitehouie The loaa of water and salts 
through the skin, euid the correspionding physiological 
adjustments The paper contains data as to the nature 
and percentage amounts of salts lost from the skin 
without sweating and in different stages of free 
sweatmg The disturbance produced when loss of 
salts and water is replaced by gam of pure water is 
ordmarily prevented hy the compensatory action of 
the kidneys and a natural craving for salt What is 
kept practically constant is the diffusion pressure 
of water within the body, in accordance with Claude 
Bernard’s conception of the blood as an internal 
environment mamtaineil constant by the co ordinated 
action of organs — F H A Marshall and J Hammond 
(Estnis and pseudo pregnancy in the ferret ‘ Heat ’ 
IS prolonged in absence of coitus The vulva enlarges 
to about fifty times its anmstrous size and persists to 
cessation of heat Ovulation occurs at any tune during 
heat, but only after coitus Details are given of the 
uterine changes All changes are apparently controlled 
by the corpus luteum The vulva affords no external 
indication of the luteal phase which is the mam factor 
in the developmental changes - R G Canti and F C 
Spear The effect of gamma irrailiation on cell division 
in tissue culture in vitro The fall in the number of 
cells undergoing mitosis was followed by a rise which, 
with a certain exposure and intensity, was com 
{lensatory to the fall With longer exposures, though 
there was a tendency to rise, the number of cells 
undergoing mitosis never reached the normal — R B 
Bourdillon, C Fitchmann, R G C Jenkins, and T A 
Webtler The absorption spectrum of vitamin D By 
the action of ultra violet radiation on ergosterol three 
substances (or groups of substances) are proiluced in 
succession The first shows an absorjition bantl 
roughly similar to that of ergosterol (maximum 280mii), 
but more than twice as intense, and has great anti 
rachitic activity It is probably vitamin D Neither 
the second nor the third substance has antirachitic 
activity, though the former shows a strong absorption 
band at 240»i,u Tlie actual percentage of vitamin D 
present in the purest preparations studied is estimated 
as above 60 — G E Bnggs . Experimental researches 
on vegetable assimilation and respiration (20) — 
R J Lythgoa and K Tantlsy The relation of the 
cntioal frequwicy of flicker to the adaptation of the 
eye The critical frequency due to the cones falls 
during dark adaptation and with decreasing levels of 
light adaptation and is highest with equally bright 
surrounds That due to the rods behaves m the 
opposite fashion The peripheral cones are function 
ally not identical with the foveal cones The bright 
ness of the surrounds is the most important factor 
m deterimnmg whether the critical frequency relations 
are of the r^ or cone type, bright surrounds en 
oouragmg the cones and dark surrounds the rods — 
R Hill Reduced hematm and hiemochromogen — 
G R. d« Beer The development of the skull of the 
shrew — J W Pickering The influence of ^itte’s 
‘ peptone ', and of digestien on blood platelets and 
plasma — F W R Brambell and A S Parkes Com 
pesisatory hypertrophy of the untreated ovary after 
unilateral X ray sterilisation — W Moppett The 
<lifleteatial action of X rays in relation to biology, 
ohendgtry, and physios (Part 1) — C H Browning, 
J> B Cohen, S. Blllngworth, and R Gulbransen The 
trypanocidal action of some derivatives of ami and 
styrjd quinoline 
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Academy of Sciences, April 8 — P Villard The 
devitrification of glass Experiments are described 
leading to the conclusion that devitrification of ^lass 
IS the ooiiseouence of a loss of soihum or potassium, 
and practical suggestions are made for working glass 
before the blowpii>e so as to reduce devitrification to a 
minimum — G Vrancesnu The throe points of view 
in the study of non holonome spaces — Georges 
Giraud The solution of the problem of Dinchlet for 
Imear equations — Krawtehouk The approximate 
solution of linear integral equations — Mile Nina Bary 
Some mixed forms of the finite representation of an 
arbitrary continuous function — J A Lappo-Dani- 
levski Fundamental problem of the theory of 
film (ions m the class of matrices satisfying ^sterns of 
differential equations with rational coefficients — 
Benjamin Meisel Tlie approximate definition of the 
relative kinetic energy of a liquid filling a rotated vase 
— E Sevin Tho Compton effect anil its inverse — 
Antoine Willemart Ine absorption spectra of tho 
rubrenes Curves are given of the absorption spectra 
of the three known nibrenes, rubrene, dimethyl 
rubrene, and bibenzorubrene Each has the same 
munlier of bands similarly placed, and the three 
maxima on each curve have identical wave lengths — 
H Damianovich and J J Trillat Researches on the 
action of helium on platinum Under the influence of 
an electric discharge at low preasuro, idatiniim re 
tains large quantities of helium Examination of the 
substance produced by means of the X rays, using the 
Debye bheirer method, did not give very definite re 
suits, but there were some indications of the presence 
of a new micro crystalline compound probably a 
combination of helium and filatiiium - Cahbourg 
The effect of extension and agemg on the elastic limit 
of metals — J Cournot The influence of the climen 
810118 of the test pieces m measurements of the vis 
cosity of metallurgical products The dimensions of 
the test piece have a markeil influence on tho flow of 
the metal the jiractical limit of the viscosity in 
creases with the diameter of the test piece Data are 
given for aluminium wires Leipieau and Wiamann 
The preparation of acetylenic hydroowbonB with the 
aid of epidibromhvdrins Details of the prcslucts of 
the reaction between methyl magnesium bromide and 
the epidibromhydrm containing five atoms of carbon 
— V Agafonoff The doternunation of the mass of 
carbon and constitutional water contamed in the soils 
of the terrestrial globe —Henry Hubert The monthly 
ramfall ourvee at Madagascar — Guilliermond New 

remarks on the (lolgi apparatus the Golm apparatus 
in the yeasts Additional jiroofs, with dlustrations, 
are ^ven of the author’s view that there exists no 
Golgi apparatus independent of the chondnome and 
the vaoiiome — L Marrassi Hexamethylenetetra 
nune and formaldehyde are true foods for the bean 
The conclusions of E and G Nicolas, based on the 
method of cultures, are confirmed by a cytophysio 
logical method hexamethylenetetramine and formal- 
d^yde, m proportions of 0 2 per thousand of the 
former and 0 16 per thousand of the latter, form true 
foods for the cells of the boon — I D Strelnikov The 
fauna of the Sea of Kara and its ecological conditions 
— G Frank and M PopofI The mitogenetic radiation 
of the muscle in contraction The mitogenetic radia 
tion can only be the product of the explosive glycolysis 
which occurs precisely at the period of latent imta 
tion and at the oommonooment of the contraction — 
P Delanot The presence of the Omithodonu of 
Morocco in the burrows of porcupmes and foxes and m 
human habitations Its existence in eastern Morocco 
Frequency of a recurrent apirochtete in the Omttho- 
dorut of these burrows 
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Oehbva 

Sod«t7 of Phyiiei and Natur«t HUtory, Feb 21 — 
E Cherbuliti and P PUttnor A new method of 
separation of the ammo adds m the form of their 
acetyl esters The pnnoiples of this separation are 
as follows (1) hydrolysis by hydroohlonc or suipbuno 
aoid at the boiling pomt, (2) eetenfloation of this 
solution by aloohoho hydrochlono aoid, (8) acetylation 
of the syrup obtained by oonoentrating the solution 
of the hydrochlorides of the esters by treatment with 
acetic anhydride and sodium acetate in excess — E 
Chsrbuliez and S Ariel A new method of dismtemt 
mg the proteids and the problem of the size of the 
molecules of the scleroprotems The authors have 
studied the solubility of the following scleroprotems 
m acetamide at 200° C and m urea at 140° C fibrom, 
keratm (dog’s hair, ox hair), elastm (ox) The 
latter is insoluble m both solvents at the temperatures 
given above, the keratms are both soluble, the fibrom 
soluble m urea and partially soluble m acetamide 
(28 per cent m 30 mmutes) The process of solution 
18 acoompamed by a profoimd modification of the 
chemical character of the proteids utilised, and this 
IS probably due to an intramolecular transposition — 
G Dejardin The progress realised in the preparation 
and use of thermionic cathodes The author describes 
particularly the cathodes oonsistmg of a metafile 
nucleus with a superficial layer, probably monatomic, 
of another metal The cathode nucleus is a tunmten 
wire covered superficially with an oxide, such as 
copper oxide, susceptible of bemg reduced by barium 
vapour at a moderately high temperature The 
barium salt of hydrazoio acid, BaN. is utilised — R 
Chodat The theory of generalised mutation and 
mutations m Cfdorella rubtacens By cultures derived 
from a single cell, earned out with the mioromonipu 
lator of Janse and Peterfi. the author ascertains from 
several generations that the general law is not con 
stanoy but mioromutation In the colonies, the 
micromutants are, as it were, merged m the whole 
and escape observation — Arnold Pictet The reoon 
atitution of a dommant character by orossmgs between 
reoessives — Ed Farejas Qeolomoal observations m 
Corsica (2) The autochtone sediment of Popolasca 
At Popolasca, the Mesozoic presents facies compar- 
able with those of Malm and of the Helvetian Infra 
valangmian (autochtone of Qastem and Doldenhora 
stratum) One of these limestones contains authigen 
albite A thin layer of granite not hitherto pointed 
out overlaps the seriee of Popolasca — G Tiercy Con 
oemmg the gam and loss of chronometers (2) To the 
considerations developed m an earher note, where the 
author gives the relation correction s - (rate) he odds 
some further remarks taken from the meaning attn 
buted to the word ' etat ' m finance and m rational 
mechanics He stresses the foot that the word * etat ' 
(rate) is employed m relation to watches, not onlv at 
the Geneva Ooservatory but also at Kew and at 
BeBan9on 

Bomb 


Royal National Academy of the LIncel, Jan 20 — 
F Sever! and B Sagre Fisher with regard to a topo- 
logical paradox (2) — G Gior^l and Brnasta Porcu- 
Tortrini Motions of deformation m space rgn«s(uted 
by means of matrix calculus — U CUotti The triple 
tensor of Chnetoffel — F Zamboninl and Silvia 
Rastalno Double sv^bates of the nuie earth and 
alkali metals (12) Cotous and cesium sulphates 
Study of the wotherm of the system, Ce,(SOt);- 
08,804 -H,0« at 2fS° indicates tihe ecdstenoe of the 
oompmmd 0e^O4 )„ Cb,S 04, 8H,0, which is stifle 
witlw moderately wide limits — S Franchi i Non 
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existence of the great faults know . the Monlf^Bosa 
bowl and of the Great St Bmnard V^mUie Western 
Alps Study of the teotonioa of V Franoo Itahon - 
Cottian A^ mdioates that the Mon Rosa hn'vVi (V ) 
and the Gfreat St Bernard bowl (IV )^ve no real 
existence, and that, m the western Alps, the contact 
between the penman, attnbuted to fold IV , and the 
oalo Bohisto, attnbut^ to V , is a normsd contact — 
B Segre Construction of a simple oblique Jordan’s 
curve — A MambrUni A pi^ioular differential 
equation Sooiza Dragom has recently mdicated 
bnefly the method, to be published fully later, used to 
demonstrate the existence and umoity of the solution 
of the differential equation, y" =yi x'i, with the limit- 
ing conditions y(0) = 1, y( +* ) =0, w^oh arises from 
oertam physical mvestigations of Fermi It is now 
shown tnat the existence and umoity of the eauation 
in question may be deduced at once from classicid 
propositions on ordmsry differential equations, m con- 
junction with elementary observations on the par- 
ticular form of the equation — Rita Liceni The form 
t\ of Fubmi For the surfaces m a four dimensional 
space 1S4, Fubmi found a form indicated by him by F, 
which hae a projective character Later, in the study 
of certain varieties, Vitah wicountered a form F„ also 
of projective character, and showed that, m the case 
of the surfaces m S^, his F, oomcides with that of 
Fubmi The author now develops the analytical pass- 
age from one form to the other — J Kauck^ Sur 
faces of which a canonical straight Ime passes through 
a fixed point — F Cecioni Conform representation 
of plun -connected areas belongmg to a Riemaniuan 
Buiiaoe — A M Bedarlda Systems of arithmetical 
progressions — G Krall Upper limitations for the 
dynamic displacement m elastic systems Higher 
limits are assigned to the displacement of an elastic 
body, vibrating under the action of either constant or 
tune variable forces, starting from the more general 
imtial oiroumstanoes of the motion — A Carrelli The 
new diffusion phenomenon the Raman effect It is 
shown that, as for Tyndall light, the mtensity of 
Raman light is duectly proportional to the fourth 
power of the emitted frequency and is dependent also 
on magmtudes charaotenstic of the lines m the dia 
persion formula of the substance considered — T C 
Levi Dithioformio acid (2) Vanous derivatives of 
dithioformic acid, obtam^ by the action of chloro- 
form on potassium sulphide The ooid, now isolated 
m the pure form as a white solid melting and decom- 
posing at 66“ 60“, decomposes into hydrogen sulphide, 
carbon disulphide, carbon, and sulphur, when heated 
The results of molecular weight detennmations mdi- 
oate that the aoid and ito esters exist as tnmendes, 
and a oyobo structure with alternate carbon and 
sulphur atoms is suggested Two isomeric betuyl 
esters exist, the isomensm bei^ probably of the 
CIS trans type — F Rodqlieo C^stallographio m- 
veetigations on oinnabar from Idna 

VlZKMA 

Academy of Sciences, Feb 21 — E Bsutel apd A 
XuUInlgg The action of potassium feirooyaiude on 
Sliver snd some slightly soluble silver oompounds — 
W Leltbe > The natural rotation of polansed light 
by optically active bases (2) The rotation of a a- 
phenyl ethyl amme and its ohlorhydrate in solution, 
with remarks on the rotation of active tetra-bydro- 
qoi n aldi n e — B HMchsk A oontnbution to ttie 
theory of pbotoohemioal phenomena Oonoeming the 
retina of the eye — K. Schnarf The emturyoU^ of 
Liliaoem and its systsmatic simufloanoa — II HSUy t 
Three new fish forms from Perm Barbu* and others, 
inohiding a oyprlriodon from warm springs. 












NATURE 


749 



SATURDAY, MAY i8, 1929 


CONTENTS. 

The Research Assodationt 749 

Geometry and RelatiTity 7Sl 

Geophysics 763 

Spencer’s “Sociology'’ ByW R H 764 

Preston’s “ Heat ” By K G E 766 

Our Bookshelf 766 

Letters to the Editor 

Palteohthic Man in Ireland — Prof J Kaye 
Charlesworth, Dr A W Stelfox, Prof 
R. A S Macalister, and Dr R Lloyd Praeger , 

E K Tratman 767 

Selection Rules in the Raman Efiect — F Rasetti 767 
Floating Mercury on Water — C A. C Burton , 

Prof Henry H Dixon, F R S 760 

Hibernation of Lucilia sertcata Mg — Dr W 
Maldem Dadea 760 

Cosmic Radiation and Radioactive Disintegra 
Uon — N Dobronraror, P Luklrsky, and 
V Pavlov 760 

The Structure of the CH< Molecule— G W 
Brindley 760 

The Constitution of Oxygen — Harold D Babcock 761 
Selective Absorotion by Excited Mercury Vapour 
—Prof E P Metcalfe and Prof B Ven- 
katesachar 761 

Raman Efiect in Atomic Hydrogen — Boris 
Podolsky 761 

Ozone Absorption during Long Arctic Night — 

Prof S Roseeland 761 

Iron Manufacture and Heat Generation By Prof 
Henry Louis 762 

Progress of the Great Barrier Reef Expedition By 
Dr C M.Yonge 766 

Obituary 

Col B Lester Jones 768 

Dr Charles BeavU 768 

Mews and Views 760 

Our Astronomical Column 774 

Research Items 776 

Permian Diptera from Warner's Bay, NSW By 
Dr R.J Tillyard,FR.S 778 

The Department of Scientiflc and Industrial Research 779 
Agjj.Hardening of aonoe Aluminium Alloys By 
P C T 780 

University and 


Cakn^ of Patent Bsieords 
SodttiM 4iid AcftdttttiM 
Ofilcial Publications Received 

Diary of Sodeties 


781 

782 


EdUirial und OJU$s 

MACMILLAN ft- CO LTD. 

ST MARTIN S STRifeT, LONDON W C I. 


Bdkerial coimiNiueMiani should be addrenad to die Editor 
Advert is em en ts snd busincM Isttsn to the Publishara 


Telephone Nurnbor: OERRARD ISM 
Tet^rephie Address' PHUSIS, WESTRAND, LONDON 
No. 81<W, VoL 1281 


The Research Associations 

T he Report of the Department of Soientifio and 
Industrial Research for the year 1927-28 
(Cmd 3258) devotes considerable attention to the 
position, m the national eoonomy, of the research 
associations set up in Great Bntain under the tegia 
of the Department Since 1018, when the first 
three associations were established, some twenty-six 
research associatiims in all have been formed Two 
of them, relating to the glass and cement mdustoes 
respectively, have been wound up, and of the 
twenty four associations still m being, one, the 
British Iron Manufacturers’ Research Association, 
has not received grant aid from the Department, 
and its operations were suspended at the close 
of the first quinquennium and have not, up to 
the present, been resumed The British Colliery 
Owners’ Research Association, founded m December 
1024, has not received grant aid from the Depart- 
ment, and three other associations (Motor and 
Alhed Manufacturers, Motor Cycle and Cycle Car, 
and Scottish Shale OU) ceased to receive Govern 
ment grants at the end of their first quinquenmom 
It will be remembered that the ongmal scheme 
of the Department of Scientific and Industrial 
Research provided grant aid from the milbon fund, 
set aside by the Government to promote eciontifio 
and industrial research, on the basis of annual 
grants eqmvalent to the annual subsonptionB of 
members of the associations The scheme further 
provided that the grant m aid should be limited 
m each case to the first five years of the associa- 
tion’s life It was assumed or believed that a 
period of five years would be sufiBoient to demon- 
strate effectively that oo operative research was 
of value to mdustry, and that, as a result of that 
demonstration, the several mdustnes that had 
embarked on the expenment would be willing to 
shoulder thereafter the whole finano^l burden of 
mamtaining their respective research associations 
In fact, as the report of the Advisory Council to 
the Department states candidly, “ five years proved 
too short a time for most of the Associations to 
establish their reputation by the results of their 
work ” 

There need be no surpnse at this conclusion, for 
the first two years of an aesooiation’s life are 
neceeaanly spent mostly in setting up the organisa- 
tion, gathering together the appropriate soientifio 
staff, seouring the buildings and equipment, uid 
planning a oomprehensive reeeaioh programme 
It would be men than remarkable if, in the remain- 
ing three years, the results of any association’s 
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work should be sufficiently striking to oonvinoe 
manufacturers (presumably having little or no 
previous expenenoe of research appked systematic 
ally to their respective mdustnes as a whole) that 
CO operative research was of such immediate and 
valuable service to mdustry that it would be a 
‘ business proposition ’ for them to bear alone its 
necessarily high expense St Paul may have been 
amenable to quick conversion, but the average 
Bntish manufacturer is, shall we say, less im 
petuous Indeed, even now, after some ten years 
experience of the work of the research associations 
the report of the Advisory Council to the Depart 
ment says ‘ It cannot be domed that most of the 
Associations find it difficult to get the financial 
support they deserve A subscription to a Research 
Association is still regarded m many oases as a 
charitable gift, to be paid with public spirit and 
private reluctance and to be withheld when funds 
are scarce ” 

At the end of the first qumquennium, therefore, 
the Department, looking the facts m the face, 
agreed to a continuance of State aid, though on a 
smaller scale, for a further penod of five years 
The scale of grants was not only smaller but also, 
m general, it was a descendmg scale, calculated so 
that at the end of this second qumquennium the 
grants would sink to zero The stipulated grant 
earning subsonptions were correspondingly based 
upon an ascending scale so that the total income 
of the association should remam about the same 
and the association be self supporting at the end 
of this second penod of five years But agam, m 
fact, it was found impossible by many, probably 
by most, of the associations to fulfil the conditions 
of this carefully planned, if still heroic, scheme 
and the Department, agam facing the facts realistic 
ally and sympathetically, consented to modify in 
a more generous direction the conditions on which 
a number of the associations might contmue to 
receive grants during this second qumquenmum 
To the associations, however, the problem remamed 
of what was to happen to them on the termination 
of this second qumquenmum It was doubtful, 
to say the least, whether the majonty of them 
could become financially self supporting, on an 
adequate scale, immediately this second grant 
period ceased 

Accordingly, nmeteen of the research associa 
tions during the past year submitted by deputa 
tion a reasoned memorial to the Lord President of 
the Cofinoil, the Earl of Balfour, praying for a con- 
tnmanoe of financial assutance by the Department 
on the pound for pound scale The Lord President 
No 3107, Vot 123} 


was unable, on behalf of the Government, to accept 
the proposals of the memorialists, but he announced 
a new pohcy which goes some way to meeting the 
difficulties with wtuch the associations are faced 
When the existmg contracts for the second qum 
quennium come to an end, each association is to 
be considered on its ments and a subscription 
income fixed which it will be necessary for the 
association to obtam from other sources before 
it IB ebgible for any grant from the Department 
Funds obtamed from approved sources m excess 
of this mimmum subscription mcome will be aug 
mented by a grant equal m amount from the 
Department up to a limit dependmg on the circum 
stances of the association 

That, stated briefly, is the substance of the 
Department’s pohcy, m the near future, with 
respect to grants m aid of the research associations, 
and it 18 further evidence of the willingness of the 
Department, to which attention has already been 
directed to modify and adapt its policy to new 
facts and changed circumstances The mfiexible 
attitude of ‘ What we have said we have said ” 
has been wisely left to political heroes The 
Advisory Council has been mindful throughout 
that it has a fiduciary duty to ensure, so far as it 
may reasonably do so, that scientific and mdustrial 
research, in close association with mdustnal effort, 
plays its essential part in national recovery 
The next few years will show whether the new 
policy IB sufficient to enable the research associa 
tions to weather the difficulties of the long penod 
that must still ensue before the mdifferenoe and 
mertia, m this matter of research, of the general 
body of manufacturers (more particularly perhaps 
of those engaged m mdustnes that have been 
hitherto largely run on rule of thumb) can be over 
come Obviously, very much will depend, m each 
case, on the mmimum subecnption mcome fixed to 
qualify for grant The Advisory Council states 
‘ We do not, m any case, mtend to fix it lower than 
an amount which, m our opinion, would be sufficient 
to mamtam the Association m being as a useful 
nucleus of research The State’s oontnbution 
would then be used to assist m transforming the 
nucleus mto a well-nounahed adult and productive 
organisation ” The associations must take hope 
from the biological fact that nuclei are generally 
small, and that it should be well withm their powers 
to provide the funds necessary to mamtam an 
organisation that can satisfy the Department’s 
idea of a useful nucleus The Department has of 
course a duty to the taxpayers not to put the 
limit too low it has a corresponding duty to the 
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cause of industrial research, which its own inohna- 
tion will prompt it to fulfil, not to put the limit so 
high as to make it prohibitive 
Before or at this pomt the question naturally 
arises whether the work already done by the 
research associations has justified their foundation 
and the money expended by them On this pomt 
the Advisory Council — and it is m the best position 
to know — says categoncally “ The mam purpose 
has, m our opmion, already been achieved Co 
operative research has proved its value, it has come 
to stay, and we agree with the views expressed m 
the memorial on the importance of consohdatmg 
now the financial position of the Associations ’* 
The final report of the Balfour Committee on 
Industry and Trade, issued on Mar 11, emphasises 
the importance of progress m scientific research 
and a clearer line of demarcation between the 
function of the State and that of industnal under 
takings either singly or m oo operation In 
particular, the Committee urges that there should 
be no relaxation or curtailment of the efforts 
of the Department of Scientific and Industnal 
Research, and no withdrawal of financial support 
on the part of the Covemment 
In connexion with this last recommendation it 
IS worth notice that the late Prof Alfred Marshall, 
the distinguished economist, m his “ Industry and 
Trade”, first published m 1919, specifically re 
commended public grants to research associations 
on other and perhaps unusual grounds After 
pomtmg out that the research associations are 
“wholly constructive”, ho says “But the ex 
penence of the ages shows that Associations set up 
for constructive purposes are m danger of being 
turned to destructive ends and therefore it may 
perhaps be to the pubho interest that some limited 
contribution should be made from pubhc funds to 
the support of such Associations, partly m order 
to facihtate the intervention of public authonty 
in case an association should develop anti social 
tendhnoies ” The reader may find it mterestmg 
to make speoulatidns on the character of these 
“ anti social tendencies ” presumed to be latent 
m the research associations 
There is a great area of Bntish industry ooou 
pied by numerous medium sized and small firms, 
directed by strongly mdividualistio owners, too 
small to enable industrial research to be prosecuted, 
on any adequate scale, on an mdividual btuds 
Despite the modem tendency towards larger 
nggr^atlons of capital by the fusion of smaller 
flips, it u likely that a very great fleld of British 
industry wiU oontmue for long to be represented 
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by these medium sized or small manufacturing 
units For them the only practicable scheme of 
mdustnal research, on a sufficient scale, is oo 
operative research, » e the organised oo operation 
of groups of firms to provide the funds and the 
equipment, both personal and material, for the 
needed research In this field it is most im- 
portant to find for Government action the golden 
mean between policies of latssezfaire and spoon 
feeding 

Geometry and Relativity 
Phtloaophie der Raum Zeit Lehre Von Prof Dr 
Hans Roiohenbach Pp vl-^380 (Berhn und 
Leipzig Walter de Gruyter und Co , 1928 ) 
18 gold marks 

T he appeoranoD of a work on the philosophy 
of a branch of mathematical physics by a 
tramed philosopher, who at the same time has a 
thorough knowledge of mathematical and physical 
methods and prmoiplea, is an event as rare as it is 
welcome This book by the Berlm philosopher 
Reichenbach, well known to mathematical physi- 
cists by his writmgs on relativity, is unique and 
should be in the library of everyone interested m 
geometry and relativity m their philosophical as 
well as mathematical and physical aspects, fully 
deservmg a place beside the standard treatises of 
Bertrand Russell and Whitehead It is divided 
mto three sections, the first on space (120 pages), the 
second on time (46 pages), and the third on space 
time (166 pages), whilst there is an appendix (42 
pages) on Weyl’s extension of Kiemannian geometry 
and the geometneal mterpretation of eleotnoity, 
which forme the basis of a recent paper by the same 
author on Einstem’s new field theory of gravita 
tion and electnoity In the brief space available 
here it is impossible to do full justice to the author’s 
argument, but the following summary may be 
useful as an mdioation of the character and scope 
of this very important work 
In the first section the argument proceeds as 
follows there is no pure mtmtion a pnon , all 
mtmtion is determmed by past expenence Non- 
Euchdean geometry is just as mtuitive as Euchdean, 
but one must not expect to be able to imagme 
non Euchdean geometry by means of Euchdean 
elements Expenence decides whioh geometry is 
vahd m actual space, but the decision presupposes 
an. arbitrary correspondence defimtion {Zuord- 
nungfdefinttwa), which defines the unit of length 
m a given place and permits of a definition of 
congruence of lengths m different places by meMU 



762 


NATURE 


[May 18, 1929 


of transportable rigid measuring rods Any geo- 
metry may be made to agree with the behaviour 
of actual measurmg rods by postulating suitable 
universal forces, so that the deviations from the 
selected geometry are made to depend on umversal 
deformations of the measuring rods 
In the second section the author develops rather 
novel views Whilst recognising the fruitfulness 
of the mathematical oonoeption of space and time 
as a fourfold, he emphasises the pomt that thereby 
tune does not lose its special character and become 
a fourth space dimension The comparison of 
times, like that of lengths, depends on an arbitrary 
oorrespondenoedefimtion,whichdefines simultaneity 
of events oooumng m different places Order m time 
IS determined by the law of causahty, for the effect 
IS later than the cause, and we can distinguish the 
cause from the effect, because small variations m 
the former produce small variations m the latter, 
whilst the converse is not true The comparison 
of time-orders m different places depends upon the 
propagation of signals, and experience shows that 
the greatest signal velocity is that of light and is 
fimte, so that to every instant of time at a given 
place there corresponds a finite mterval of time at 
a second place, in which no instant can be con- 
nected with the first by a to-and-fro signal Hence 
the given instant at the first place may be defined 
as simultaneous with any one instant of the 
corresponding time mterval at the second place 
In the third section the author first discusses 
space-tune manifolds free from gravitation, pomt- 
ing out that comparison of lengths in relative 
motion to one another requires a new correspond- 
ence definition, which defines the length of a moving 
segment as the distance between simultaneous posi 
tions of its two endpomts Experience shows that 
material structures, like measuring rods and clocks, 
conform to the relativistio and not to the classical 
li^t geometry, so that they measure ‘mtervals’,not 
spaces and times Passing on to manifolds with 
gravitation, the author gives the history of tiie 
idea of the relativity of motion from Leibnu to 
Emstem, pomtmg out that the very idea of moiaon 
IS meaningless without a correspondence definition 
of rest the relative motum of the earth and fixed 
stars is itself not an absolute fact, but only relative 
to systems of oo-ordinatee reaUsable by means of 
rigid bodies He then analyses m turn Einstem’s 
pnnciple of equivalence and its hypothetical 
character, his concept oi gravitation a^ its co- 
variance, and his treatment ci the rotation jsrobkm 
and idea that every system of co-(»djnates rs- 
qains its own gravitational field and points out the 
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failure of some of the eritios to rsahss that the 
relation of cause and eflsot is mvanant, not co- 
variant This analysis of the space time i^operties 
of gravitatioiial fields leads the author to the im- 
portant conclusion that the combined space time 
order is the order scheme of causal sequences and 
expresses the causal structure of the world 

The final discussion of the general properties of 
space and time begins with the characterisation 
of time as that dimension of the space time mani- 
fold which determines the direction of the world 
Imes of thmgs distinguished by the preservation of 
them identity, which direction is also that of the 
causal sequences Then follows a diwussion of the 
number of dimensions of the space-time manifold, 
ending with the conclusion that the assertion that 
physical space has three dunensions is on a par 
with the assertici^ that matter exists m three 
states of aggregation it describes a fundamental 
fact of the objective world, for which no explana- 
tion has yet been found Finally, the author 
declares that the reahty of space and time follows 
inevitably from his analysis of the problem 

The appendix begins with the remmder that 
Riemannian space presupposes congruence defini 
tions reahsable by means of rigid measuring rods 
and clocks, which can be displaced along different 
paths without violating their properties of con- 
gruence If, however, two measuring rods, con- 
gruent at the same place and time, cease to be 
congruent after displacement to another place by 
different paths, some displacement law is needed 
to determme the changes of length and direction 
due to displacement This can be supphed by the 
postulate that a certain vector at one point after 
displacement can be identified with a second given 
vector at anothu pomt — ^this correspondence de- 
fines a displacement process and determines a 
displaoemmit space (VerscAMbunffaravm), just as 
the usual congruence definition determines the 
' metno space’ 

In ordw that the two definitions may lead to 
mutually consistent results, oertam conditions 
must be imposed we may demand that the dis- 
placement law shall have a oertam symmetiy and 
thus derive Riemannian space from the most 
genwal metric space, or that the displaoement of 
lengths shall be mtegrable, that is, uldependent of 
the path, and thus denve a gmeral Einstein's 
space, or we may impose both oonditionB and thus 
denve Euclidean space The displaoement pro- 
cess can be realised by means of rigid measuring 
rods and (docks, and then it determines a length 
dii^laoement and a gravitatkmal fii^ , or 4 t can 
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be realised by means of an electrically charged 
mass particle, and then it determines a directional 
displacement and an electromagnetic field But 
whilst the geometrical mterpretation of gravitation 
given by the length displacement has led to an 
mcrease of physical knowledge m the shape of 
Einstein’s theory of gravitation, the geometncal 
interpretation of electncity given by the direc 
tional displacement has not led as yet to any 
advance m the physical theory of electncity 


Geophysics 

Handbuch der Expenmcnialphyaik Herausgegeben 
von W Wien und F Harms Unter Mit 
arbeit von H Lenz Band 25 Oeophyavk Tell 
1 Unter der Redaktion von G Angonheister 
Pp XIV + 699 (Leipzig Akademiacho Verlaga 
gesoUschaft m b H , 1928 ) n p 
^ t EOPHYSICS, like astronomy, is advanced 
jomtly by observation and theoretical dis 
cussion, and direct experimental illustration of its 
phenomena is rarely possible The inclusion of this 
book in a ‘ handbook ’ of experimental physics is 
therefore shghtly anomalous, but the volume is none 
the less welcome Geophysics is of immense scope, 
because a wide variety of physical properties have 
to be exammed as regards their ilistnbution over 
the globe, and m many cases also as regards their 
variations over long periods of years Observe 
tion IS the primary necessity, but devotion to this 
duty creates difficulty owmg to the volume of the 
data accumulated The next task, scarcely less 
important, is to distil the essential facts from this 
vast material — a labonous process, mvolving the 
systematic comparison of data from many stations 
and, m some oases, heavy computations upon long 
senes of observations to mvestigate penodio and 
other changes The third and, in general, most 
difficult task IS to bring the phenomena thus eluci 
dated into relation with general physios , many 
hypotheses may have to be exammed, sometimes 
requiring extensive mathematical developments and 
the extrapolation of laboratory results to extreme 
ocmditions of temperature or pressure t'requently, 
the hypotheses prove totally at fault as regards 
order of magnitude, while m other oases judgment 
must be held m suspense because some of the 
factors mvolved are hot yet capable %f mepure 
iHent 

Owing to these difficulties, geophysics makes 
slow i«ogress, but, as m general physios, the 
discovery of new fields of observation, and the ad 
vanne oA mstrumental teohmque, are throwing light 
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from new directions upon obscure problems, though 
also disclosmg new mystones for solution A 
worker in any special branch of geophysics must, 
therefore, keep acquamted with the progress made 
m other branches, as well as with general physios 
Unfortunately, there is a dearth of books stimmans 
mg geophysical know ledge, and the present v olume 
18 a useful supplement to those that exist 

This V olume is only the first part of the geophysi 
cal section of the ‘ handbook ’ (os the senes of more 
than twenty five bulky tomes is curioush called) , 
since no indication is given of the contents of the 
further parts, it is impossible to judge the balance 
of the work, or the extent to which the ground will 
be covered Tins first part is devoted mamlv to 
the atmosphere, with the partial exception of the 
last Section, on terrestrial magnetism, which may 
be intended to achieve the transition from dizzy 
heights to solid earth” The first quarter (165 
pages) of the book, by A Defant, deals with the 
general dynamics and statics of the atmosphere, 
apart from its tidal and thermal oscillations — an 
interesting but little known chapter of geophysics, 
of which an excellent account (48 pages) is given 
by .1 Bartels W Milch summarises the optics of 
the atmosphere (44 pages), and H Benndorf the 
oleitnoal phenomena (128 pages) apart from the 
aurora, which is described by L Vegard (94 pages), 
and the penetratmg radiation (K Bilttner, 48 pages) 
Terrestrial magnetism (158 pages) is dealt with by 
G Angenhcistor and .1 Bartels The book con 
eludes with good indexes of subjects and authors 

Owing to the small scale of the book m relation 
to the wide scope of the subject, the treatment is 
necessarily brief and general Its value must be 
judged by the extent to which it indicates the mam 
outlines, results and problems of each section, and 
by the guidance to the literature which is afforded 
for those readers who wish to follow up any qdcstion 
m detail In the latter respect the liook is some 
what unequal, as is natural m a collectiv e work , 
m some sections the references are earned up to 
1927 or even 1928, the year of publication, w hile m 
others there are few so late as 1926, though much 
of importance bos since appeared , a rather long 
mterval seems to have elapsed between the prepara 
tion of some of the sections and the publication of 
the book 

The general treatment is good, notably so in 
some sections, and the book is well illustrated 
Where controversial or uncertam pomts are touched 
on, the position is usually explained with proper re- 
serve Vegord’s article on aurora is the least 
satisfactory m this respect, since it unduly stresses 
rl 
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hu own theory of the auroral spectrum and the 
upper atmosphere In an addendum inserted dnr- 
mg proof correction, McLennan s identification of 
the green auroral line as due to oxygen is admitted, 
but the remamder of Vegard s theory, postnlatmg 
an atmosphere above 90 km , composed of frozen 
mtrogen crystals upheld electrostatically, is mam 
tamed The aurora is still very mysterious but 
there are probably few physicists who would accept 
this solution 

The conditions m the upper atmosphere are 
touched on m several sections of the book Defant 
and Benndorf seem to favour the view that hydrogen 
IS the mam constituent above 100 km , though to 
the reviewer the balance of evidence seems opposed 
to this conclusion Onp 3, Wegener’s hypothetical 
substance geocoromum is mentioned surely this 
speculation might by now have been allowed to 
lapse into oblivion, being, as it is, totally at variance 
with modem atomic physics and the evidence of the 
mass spectrograph The work of Lmdemann and 
Dobson on the upper air temperature is only briefly 
mentioned, though their conclusions now seem 
fairly established by confirmatory evidence drawn 
from the abnormal propagation of sound to great 
distances, and from the absorption of solar radia 
tion by ozone But while m a few respects some 
parts of the book fall short of the thoroughness 
commonly attributed to German works of refer- 
ence, it would be wrong to magnify mmor faults m 
a work which as a whole has solid merits and can 
be recommended as a good general account of the 
subjects falling withm its scope 


Spencer’s “Sociology” 

Deaenptive Sociology or Oroupa of Sociological 
Facts, Classified and Arranged By Herbert 
Spencer Hellenistic Creeks Compiled and Ab 
straoted ujKm the Plan organised by Herbert 
Spencer, by the late Sir J P Mahaffy and Prof 
W A Qohgher (Completed by Prof W A 
Qobgher ) Issued by Mr Spencer’s Trustees 
PP VI + 94 (London Williams and Norgate, 
Ltd , 1028 ) 63s net 

“ A LABGE book,’’ said a Hellemstio Greek, “ is 
alargeevil” What are we to say of one the 
dimensions of which are nmetem and a half mches 
by twelve and a half ? It will go into no wdinary 
shelf , It IS awkward at best to handle , the tops of 
tke three parallel columns of small {Hint which fill 
are most inconveniently remote to the 
myept The physical difiSooltiee <d the format are 
doubtless imposed by Spencer’s belief, which 1 do 
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not personally share, m the utility of an elaborate 
chart of tabulated conclusions The book m shape 
and substance is drawn up according to Spencer’s 
plan and, regarded as a monument in jnam memo 
nam, it is well and truly constructed 

It would of course be easy, as in all compilations 
of this scale, to make reviewer’s pomts A few 
accents have gone wrong , there are some misprmts , 
the bibhography doss hoi, as the preface suggests, 
mention all the works from which quotation is mode 
In the illustrative passages taken from ancient 
authors it might be held that for the last period too 
exclusive rehance has been placed upon Lucian and 
Plutarch Some of the modems who are cited 
might be thought a little old fashioned Did not 
Bostovtzeff 8 book appear in time for inclusion 
among writers on the Imperial penod, and why 
should references be given to the second edition of 
Dittenberger’s ‘ Sylloge ’’, the numbering of which 
has been superseded by the third ? Again, one 
might catch some little point for example, the 
belief that Prof Gohgher shares with Rohde that 
oriental influence had something to do with the 
total veihng of women at Tarsus The gloss be 
comes unnecessary when it is realised that what we 
may call seventy m veilmg vaned in different 
Greek States and that the Theban women, for 
example, m European Greece wore veils which per 
nutted nothing but the eyes to be seen 
These are, however, small and some of them dis 
putable matters No one who has a professional 
mterest m ancient history will refuse his meed of 
admiration for the wide knowledge, mdustry, and 
patience which Prof Gohgher has expended on his 
task At that we might leave it, were we not bound 
to ask whether the result justifies the very consider 
able labour which has gone to its achievement Be 
garded as a memonal to Herbert Spencer the book 
might earn a favourable verdict, but regarded as a 
useful contribution to ancient history the answer 
must be lees confident Clearly, it is not mtended 
for cursive reading and will not fall easily mto the 
category of a scholarly presentation of the subject 
to the general pubhe Of works for the specialist 
reader there are three useful kmds either we ex 
jpeot them to contain new matter of fact or theory 
which is the result of ongmal research , or, secondly, 
we look for the presentaticm of known facts in a new 
light , or, thirdly, we are grateful for a handy and 
complete oompdation of facts already known It 
IB m the last eatery that the book must churn to 
stand, and here it must be confessed that it is vastly 
inferior in content as w^ as m oonvemenoe of 
format to the great dictionaries with which the 
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olaesioal student of to day is so woU supplied 
From them mformation more detailed and more 
complete can be obtamed with greater ease and, it 
may be added, a more structural knowledge of the 
problems connected with the interpretation of the 
evidence W R H 


Preston’s “Heat” 

The Theory of Heat By Prof Thomas Preston 
Fourth edition, edited by J Rogerson Cotter 
Pp XIX + 836 (London Macmillan and Co , 
Ltd , 1929 ) 25s net 

T O publish a fourth edition of a scientific work 
thirty five years after the appearance of the 
first edition is a high tribute to the author, particu 
larly when, as m this instance, no very funda 
mental change has been made m the scheme of tht 
book It 18 the more notable in experimental 
science, since Preston could wnte m 1894 that 
“ It 18 but a short time smce the pursuit of expen 
mental research was regarded merely as a matter 
of mdividual curiosity ” 

Whilst it IS not easy to single out any one specific 
reason for the active survival of “ The Theory of 
Heat there seem to be m it several outstanding 
features which have combined to contribute to its 
contmued usefulness The most essential of these 
IS undoubtedly Preston’s singularly clear and 
accurate style One wishes, m fact, that the first 
chapter, with its admirable general introduction to 
the subject, the seventh, on conduction, and the 
following one on thermodynamics — which is per 
haps the best elementary account that has been 
written, and of which Preston is said to have been 
justifiably proud — could be obtamed separately for 
examination purposes by students who have no use 
for the whole volume Another reason is m the 
time at which IVeston wrote The epoch making 
work of the end of the century on the electron had 
stiU to be done, and there can sometimes be sensed in 
contemporary writings the feeling that the app«uent 
limitations of the scientific horizon were real 
Preston, whether or not he subscnbed to this 
view, can scarcely fail to have been aware of it — 
he took the precaution of pomting out that " any 
theory, however plausible, may ultimately beeome 
untenable ” — and he could thus write with greater 
confidenoe than if he had started a few yean latM', 
when he had beotune intereeted m the new phyeios, 
and was himself engaged m research on the 2<eeman 
affect. Xt most also be remembered that he was 
dealing not <mly with a subject that appeared to be 
•Qtmd theorstually, but also that even then he 
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had to describe expenmente that aimed at, and 
often attamed, considerable precision Agam, 
Preston states that he was attempting “ to treat 
the science of heat in a comprehensive manner’’, 
and not “to meet the requirements of some par 
ticular class of persons preparmg for examinations 
or engaged in practical pursuits ”, an ideal which is 
also realised m Tyndall’s earlier “ Heat a Mode of 
Motion” and Kayser’s origmal pygmy “Lehrbuch 
der Spektralanalyse ” of 1883 
Mr Cotter’s revision of the third edition of 
Preston’s book is chiefiy on the experimental side 
The square brackets which had previously marked 
off paragraphs which were not parts of Preston’s 
own contribution have been removed Several 
condensations and omissions have been made, 
notably m the description of expenments and in 
discussions of disputed pomts which have now lost 
their mterest In their places are accounts of some 
more modem investigations, which have been 
chosen with discnmmation — for example. Stock’s 
realisation of Kelvin’s proposed vapour pressure 
thermometers, and Horcus and Laby’s determma 
tion of Joule’s equivalent — and there are several 
new references to quantum theory at the appro 
pnate places m the text The book is naturally 
still far from complete, but it was never mtended 
to be a dictionary of the subject Mr Cotter’s 
task has rather been to retam the spirit and scope 
of the edition of 1894, but at the same time to make 
some necessary alterations m parts that were 
obviously out of date, and m this he has been 
entirely successful K G E 

Our Bookshelf 

Anleitung zur chemxechen Oesteinsanalyee Von 
ftof Dr J Jakob (Sammlung nalurvnseen 
schafUveher Praktika, Band 16 ) Pp vn + 81 
(Berlin GebrOder Bomtraeger, 1928 ) 7 gold 
marks 

Thh lack of a short but comprehensive work deal- 
mg with rock analyses has in^ired Prof Jakob to 
produce this book, which is mtended pnmarily for 
the use of students m the laboratory It may be 
placed in the hands of a begumer possessing a 
sound knowledge of general chemistry, and will 
enable him to carry out a complete analysis 

The author makes a distmotion between rook and 
mineral analyses, each calling for a different method 
of treatment In a mineral analysis the object is 
to attain the most accurate resmt possible, inde 
pendent of tune , with a rock analysis, on the other 
hwd, it IS to produoe m the shortest possible tune 
a suf^iently accurate result to represent the speci- 
men Any two mdependent anwmes carried opt 
on the same powder show pomta of divergence, and 
this IS even greater in the case of two portions of 
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the same rock, hence great accuracy of method is 
not practical and does not justify the tune neces- 
sary At the same tune, however, Prof Jakob con 
siders that analyses should be more accurate than 
many quoted m the hterature 
Directions are given for the preparation of the 
sample, fineness of grmdmg, etc , dependmg on the 
presence or absence of certain minerals and also 
on the determination to be earned out The mam 
part of the book deals with the determmation of 
the various oxides, a useful feature of this section 
bemg the incorporation of all explanations of pro 
cesses in the form of footnotes, leaving the text 
free from interruptions All analyses must be 
earned out only after microscopic exammation, 
which serves as a quahtative examination this is 
most important, as the method used for the estima 
tion of the sesquioxides TiO* and MnO depends 
on the quantity of the oxide present The con 
oludmg section deals with rock analyses m general 
m which the author discusses the characters of 
ood and bad analyses finally he includes a 
escnption of the calculation of an analysis mto 
Niggli values 

Veatxges of Prt Metric Weights and Measures per 
sisting tn Metric System hur<^e, 1926-1927 By 
Prof Arthur E Kennelly xiu -1-189 (New 
York The Macmillan Co , 1928 ) 2 50 dollars 
Ab the metric system of weights and measures has 
now been exclusively adopted by nearly every 
European country, it is of some interest m connexion 
with proposals for its adoption by other countries 
to ascertam if possible to what extent its impost 
tion upon the various peoples has hitherto proved 
efieotive The most obvious means of obtaimng 
information on this matter would appear to be the 
study of the periodical re^rts and other pubhea 
tions of the respective Weights and Measures 
Departments Disdaining, no doubt, such arm 
chair methods, Prof Kennelly set himself the task 
of collecting evidence as to the persistence of pre 
metric vestiges by mrsonal observation and inquiry 
m all the pnnoipal oountnes concerned This he 
accomplished under the auspices of the Bureau of 
International Research, durmg a sabbatical leave of 
absence granted him by Harvard Umversity from 
July 1926 until Septemoer 1927 
'l^at the arduous but well ordered programme 
of tile author was earned out with scientific zeal 
and disonmmation is abundantly apparent , that 
official statements are often susceptible to enh^ten- 
ing amplification from other sources is demonstrated 
by a oompanson of some of the letters received from 
officials and laymen, respectively, m the same 
locality But the net result amv^ at, namely, 
that where pre metno terms persist they have 
practically always been ‘ metnoised ’ or ' sub- 
metnoued ' m actual use, does not difier remarkably 
from the probable conclusions of any person whose 
pnrsmts entail frequent contact with admmistrative 
puUioations on weights and measures Neverthe- 
less, this IB a valuable work of reference with regard 
to thb old umts, their names, equivalents, and 
distnbntion W H M 
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Aviolycus or the Future for Miscreant Youth By 
Dr R G Gordon (To day and To morrow 
Senes ) Pp 94 (London Kegan Paul and 
Co , Ltd New York E P Dutton and Co , 
1928 ) 2s 6d net 

Anvonk who has aoquamted himself with Dr R 
G Gordon’s larger works on “ Personahty ” and 
“ The Neurotic Personahty ’ will acknowl^ge the 
a pnort likelihood of hu wnting a useful and 
authontative pamphlet on juvenile dehnquency, 
including the way in which society itself does much 
to produce its quota of pickers up of unconsidered 
tnfles He quotes Samuel Butler to the effect that 
m Erewhon ” a man who catches a disorder is 
pumshed w hereas a thief or a rick burner is sent 
to a hospital , and the burden of his argument is 
that Butler s paradox is not so violent as it seems 
at first sight We punish the child who marks the 
wall paper instead of givmg him materials for 
the proper exercise of his artistic prowess we 
punii^ the boy who plays football m the street, 
instead of providing him with a plajnng field and 
we assume that a mrl who has been rescued from 
a life of infamy is Mst dealt with by being pitch 
forked into domestic service or into a public 
laundry Dr Gordon gives a simple and eminently 
readable account of the social educational psycho 
logical and medical factors involved m the treat 
ment of miscreant youth and he makes a case for 
the calmly scientific instead of the emotional and 
half revengeful methods which at present hold the 
field 

The Irog an Introduction to Anatomy Histology, 
and Embryology By the late Prof A Milnes 
MarshaU Edited by H G Newth (Mao 
millan s Manuals for Students ) Twelfth edition 
Pp X 182 (London Macmillan and Co Ltd , 
1928 ) 6« 

Mr Nbwth has left this work which had not been 
revised since 1912, in its well known form, but has 
made a number of useful alterations He has 
introduced mto the section on technique notes on 
the use of methylene blue, eosin, and formahn, and 
has improved the instructions on section cutting 
The suggestion that the female frog should ]& 
dissected m saUne solution to prevent the great 
swelhng of the contents of the oviducts, the m 
struotions for makmg and stainum a blooid smear, 
and for the preparation of the bng’s bladder to 
show unstnped muscle, are helpful, and the dorsal 
dissection of the abdominal region of the frog, for 
which brief directions are given affords the student 
a view of the relations of certain blood vessels and 
organs from another aspect, and is useful as a 
revision exercise The deaonption of the section 
of the retina, of the fertilisation and early develop- 
ment of the frog's egg, and of mitosis and meiosis, 
have been amendedTout here and there the editor 
has earned over from the old edition words not 
consistent with his present descnption , for 
example, the use of the term ‘ egg ’ on p 116 The 
terms epiblast, etc , might now be replaced by 
ectoderm, etc On p o5 the brief note on the 
second row of tarsal bones has been omitted 
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Letters to the Editor 

[The Eldttor does not hold himaelf responsible tor 
opinions expressed by hxs correspondents Netiher 
can he undertake to return, nor to correspond vnth 
the writers of, rejected manuscripts intended for this 
or any other part of Natuse No notice is taken 
of anonymous communications ] 

PalaoUthic Man In Ireland 

No one ever questioned the possibility that traces 
of palsBolithio man might one day be found m Ireland, 
in spite of the negative results of excavations, chiefly 
in oaves, earned out over many years by the Royal 
Irish Academy and the Royal Dublin Society From 
time to time individuals have announced their dis 
covery of paleeolithio implements, but m every case 
such reports were open to the gravest scientific 
objection It is therefore with very special pleasure 
that we welcome the news contained in the acoom 
panying statement, that the discovery has at last 
been made 

The work wluoh has thus been crowned with sue 
cess was carried out last August, by a party of the 
Bristol Spelsoologioal Society, under the leadership of 
Mr E K Tratman It was financed by the Royal 
Irish Academy, and some members of that body made 
the local arrangements and collaborated in the 
excavation , but the credit of the discovery is duo to 
Mr Tratman and his colleagues 
A short time ago we found ourselves constrained to 
adopt a position adverse to a discovery of aliegeil 
palnolithic implements on the west coast of Ireland 
We have never seen any reason to change our views 
on this matter everything that has been written 
about it, and every visit which we have paid to the 
Rite, have only confirmed us m our opinion Every 
possible explanation has been sought for our attitude, 
except the simple and obvious one that we did not, 
and do not, consider the ‘ discovery ’ in question to 
be more worthy of scientific acceptance than any of 
Its not infrequent predecessors of the same type 
We have been accused of upholding preconceived 
prejudices m the face of evidence We have been 
accused of the yet more unworthy motives of personal 
or national jealousy We are therefore the more 
happy m being able to express our complete accept 
anoe of the discovery here announced, and our full 
appreciation of its importance 

J Kaye Chajilbswoeth 
A W Stblfox 
R A S Macalister 
R Lloyd Pbakobk 


Excavations at Kilobbany Cave, neab 
Dumoabvan, Co Watbbfobd, 1928 

In the summer of 1028 excavations were carried out 
at this cave under the auspices of a joint committee, 
consisting of members of the Royal Irish Academy 
and the Speltsologioal Society of the Umversity of 
Bristol The work was earned out personally by the 
members of the committee, assisted by students from 
Trinity College, Dubhn, and the Umversity of Bristol 

The excavations gave the following stratification, 
outside the present oave'mouth 

1 Quarry debris from the roof of the former outer 
chamber of the cave, 0 2 ft 

2 Hearth number 1, of late Bronze to early Iron 
Age date, 2 4 ft 

3 A layer of browm earth and stones, with but few 

finds 

4 Hearth number 2 Part of a polished stone axe 
oune from this, suggesting a verv late Neobthio to 
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early Bronze Age date A number of human skeletons, 

veryfragmentary, came from this level, 4 ft 4 ft 0 in 

0 A stalagnute floor, divided into an imfier 
tufaoeouR portion and a lower crystalhne port Imese 
were separated by a third hearth The crystalline 
stalagmite was barren of remains, 4 ft 6 in 0 ft 
0 A layer of loosely piled stones of unknown depth, 
but reaching to a depth of 12 ft from the onpnal 
surface No remains from this layer 

The surface of layer 6 was intact, all over the area 
m wluch it was exfioseil Before the task of excavat 
mg it was begun, special care was taken to ensure that 
all the upper deposits had been removed 

Leaning against a projectmg piece of the wall of 
the cave, and originally held in position there by a pile 
of stones (which had become completely embedded 
m the stalagmite as this material accumulated ), was a 
hmnan skeleton m a serni crouched position, with the 
left side against the cave wall As the limbs of the 
skeleton were traced down, tliroiigh the stalagmite, 
to the level of the tlurd hearth, anil as there was 
absolutely no evndenoe of there ever having been any 
disturbance of the stalagmite by a burial inserted 
from above, it is obvious that the skeleton represents 
a deliberate bunal from the level of the third hearth , 
a fact of hrst class importance from the arohaiologioal 
and anthropological points of view and one also 
that has important bi>anng on some of the geological 
problems of the late Pleistocene period 

The fauna yielded by the tufaceous part of the 
stalagmite was as follows wild boar, Irish giant 
deer (or ‘Irish oik ’), reindeer, brown bear, wolf, fox, 
cat, stoat, hare, field mouse, Amtio lemming, birds, and 
land mollusca This is a very typical Late Pleisto 
cene fauna 

The presence of the skeleton, and the third hearth 
actually at the base of the deposit yieldmg this fauna, 
IS conclusive proof of the presence of man in the south 
of Ireland in Late Pleistocene times It is unfortunate 
that as yet no implements have been recovered, so 
that we caimot yet place this Late Pleistocene man in 
his correct division of the Upper Palaiolithic cultures 
A full illustrated account of this disooiery will be 
published in the next issue of the Proceedings of the 
Bristol Speleeologioal Society , now in course of prepara 
tion E K Tratman 


Selection Rules in the Raman Effect 

Recent experimental work by McLennan (Nature, 
Feb 2, 1029) on liqmds and by myself (Proc Nat 
Acad Sci March 1929) on gases has shown definitely 
that transitions between vibrational levels of a non 
polar molecule such as lutrogen, oxygon, or hydrogen 
take place in the Raman effect I have pointed out 
that this, far from being inconsistent with the well 
known selection rules, is exactly what we should 
expect to happen from the quantum mechamcal 
theory of dispersion 

The selection rule which works in the Raman effect 
can be stated as follows m order that a shift oorre 
spending to the transition i — > k may be observed, 
it 18 necessary that both states i and k combine at 
least with a third state I , the Raman scattering 
beoommg particularly intense when the energy hr of 
the impinging quantum is near to Ei - Ei If 

- E,rm hr, we have fluorescence instead of a Roman 
effect 

The latest results I hove obtamed on gases, with an 
improved apparatus, seem to fit very well with this 
theoretical scheme 1 will give here a brief account 
of them 

I have extended the mvestigationin the ultra violet, 
using the hne X2630 of mercury, since the intensity of 
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the scattered radiation inoreases very rapidly with 
the frequency of the exciting hght Tins prov^ very 
successful, the intensity of the Raman lines scattered 
m gases being sufficient to record them m a large 
qu^z Hilger spectrograph with a 60 hours’ exposure 
in this way a considerable improvement m resolution 
has been achieved as compared with the apparatus 
previously used for the visible region An iron arc 
spectrum has been used as a standard, and under 
favourable conditions Raman Imes have been 
measured with an accuracy of a frequency unit or 
better The dispersion m the X2636 region was 131 
frMuency units per millimetre 

The most interesting feature of Raman spectra 
excited under these conditions in oxyMn and mtrogen 
IS the appearance on both sides of the line \2636 of 
a number of equally spaced lines, evidently due to 
rotational transitions Four or five of them can be 
measured fairly well 

Now let us see what we should expect the rotational 
Raman spectrum of such a molecule to be like 
Consider first the case of oxygen Here the eleotronio 
bands to which the existence of rotational (and 
vibrational) Raman transitions is duo (m the meamng 
that the upper levels of these electromc transitions 
play the rdle of the f state of the above stated selection 
rule) are essentially the bands of the Schumann RunM 
system, a — >-'/S transition These consist only 
of a P and an Jt form branch, the lower (normal) 
electromc state possessmg only odd, and the upper 
only even rotational states Now consider a molecule 
m the lowest electromc state, and in the mth rotational 
state (mo 1, 3, 6 ) This state combines only 

With the m - 1 and m + 1 rotational states of the upper 
electromc level The first of these combines with the 
m emd the m - 2 rotational states of the normal 
electromc level, the second with the m^d m + 2 So, 
on the whole, the possible Raman transitions from 
the m rotational states to other rotational states are 
m— >m-2, m— >-m, m— >m + 2 The second of 
them mvolves no change m energy — that is, gives 
scattered hght of unmodified frequency Of the 
other two, we need only consider what happens m 
the transitions mvolving a degradation m frequency 
(m — ► m + 2), the others, of course, givmg only anti 
Stokes’s lines symmetrical with respect to the exciting 
line 

At room temperature, the Boltzmann distribution 
gives an appreciable amount of molecules lor v^ues 
of m up to ten or fifteen 

Now, we have, for the rotational energy 

BO that the Raman shift (m wave numbers) is 
Ar°>(£„^ - E^)lhC'^{4m + 6)li/8T*c/j 

We should have a pattern of equally spaced lines, 
the spacing being 8 tunes the joonstant A/SirW, Only 
the first Ime should be spaced 10 tiroes this constant 
from the exciting hne 

The spacing in oxygen is too small to verify this 
last pomt, as the first three or four lines on each 
side overlap with the over expoaed image of the 
X2536 line But it was possible to measure fairly 
accurately the spacing of the hnes This gave the 
result Ai>>120i:06om '■ Ossenbruggen finds the 
value Ar ~ 1 1 5 ora thus agreeing witmn the lumta 
of experimental error (W Ossenbriiggen, Zett J 
Phya, 49 , 167 , 1028 R S MulUken, Ph/ya Ran, 
83 , 180 , 1928) The tnplet separation of the normal 
state m oxy^ (R S HulUken, Phua Rev , 82, 880 , 
1928) IB mu^ smaller (2 cm. >), and we do not need 
to taka it mto amount. 
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With mtrogen I have obtained a much better plate, 
on which the rotational ooii^nents could be mealWed 
withm a few tenths of a nequenoy unit 1 give m 
the followmg table the measured frequencies, the 
meamng of the calculated values bemg explamed 
later 


Oj* TniuitloD 

89604 4 12 ->-10 

39489 1 10->- 8 

39472 6 8— >■ 6 

39466 6 6— >- 4 

39412 6 Exoitmg Ime 
39362 6 6— >• 8 

39336 6 8 ->- 10 

39320 6 10->12 

39304 4 12— >-14 

39288 4 14— >-16 


Ck>« DlSerenoe 

39604 6 - 0 2 

30488 6 + 0 6 

39472 6 - 0 1 

30466 6 0 

39412 6 

30362 6 0 

30336 6 0 

30320 6 - 0 1 

30304 4 - 0 2 

39288 4 -0 2 


Here the spaomg of the hnes is 16 0 + 0 1 cm ' If 
we assume that alternate rotational levels are missing, 
and that the electromc bands effective in the pheno 
menon — in this case the so called X — >• o — >• *P 
bands (H Sponer, Proc Eat Acad &ci ,18, 100, 1927) 
consist only of a P and R branch, we deduce for N* 
m the normal state kl&v*cl„ *1200 + 001 cm *, which 
gives for the moment of mertia 

/,-13 8±0 1x 10«gm cm‘ 

We have, so far as I know, no data on which to 
check this result , but the value seems reasonable 
If we had not assumed alternate levels to be missing, 
we should have found half this value, which is 
evidently too small 

The measurements m this ease eu« accurate enough 
to extrapolate the position of the first rotational line 
The oaloulated values m the table are obtained from 
the formula 

Ar=i2 00 (4m+6), m-O, 2, 4, 
using for m only even integral numbers As satis 
factory an agreement os thu could not be obtained 
with a shgbt change m the constant 2 00 and the use 
of odd values for m 

So, on the whole, this seems to give support to the 
hypothesis that m the normal state of N| only even 
rotational states are present, or, at least, they have 
a higher statistical weight than the odd ones An 
investigBtion of the structure of the X — ya ultra 
violet bands of N, would show whether these deduo 
tions are correct 

Now, 1 think we can explain the, at first, rather 
puzzling fact, that the Raman hnes oorresponduig 
to vibrational transitions m N, and 0| (respectively 
2381 cm 1 and 1664 cm •) show no rotations 
structure, but, even with the higher dispersion of the 
quartz spectrograph, appear as smgle lines We have, 
of course, all tne allowed rotational transitions 
(♦»— >-m + 2, m — >-fn, m — >-m-2, for example, m 
0|), but we must oonsider that each of those involvmg 
a change m m mves a different Ime , instead, when m 
IS unohcmged, the position of the Ime is nearly inde 
pendent of m, because of the very email change in the 
(XHistant ht8r*J between the zero wd the fint vibra 
tional state So the hne given by all the transitions 
has a very high statistical weight, and is 
practically the only one observed 

I have obtained, also, the Raman spectrum of 
gaseous hydrogen. It gives two Imes excited by 
X2636, shifted by 683 cm. * and 4169 om ^ respect 
ively These have already been found m liquid 
hydrogen and explained by McLennan 

I wul make a last remark oonoenung the Raman 
speotnim of carbon dioxide In a recent letter to 
NATuas (Feb 9, 1929) I pomted out that tihe fre 
quenoy observed in the Rsunan effect, i><* 1284 om -x. 
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la praotioally oomoident with the diilerenoe between 
two fpequenoies obaerved m infra red absorption 
Now, I notice that Eucken {Zett f Phyt , 87, 714, 
1927), m his theory of the straight line model of the 
carbon dioxide molecule, assumes the existence of 
an ‘inactive’ frequency, »»=1274 cm \ and the 
vahdity of the above mentioned relation, at least to 
a first approximation Thus the data on the Raman 
efieot strong support to Eucken s model of the 
carbon dioxide molecule F Rasetti 

Calif orma Institute of Technology, 

Pasadena, California, 

Mar 16 


Floating Mercury on Water 
In a letter m Natubb of Mar 16, Mr N K Adam 
desonbee the floating of small globules of mercury on 
a water surface, even when the latter was considerably 
oonteumnated Ho concludes that for equihbnum to 
be possible, the mercury air tension must have been 
reduced by the order of one or two himdred dynes 
It IS not necessary to suppose such a decrease It 
appears that the part played by curvature of the 
surfsMies m determinmg conditions for the eqiuhbnum 
or the spreading of one hqmd on another has been 
negleotM Experunentally, we have the observations 
of Burdon (Proc Roy Soc , 88, 2, 164 1920), who 

found that water would spread over the surface of 
a large, clean mercury drop, but that its progress was 
stopped when the curved edge of the drop was reached 
where acceleration ‘ downhill ’ would be expected 
The famihar criterion for spreading is derived 
sometimes from the consideration of the three 
tensions ’ mvolved smd the possibihty of construct 
mg a Neumann triangle, but more often from the 
pomt of view of surface energy Spreading will 
occur if the advemoe of the hquid bnnw about a 
decrease m the total surface energy Let Xj, T,, Pi » 
be the tensions mvolved, and let the increase m area 
when the hquid 1 adveuices a small distance AtoB 
be 8 (Pig lo) The mcrease m energy is then 
PiS + PuS and the decrease is Then for 

spreading, P, S > P, 5 + Pi , S *" 


> P, + Pj , 


(1) 


But suppose now that the surface of the lower hquid 
2 IS curved, as in Fig 16 Here the decrease in energy 


..ZZZZZJZZZZ^l,^^ 


18 still P|iS, but the increase is now T^S +2j,iS 
— ^where <S , the increase in area of the liquid air 
surface of 1 is no( nectuamly equal to & Then the 
condition for spreadmg becomes 


> Pi. + Pi^ 


(2) 

If (9 18 greater than 8, it is quite possible that even 
if condition (1) is fulfilled, that is, spreading occurs 
on a jfiane surface, (2) is not , spreading is stopped 
by the curvature 

Using the figures given Jjy Mr N K Adam for the 
uncontaminated hquids, spreading would be stopped 
if the ratio 8' IS were greater than 14 1, sor that 
spreading may have been stopped by the curvature 
(0 6 min, diameter) without the considerable lowering 
of tlt6 tensiozi itAtra 

xVrt for the eurved surface as for the plane, the 
condition that the Neumann triangle cannot be drawn 

IS stdl ( 1 ), and from the point of view of the equihbnum 
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of tangential forces at the interfaces, it is difficult 
to see how curvature can enter into the problem 
It aeeins to me that this is another indication of 
the many that the conception of three tan^ntial 
forces at a pomt — and of Neumanns triangle— is 
wholly inatlequate to represent the forces involved 
m capillary ^enomena 
It may be noted that in 
Coghill s work on lenses 
of oil floating m water 
(Pech Paper 262, Bureau 
of Mines, Washmgton 
1923) the measured inter 
facial angles did not agree 
with those calculated 
from the Neumann tri 

ft must liavo been often remarked that m the oaM 
of a liquid in contact with a solid for example, the 
three tensions alone are to any student of elementa^ 
mechanics not m eqmhbrium though few text Dmks 
mention that other forces have been omitted^ or 
explain what these forces are If the tensio^ do 
not give an adequate representation here, why can 
we assume that they are sufficient in other problems ? 
Theoretically unsound, the Neumann tnangle has no 
expeninental usefulness — and the spre^ing oo 
efficient used by Hardy and Harkins is bnuted in 
Its apphcation to plane surfaces ^ ^ ^ Burton 

University of Toronto 
April 6 



In a letter appeanng in Nature for Mar 16, 
Hr N K Adam descnbi s floating mercury droplets 
rhese droplets are minute (0 6 mm in dimeter), and 
Hr Adam evidently regards them as fluid throughout 
lupportod by the surface tension of the water 
In a letter to Nature for July 2 1903, p 199, I 
lesertbed the production of mercury bubbles fioatmg 
m water 1 hese might be ^y si» up to 2 cm m 
iiameter and were suppor^ not by suriace teiwion 
but by flotation, a» mignt be seen from the faet that 
they floated even when the water film was oontmuous 
aver them Measurements of the weights of mercury 
forming those bubbles and estimations of the thick 
aessos of their skins were given ^ 

bohool of Botany, 
rr Diihlin. Mar 17 


Hibernation of LueHit aerlcatm. Mg 
biNCB the hibernation of the Muscidae affo^ such 
reneral mterest. it is felt that recent observations on 
tlus phenomenon as exhibited m the 

smeoto— the most important entomological 
pest of sheep m North Wales-are worthy of ^ 

^t should^ be explamed that my interest in the 
hibernation of Lwiha eencata arose as a result of a 
survey of Maggot FUes attacking sheep in North 
Wales m 1928, wmoh showed thatsencerfa was the only 

**^na!^w°m^dunng these observatioM were t^n 

by fwmers direct froB^nfested sheep 

at almost doily mtervals throughout 
were placed m the inseotary m cages oontai^g » 
of frwh meat on soil From May 6 until Sept 8 J^e 
uenod which elapsed between the receipt of the larva 
a^he laboratory and the date of emewnoe was fairly 
the aver.^ 21 days fhe 
the larva received on^fept 8 and 10, however, n^ 
StSt^yOct 10 Instead, i^yw^^ 
qiBOwnt m the soil at the bottom of the cages, while 
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others had entered empty pupa cases Further, it was i 
noted that not a sm^e larva of the ten subsequent 
batches — the final batch being received on Oot 27 — 
had pupated 

On Oot IS, 720 such larvee received from various 
sources, were available for hibernation observations 
and were used in the following experiments Six 
earthenware pots, 6 inches deep, were filled with soil 
and closeil above with muslin four represented arable 
conditions, while two had turf placed on top of the soil 
to create a grassland environment One of the grass 
land pots and two of the ‘ arable ’ pots were placed in 
the la^ratory, while the duplicates were sunk m the 
soil out of doors, the nms of the pots being at ground 
level 120 larvse were allowed to drop on to the sur 
face in each of the pots all had burrowed out of sight 
in about 16 minutes A week later larvse were found 
at the bottom of esuih pot 

Periodic exoimnation of the out of door pots showed 
that the larvse remained thus buned and m a quiescent 
state throughout the wmter , the raesui dsuly tempera 
tures (taken just above the pots) for the months con 
cemed being Oct , 60 86° F Nov , 61 09° P Dec , 
43 68° F . Jan , 41 77° F Feb , 4J 76° F Mar 
62 98° F April, 67 3° F 

On Feb 14, with a minimum temperature of 16° F , 
the soil was completely frozen, yet the quiescent larvse 
when disturbed proved to be viable No activity was 
observed m the pots until the period Mar 20-26 (mean 
daily temperature, 63 86° F ) when it wsw noticed that 
the larvse were making their way towards the surface 
They eventually came to rest at a level approximately 
4 in below the surface On April 2 the first pupa was 
found, and by Apnl 10 the majority of the larvse 
had pupated The first fly emerged out of doors on 
Apnl 27 

Observations on the indoor senes gave similar data 
except that the flies emerged at an eewlior date the 
first being found on Apnl 10 The mean temperature 
throughout the winter was more or less constant at 
61° F (since the lost week in March it has nsen about 
9°) Ihe humidity was maintained by dwly watenng 
of the pots 

The lubemation of Lvtcdta eertccUa has not so 
far as I am aware, formed the special study of a 
previous worker Mention is made m some works of 
the difficulty expenenoed in getting the larvae to 
pupate m the autumn, but there is no suggestion that 
the insect overwinters in the larval stage Records 
from 's Africa and New South Wales show that sslults 
have been trapped throughout the yeeu while in the 
United States research has indicated that nencata 
overwinters in the larval and pupal stages 

From the observations here mentioned it would 
appear that the normsd mode of hibernation of 
LMcdvi sencota in North Woles is m the larval stage 
Further while the return of the larves to the surface 
after ovorwmtermg and prior to pupation obviously 
facilitates emergence, it should be ^mted out that 
at this time they are more open to control methods 
than at any other stage after leaving their host 
W MArDwvN Davies, 
(Advisor in Agnoultured Zoology) 

Umversity College of North Wales, 

^angor 


Cosmic Radiation And Radioactive Disintegration 
Dn L R Maxwbli,, m Natube of Deo 20, 1928, 
gives an account of expenmente intended to show the 
influence of cosmic rays on the speed of radioactive 
dismtegration of polonium Aoooramg to Femn, the 
radiation may b« regarded as a possible cause of 
radioactive changes The detailed study of oosnuo 
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rays, earned out lately by numerous mvestigators, 
and the detennmation of their ^bable wave 
lenrths, oombmed with the ideas of Femn, involun 
tartly W us to think that the cosmic rays may be the 
real cause of radioactive processes The frequency of 
cosmic rays is of such magnitude that their quanta 
ought to be suffioient to dismtegrate the nucleus 

At our request, Mr E Kalfin, m June of 1926, per 
formed some experiments with radon analogous to 
those of Dr Maxwell The activity of two nearly 
equal quantities of radon was carefully measured, and 
thus the exact value for the ratio of the activities of 
two chosen samples was obtamed Immediately after, 
one sample was let down to the bottom of the Gulf 
of Finland to a depth of about 20 feet and the other 
sample was left m the laboratory After several days 
the first sample was taken out and the comparison of 
the activities of two samples was repeated in the 
laboratory These experiments have shown that, 
within the limits of possible errors, the speed of 
disintegration of the sample of radon which was l^t 
under the water did not appreciably change The 
error of the corresponding measurements in any case 
did not exceed 1 per cent Our experiments with 
radon and Dr Maxwell s expenraonts with jxilonium 
show that the cosmic rays do not affect in appreciable 
degree the speed of disintegration of either radon or 
polonium These facts lead us to the oonolusion that 
the diuntegration of the two elements investigated 
IS not at least entirely, due to the action of cosmic 
rays 

It would not be correct though on this ground, to 
deny any influence of the rays on radioactive pro 
cesses As a matter of fact, the total intensity of the 
cosmic radiation is so small that it is quite possible 
that It affects in some way a very minute number of 
radioactive atoms and its action cannot be detected 
especially in the cases of radioactive atoms of short 

' The cosinio rays, furthermore, may perhaps give a 
start to the disintegration process in the radioactive 
family and actually cause the disintegration of the 
first element in the family, for example, uramum 
Experiments with this element (observation of the 
growth of activity of uramum X,) might throw some 
light on the last question In this case the total 
intensity of oosmio rays might be sufficient to euioount 
for the radioactive proOess, os the number of atoms 
of uranium which dismtegrate in unit time is very 
small N Dobbonbavov 

P Lckibsky 
V Pavlov 

Leningrad 


The Structure of the CH. Molecule 

Ie a recent investigation of the ionisation processes 
m methane, Hogness and Kvalnes (Pfcys Rtv , 82, 
December 1928), using a mass spectrograph method 
find that at 14 6 volts only CH4+ ions are formed, but 
at 15 6 volts two processes occur , either stable CH,+ 
ions ore formed or unstable <3H4+ 10ns which dis 
Booiate spontaneously mto CH,+ ions and neutral 
hydrogen atoms, the probabilities of the processes 
occurring being approximately equal over a wide 
range of pressure 

Two models have been proposed for the CH^ 
molecule, one havmg a O central ion of neon hke 
character, the other having a C*+ oentral ion, but 
neither of these models will explain the results quoted 
above If the four ohemioal Wnds m metbane con 
sist of piurs of shared electrons, each pair being formed 
by an L electron of the carbon atom and a hydrogen 
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electron, then a eunple explanation can be given, for 
Binoe there are two 2j and two 2, electrons in the 
carbon atom, two of the bonds will differ from the 
other two, that la, two of the pairs of electrons will 
bo differently bound from the other two Two 
ionisation potentials would therefore lie expected 
having approximately e^ual probabilities of excitation 
This assumes that the lomsation potential of either 
of the two electrons forming a bond is the same 
That two of the bonds in methane differ from the 
other two is m agreement with Mrs Lonsiiale’s view 
that the carbon atom has two different kinds of 
valencies (PAif Mag , 6 , p 433 , 1928), and is also 
supported to some extent by the observation of 
Cabannes and Gauzit {Jour de Phya , 6 , p 182 , 
1926), that methme has a small depolarisation factor, 
an indication of small optical anisotropy Experi 
mental evidence also tends to show that modols of 
the methane molecule havmg either a C*- or a C*'' 
central ion are mcorrect (of T H Havolork, Phil 
Mag,Z,p 444, 1927,4, p 721, Jft27) 

(i W Bhindley 

Physical Laboratones, 

University of Leeds, 

April 2« 

The Constitution of Oxygen 
Dr F W Aston has remarked (Nature, 128, 
488 , Mar 30, 1929) that he finds no positive ray 
evidence for the existence of isotopes of oxvgen, and 
he states that if O'* exists, as concluded by <>iau<{ue 
and Johnston (Nature, 123, 318 Mar 2, 1929), it 
must be in a proportion loss than 1/1000 of O” 
Giauque and Jolinston based their result on data 
pubhshed by Dr Dieke and myself {Proc hi at Acad 
hset , 18, 870, 1927) Further evidence bearing on 
the question has now been found, confirming the 
existence of O^*, and also the hmiting proportion set 
by Aston From spootrowams mode with low solar 
altitude it has been possible to augment the A' band 
of oxygen from 26 lines, as formerly describetl, to 
73 hnes About one hsdf of these belong to the 
alternate system of doublets which are to be oxMoted 
from the unsymmetneal molecule O'M)'*, whflo the 
rest of the new lines are extensions of the previously 
reoogmsed system of doubtlets The observed posi 
tions of the lines of this band agree with those calou 
lated for the isottmio molecule, and the new data 
thus decisively confirm the existence of 0** 

Intensities of the isotopic band lines have been 
compared with those of homologous Imes in the A 
band by so choosing the lengths of air path as to 
make the two bands appear ahke when registered 
with the same spectrograph From the ratio of the 
air paths it was found that the A band is 1260 times 
as mtense as the A' band, and, approximately at 
least, this represents the relative abundance of the 
molecules O'M)'* and 0'*-0'* More complete dis 
oussion will be found in a forthoonung pa^r m the 
Proeetdtngt of the National Academy of Sciences 

Harold D Babcock 
Mount Wilson Observatory, 

Pasadena, California, 

Apnl 16 

SatsctlTe Absorption by Excited Mercury Vapour 
OOa attention has been directed to a papdt Ijy 
M. M Ponte on the selective absorption by excited 
nwMxmry vapour (Oomptes rendus, 187, 37 SB, Judy 2, 
1BS8) giving results of photometno measurements on 
^prominent lines m the arc spectrum of mercury 
M Ponte refers to a p«^r by us on the same subject 
(Prpo Roy Soo , A, 100, p 149 , 1921), but does not 
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notice a paper by Turner and Cbmpton (Phys Rev , 
26, 606 612 , 1926) He finds that the absorption 
diminishes as the current term number of the hue m a 
senes exhibiting absorption increases , a similar result 
has been nxorded by Tmner and Compton (loo cit ) 
In the latter part of his paoer, M Ponte records his 
observation of the reversal ot the green line and six of 
its satelhtes and of 4368, but not of the two yellow 
lines In this connexion we have to point out that in 
a pajier published by us in 1024 (Proc Roy Soe , A, 
106, 620 “iSl), not referred to M Ponte, we have 
desenbod, among others, expenments proving the 
reversal of the green line and all its satellites except 
one, namely, - 0 237, of the lino 4368 and four of its 
satelhtes, of the two yellow linos, and two of the 
satellites of 6769, namely, + 0 044 and - 0 060 The 
device of using the broiulened hnes from a high 
pressure source as a background for the formation of 
the reversal lines pioduteil by an absorbing column 
at low piessuro suggested by M Ponte has been 
iiientionod by us in tlie same paper M Ponte’s 
method of exciting the absorbing cohunu by mam 
tamed high frequency oscillations is of special interest 
E P Metoalfr 
B Venkatesaohar 

< 'entral College 
University of Mysore, 

Bangalore, India, April 3 


Raman Effect In Atomic Hydrogen 
In the paper on the disjiersion of hydrogen hke 
atoms published ii the Proc Nal Acad of Sci , 14, 
253 (1928), 1 have obtained a solution of the Sclirod 
mger wave equation, for a hydrogen atom in the 
field of radiation of frequency y, of the form 

where fg is the solution of the unperturbed equation, 
wlule «! and v, are small quantities which are fimotions 
of CO ommates only 

The Raman effect for atomic hydrogen comes out 
of tlus solution naturally If one calculates the 
matrix elements corresponiling to components of th® 
electnc dipole moment, one obtains terms containing 
factors exp 2ri(r -►,)<, exp 2x»(«- + ►j)*, and exp 
2irti'jl respectively, whore Ci is the frequency of 
absorption lines In oildition to the orihnary transi- 
tions, the transitions with a change of azimuthal 
quantum number by ± 2 are now permitted Details 
of the investigation will be publislied elsewhere 
Boris Podolsky, 
(National Research Fellow) 
Umversity of California, 

Berkeley, Cahtonna, 

Apni 15 

Ozone Absorption during Long Arctic Night. 

A LETTER from Prof R W Wood on Bus problem 
(Nature, April 27, p 644) calls for some comment 
Prof Wood's contention that my observations of 
ozone absorption m December last (cf Nature, Feb. 
9, p 207) are not decisive because the atmosphere 
above my station was sunlit at noon, overlooks the 
important fact that this sunlight had all been fUtered 
through the atmosphere, and at grating incidence, suck 
as to have its activating constituents effectively removed 
On account of the crude equipment the results are, 
however, provisional m nature, and this and allied 
problems will therefore be pursued next winter with 
an unproved telescope S Rossbland 

University Observatory, 

Oslo, Apnl 29 

U2 
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Iron Manufacture and Heat Generation ^ 

By Prof HaysY Lons 


rliHE date and even the place of the first use of 
J- iron by mankind have never been deter 
mined , it appears to be generally held that iron 
was first pr^uced in workable quantity on the 
southern Banks of the Caucasus, and the date 
assigned is usually somewhere about 3000 B o , 
though for my purpose both the place and the 
exact or even the approximate date are matters of 
secondary importance My mam object is to m- 
dioate that the history of iron manufacture shows 
it m the light of a consequence of the ever- 
mcreasmg power which mankmd gradually learnt 
to exercise over the production of heat, and I hope 
to be able to show t^t the history of iron and tne 
history of heat generation have gone hand m hand 
throughout the a^, and that the former has been 
absolutely dependent upon the latter It is certain 
that, before iron came mto use, the metallurgy of 
bronze was already highly developed Articles of 
bronze of the Later Bronze Age show that the art 
of bronze founding had already reached a high 
stage of perfection The art of making ooi^ 
castmgs was undoubtedly known, and it seems 
probable that even the c*re p&rdue process had been 
invented 

No doubt the simple reduction of metallic iron 
from its ores would have been well withm the 
capabihties of these primitive metallurgists, but 
from the simple reduction of the metal to its 
faahionm^ mto any useful form u quite a far step 
Oxide of iron is reducible to the metallic state at a 
very low temperature, not exceeding 600® C , but 
the iron so produced is more or less pulverulent and 
useless for all practical purposes To weld it mto 



a coherent mass capable of useful appboation re- 
quires not only a considerably higher temperature, 
Mt abo for articles of any size a oonsideraUe body 
of heat, and this would apply equally to the f on^ 
of meteono iron The onfyiiuormation that we have 
as to the earlymeans of pr^uamg the necessary hMt 
f rnmi tiMWMU«ittal aaSnM d«ltt«red tQ Um boo ood Stool 
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I IS derived from Egyptian mural pamtmgs All the 
I earher ones — ^for example, one from the frescoes of 
Bern Hassan (Fig 1), said to date from about 



2600 B c — show men blowing up a fire beneath a 
crucible by means of mouth blowpipes made of 
reed and tipped with clay, and it is evident that 
with such rudimentary appliances only very small 
pieces of iron could be produced 

The first known representation of anv mechanical 
means for producmg a blast is from tne walls of a 
tomb of the period of Thothmes III , supposed to 
be from about 1600 b o This primitive bellows 
(Fig 2) apparently oonsists of a flat pot covered 
with skm, m the centre of which is out a hole that 
can be closed at will by the heel of the operator, 
whioh thus forms a valve, the skm, when released 
by the heel, being pulled up by a cord m the 
worker’s hand It is mteresting to note that this 
identical type of bellows is still used m India by 
oertam tnbra for the purpose of iron manufacture, 
the only improvement m more than 3000 years 
being the use of a couple of hght bamboos which act 
as sprmgs to pull up the hide cover A photograph 
of a native lad working these bellows, (Fig 3), 
taken a few years wo by the late Mr wymour 
Wood, shows the method , moreover, these bellows 
have been figured in full detoil by Dr John Percy 
in his classical work on the “ Metallurgy of Iron 
and Steel ” 

The position at a tolerably reliable date can be 
w^ estimated from the British Museum excava- 
tions at Dimbis on the Euphrates (the Chw- 
ohei^iBh of Kbhoal times) , as recorded in Biblical 
writiUM, this place was attacked and captured by 
Nabumiadnoser, Kiag of the Babylomans, m 604 
BO The finds consisted of laoken swords and 
spear-heads^ all of bronse, and of numerous 
arrow-heads, both of bronse and of iron ; there 
was also found a bet^ntifully finished bronze mould 
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lot OMting the bronze arrow heads, and it is par 
tioularly noteworthy that these bronze arrow heads 
are far superior in execution and finish to the u«n 
ones — the iron ones being all tanged, whilst most 
of the bronze arrow heads are socketed 
It 18 therefore evident that at this date, even in 
the centre of the highest civilisation of the tune, 
skiU in working iron had not reached anything like 
so high a level as that of the bronze worker , the 
finds are, of course, not conclusive evidence that no 
larger weapons of iron were in use at the time, but I 
think that the conclusion may fairly be drawn that 
they must have been far scarcer than the bronze 
weapons, and that the difficulty of working even I 
moderately large pieces of iron had by no means 
been fully overcome, and that whilst small articles I 
of iron could be made readily 


it will be remembered that Homer certamly wrote 
before 800 b c 

It could, however, not have been very long after 
the beginning of our era before, with the employ 
ment of larger furnaces and, therefore, the pro 
duction of a greater body of heat, a true steel was 
produced, and this would, of course, be the case 
more readily when maiiganiferous ores happened 
to be employed instead of ordinary iron ores 
Ihus both Horace and Ovid refer in their poems to 
the high quabty of None iron The None kmg 
[ dom corresponded to the region now known cui 
Styria and Cannthia, and it is quite probable that 
this None iron was made from manganiferous 
spathic iron ores of the iStynan Hrzborg of Eisenerz 
Jars, who visitid the Erzbtrg m 1758, directs 


enough, there must still have 
been difficulty in producing the 
larger articles which required a 
considerable body of heat This 
emphasises the essential point 
which I want to bnng out, that 
the means of generating the 
requisite heat must hav e been 
the controlhng condition in the 
manufacture of iron Further 
more, as is well known, whilst 
iron reduced at a low tempera 
ture, even from impure ores, is 
sufficiently pure not to be 
bnttle, it must necessarily be 
very soft, and it may readily 
be supposed that a well made 
bronze sword was for quite a 
while superior to a soft iron 
one This difficulty must have 
mrsisted until a much later 
^te m northern Europe, smee 
the Norwegian sagos more 
than once record that a warrior 



had a sword so soft that he 


had to stop to straighten it underfoot in the course 
of the oonffict 

On the other bond, it is quite certain that m the 
oountnes bordering on the Mediterranean, where 
the knowledge of metallurgy was much older and 
civilisation was much further advanced, tempera 
tures hiA enough to cause some carbon to com 
bine wiffi the iron and thus make relatively low 
carbon steel or steely iron had been attained at a 
very much earheil date, as is evident from the oft 
quoted passage m Homer’s Odyssey , from this it is 
obvious that steel or steely iron capable of being 
hardened by quenohing was known m Homer’s 
tune, thou{^ ihe oarlxm content could not have 
bees exoessive, seeing that the metal so treated 
was not too bnttle to jwvent its being iised as an 
axe , yet Ihere must have been enough oorbon 
iweswt to ‘cause pwoeptible hardening by quench 
lag, seeing ^at Homer states that such quenoUuig 
|dy«s StrengHi to the iron On the other band, 
Ir^uently repeated epithet for iron 
** WTDU^t wiwi much toil ” shows that the menu- 
of inm was stiU m an elementary stage , 


1 attention to the fact that steel was readily pro- 
duced by smelting certain of these ores Similar 
ores appear also to have been worked m Spam, and 
they, too, must have produced steel or steely iron, 
I and we have evidence that some at any rate of this 
I material consisted of iron combmed with sufficient 
[ carbon to be capable of being appreciably hardened 
by quenching It must be remembered that the 
above statements as to the use of iron refer only to 
the region which at that early date was the centre 
of human civihsation , it is generally held that 
iron was not introduced into Britam until 600 B o , 
and that its manufacture did not commence m 
these islands until about a century later 

Before Caesar’s mvasion, iron was certamly being 
made m the south of England, though the Bngantes 
m the north ^pear stul to have been in a Stone 
Age Before dnsar’s time, iron currency bars were 
m use m southern Britam — a fact which would 
seem to imply that, although iron was being made, 
it was still scarce and comparatively VMuable 
The manufaiMbure of iron oontmued m Bntahi 
throughout the Roman oooupation The largest 
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mass of Roman iron found in Bntam, if not in 
the world, is the mass discovered at Corstopitum, 
near C!orbndge, m Northumberland, described by 
Sir Hugh Bell Its date is considered to be between 
A D 3M and 380, and its weight was about 3 cwt 
It IS quite c'ear that the method of iron produo 
tion throughout all this ^nod was always the 
same — namely, direct reduction by charcoal in 
furnaces probably not more than 3 ft or 4 ft high, 
and blown by bellows worked by man power, m 
which the temperature was only high enough to 
produce soft malleable iron, or, at the best, with 
suitable ores a steely iron or a steel Apparently 
this method of iron makmg must have contmued 
dunng the next thousand years or so , probably 
furnaces were steadily increasing in size, larger 
lumps of iron were bemg made, and probably 
steely iron or even steel was produced at will The 
art of letting down or tempenng steel must also 
have been discovered, and the technique of iron 
working, as distmct from the extraction of iron, 
made immense strides 

An mvention that must have contributed no 
little to the increase m the size and power of the 
medieval furnace was that of mechamcal blast 
production Agncola, whose well known work is 
dated 1566, figures and describes in much detail 
the construction of a bellows with valves of quite 
modem type, worked by a water wheel, and it is 
on record that such bellows were in use at Gbllnicz 
m 1435 A natural result of the mcrease in the 
height and power of the furnace and of the attend 
ant higher heats thus generated was the produc 
tion of white cast iron, and it is tolerably clear from 
Agncola’s writings that this was known in his day 
No doubt this unexpected result of the higher 
furnace temperature must have been a disagree 
able surprise to the early metallurgist, who found 
in his furnace a lump of this hard, bnttle, useless 
material instead of the mass of malleable iron or 
steel which he hoped to produce In the course of 
time, however, he would discover that this useless 
metal could have its pnstme malleabihty restored 
to it, or, as he expressed it, the iron could be 
‘ frrahened ’ by heating it in another (or possibly 
the same) furnace When this technical stage had 
been reached, the iron-worker no doubt soonleamt 
to appreciate the advantage of a contmuous process 
in vwoh the metal could be made to Bow out from 
his reduction furnace, over a discontmuous process 
in which the lump of metal had to be dragged out 
of the furnace either by tearmg down th^umace 
front or by hftmg the lump bodily out of it This 
step would lead to a still further mcrease m fur 
nace and bellows capacity, and this in turn would 
brmg about a further mcrease m furnace tempera- 
tures, with the agam unexpected result of pro 
duomg grey cast iron, as soon as the temperature 
became high enough to reduce sufficient sihcon 
It would soon be found that such iron ran very 
flmd and was admirably adapted for makmg 
oastangs 

Apparently one of the very earliest fohns of 
iron castmgs was the iron stove ^ate, which 
origmated m Genhany The oldest known oast- 
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iron stove plate is dated 1407 and was from the 
Eifel, which appears to have been one of the 
earhest centres at which castmgs of this kmd were 
made No doubt it took the early founders some 
tune before they learnt to adapt their bronze- 
foundmg techmquo to this new material, very 
much m the same way as m our own time iron- 
founders have had to learn to modify their methods 
for the successful production of steel castings , but 
the superior quahties of articles made of cast iron 
would be a sufficient incentive to urge these early 
workers to find out how to overcome their diffi- 
culties Once this was done, a demand for such 
pig iron would anse and the blast furnace makmg 
charcoal iron was evolved The next step was the 
substitution of coke for charcoal, thus attaining 
the production of still higher temperatures , it is, 
by the way, mterestmg to note that the first coke 
furnaces still used bellows worked by a water- 
wheel, just as in Agricola’s time, and that these 
contmued m use up to the middle of the eighteenth 
century About that date they were, however, 
replaced by iron blowing cylmders, capable of 
generating a more powerful blast, and therefore, 
of producing higher temperatures, whilst Neilson’s 
mvention of the hot blast in the year 1828 enabled 
still higher temperatures to be attained in the blast- 
furnace 

The next stage was the production of mild steel 
m the Bessemer converter and the Siemens open 
hearth furnace, to be followed by the important 
modification of Thomas and Gilchnst, which we 
know as the basic process Necessarily, these pro- 
cesses involved the use of still higher tempera- 
tures than had hitherto been attamed and finally 
we reach the production of alloy steels m the electric 
furnace with its capacity for generating still higher 
temperatures 

I do not wish to imply that each one of these 
successive stages imm^ately and definitely put 
an end to all use of the earher processes Quite the 
contrary is the case, for there are many examples 
of the old and new methods working side by 
side Even to day in India and m many other 
similar countries the direct process is still m use 
Again, although Abraham Darby successfully 
made pig iron with mineral fuel so far back as the 
year 1736, charcoal blast furnaces are still in oper- 
ation in Sweden and various other parts of the 
world, and there was even one still at work m 
Great Bntam at Backbarrow, near Ulverston, until 
Dec 17, 1926 In spite, however, of this over- 
lapping of processes and of the survival of the older 
methods alongside of newer ones, the Ime of pro- 
gress 18 qmte unmistakably defined 

It will, I hope, be admitted that this rapid re- 
view of the history of mon mtmnfaoture is correct, 
at any rate, m its mam features, and that my 
contention that the power to produce high heate 
has throughout been the controlling factor, is well 
founded , I want to make it clear that I consider 
that the vanous stages of iron manu^mture and of 
the generation of ever higher temperatures are not 
two mdependent concurrent parallel lines along 
which the development of human civilisation has 
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travelled, but that they are distinctly related as 
cause and effect This being true of the past, 
what can we say as to the future ? Just as there is 
a lower heat limit below which iron capable of 
bemg usefully applied m the arts could not be pro 
duc^, so there must bo an upper limit, and I 
suggest that this limit is reached when our fur 
naces are capable of generating a temperature 
sufficient to volatilise the iron , it seems fairly 
obvious that heats higher than this cannot well be 
usefully employed Such heats are, however, now 
readily attamed in the electric furnace and it 
would therefore seem that from this point of view 
the limiting condition has already been reached by 
the metallurgist On the other hand, there seems 
but httle inaucement to increase the quantity of 
output, seemg that our potentialities of produc 
tion appear to be now actually ahead of the world’s 
requirements, and that there is every indication 
that even our present appliances will enable us to 
keep pace with any future demands 

I emphatically do not mean to implv that wc 
have reached finality in the metallurgy of iron, but 
I do hold that future progress will have to be along 


different lines Fortunately, we are already able to 
see what direction this progress must take Recent 
advances have all been m the direction of improve 
ment in quality and m the attainment of properties 
m which ordinary iron by itself is deficient In 
other words, the future of the metallurgy of our 
metal will be directed, not by the crude methods 
of trial and error of the past but by the apphoation 
of principles developed by the methotls of scientific 
research For somethmg like four centuries Great 
Britain has led the way m the great improvements 
in the iron industry along the old hnes which I have 
been describing , we are however, also the in 
ventors of the science of metallography and of alloy 
steel , we may therefore, fairly claim that even in 
modem scientihe methods we are equally leading 
the world in the metallurgy of iron, and there is 
every reason to presume that the great work which 
luembi rs of the Iron andSteel Institute have done in 
the past in developing that iron industry which is 
the basis of our modern civilisation will still continue 
m the future although, os I have suggested, that 
work w ill be carried on by means of modem methods 
and be based upon entirely different prmciplos 


Progress of the Great Barrier Reef Expedition 

By Ur C M Yonok, Balfour Student, University of Cambridge 


I N the three months which have elapsed since the 
last report, the work of the Great Barrier 
Reef Expemtion, m all its branches, has made 
excellent progress Naturally, the weather con 
ditions have not been so favourable as they were 
m the winter , heavy rains and humid heat, with 
wet bulb reochngs so high as 80° F , have been 
expenenced, but work has been interfered with far 
less than was anticipated The most serious draw 
back has been the state of the tides, the day low 
tides being very poor, which necessitated much 
collecting by night On the other hand, sea work 
has proceeded without a hitch in spite of the 
previous gloomy accounts of the stormmess of the 
summer months 

A great loss has been experienced m the de 
ure from Low Island on Dec 12 of Mr and 
F S Russell and Mr G Tandy, who were 
compelled, owing to the terimnation of their leave 
of absence, to return to England Dr T A 
Stephenson has succeeded Mr Russell as second 
m command, while Mr A P Orr has taken over 
charge of the boat party, Mr J S Colman carrying 
on Mr Russell’s work on zooplankton There is, 
unfortunately, no professional botanist to succeed 
Mr Tandy, though Miss Glynne is expecteil for 
two months later in the year , meanwhile Mrs 
Stephenson is doing what she can to continue the 
ooUwtion of aigee Mr.,M Spender, of the geo 
graphical section, u now with us permanently, 
whue Miss E A Fraser, of University College, 
London, and Dr S M Manton, of Cambnd^, 
]om us shortly Both will work m oo operation 
with the reef party under Dr Stephenson 
The regular plankton and hyifrographio obsOr 
^ions at the station 3 miles east of Low Island 
No. 3107, Von 123] 


have been continued with scarcely an mtemiption , 
a further station has been worked in Tniiity 
Opening, all from the Lmna , while on two 
occasions the powerful motor launch Mertnda has 
been hirtd from Cairns for work beyond the 
Barrier For the hauling in of nets and hydro 
graphic gear from deep water a friction winch with 
a small motor has been purchased, and this renders 
work both easy and relatively speedy 

At the inside station Mr Orr r^rta that tem 
perature has risen steadily to 29° C at the surface 
and 28 8° r in deeper water, while salimty has 
fallen and continues to fall as a result of the heavy 
rams On several occasions there has been a 
definite gradient in temperature and salimty, 
accoinparaed by a fall m oxygen saturation in the 
deepest layers, though without any production of 
phosphate, but this has never lasted more than a 
week at a time or ever been considerable enoiigh to 
withstand a wind of more than 20 miles per hour 
Thehydrogen ion concentration hasremamed steady 
throughout Observations made at a depth of 600 
metres beyond the Bainer showed that tempera 
ture was constant down to 50 metres, beyond 
which it fell rapidly to 10 9° C at 600 metres 
Below 50 metros, pH value and oxygen saturation 
sank and phosphate content rose On Lmden 
Bank, a coral formation beyond the Bamor and 
covered with 34 metres of water, the conditions 
were very similar to those inside the Earner The 
turbidity of the water is far less beyond than 
within the Bamor 

Miss S M Marshall and Mr Colman are con 
tmuing routme work on the phjrtoplankton and 
zooplankton respectively As the lack of nuinent 
salts m the water uidicates, there has been no 
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aimifioant change in the numbers of the phyto 
pwnkton within the Bamer, while the numbers 
have been found even smaller in the open sea 
stations, there being Uttle difference in type save 
for a few oceanic flagellates rarely found inside 
The only notable change observe m the zoo 
plankton occurred durmg the three weeks at the 
end of November and the beginmn^ of December, 
when spatangid plutei appeal qmte suddenly m 
vast numbers, the coarse silk townet oatohmg ]ust 
under 300,000 in a half hour haul It may be 
noted that dredging has revealed the presence of 
great numbers of a species of Lovema m the mud 
around Low Island, one haul of the Agassiz trawl 
brmging m a catch estimated at about 20,000 
Salps and Larvaoea contmue to fluctuate in an 
apparently irregular manner, and also copepods, 
which usually comprise numerically more than 
half the catch On one occasion when planulse 
were being extruded from PoctUopora on Low 


Island, some 3000 similar planul® were caught m 
the coarse silk net Agam, on another occasion 
the numbers of Cavoltma rose from an average of 
less than 50 to 1200 

Work over the reef flat by members of the boat 
party has been contmued Mr Orr made a de 
tailed study of a coral pool at spring tides, and 
found that, though there were very considerable 
changes m the hydrogen ion concentration, excess 
base, and ten^rature, there was no precipitation 
of calcium Ilere was a very low mght tide and 
the oxygen saturation fell to 18 per cent, rising 
durmg the day to 230 per cent In the mangrove 
swamp the oxygen content and pH value fell both 
by day and nigut during the low tides, instead of 
only during the day as in the coral rc^on Miss 
Me^hall finds that the numbers of the phyto- 
lankton in the anchorage remarn low, such slight 
uotuations as there are being without apparent 
cause The zooplankton oolleoted by Mr Golman 
weekly has become progressively poorer m num 
bers and variety, though spatan^d plutei and 
CavUtnta appeal^ at we same time as at the 
thiee-mile station 
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Other Tvork by members of the boat party has 
moluded the exposure, by Mr Orr, of jars for the 
collection of s^ment, in selected areas on the 
reef flat and in the lagoon These eure collected 
weekly, and show clearly that the quantity of 
sediment is dependent on wmd force and on the 
position of the jar, the sediment being mainly 
orgame detritus mixed with some sand after 
stormy periods The results from the vanous 
jars have so far been quite consistent and lend no 
support to the theory that abundant sediment is 
mimical to coral growth Miss Marshall has done 
mterestmg work on the oxygen exchange of the 
plsnulse of Pontes, and found that, though their 
algae produce a considerable amount of oxygen 
even at ^his stage, this does not balance the loss of 
oxygen due to respiration, also that more is pro 
duo^ m sunny than m dull weather 

Dr T A Stephenson has completed a new type 
of experiment for observmg the wowth rate of 
corals By the aid of the divmg 
helmet, a number of colomes have 
been marked m particular ways 
tn situ, working m about 12 20 
feet of water ft may be suitably 
mentioned here that this helmet 
has proved of great value, parti- 
cularly m connexion with Dr 
Stephenson’s work, but also m the 
coIlMtion of Mr Orr’s sediment 
jars and of corals for expen- 
mental purposes Dr Stephen 
son has continued bis routine 
observations on the gonads of 
Fana and Symphylha, and has 
made further progress with the 
ecological survey Both PoctUo- 
pora and Pont^ have given off 
abundant cro^ of planulee , num- 
bers of these have been collected 
and reared, detailed observations 
being made as to the formation of young colonies 
from settled planulse He has been engaged on 
manifold constructional activities on the reef flat, 
particularly m connexion with the rearmg and 
collection of planulse and the observation of the 
spawning of reef animals He has also made a new 
aouanum consisting of concrete tanks through 
which water runs oontmuouslv, this being parti- 
cularly useful m connexion with Mrs Stephenson’s 
work on the reproduction of reef animals , which 
has been contmued on the lines previously re- 
ported and also extended by the exammation of 
vanous kmds of spawn collected on the reef 
The work on animals of economic importance 
now occupies practically the entire time of M^ 
F W Moorhouse Although his farm of Trochus 
was unfortunately destro^ by stingrays, the 
pevious SIX months had ^own that the average 
increase m diameter of specimens ranguig from 
2 cm to 6 cm was no less than 2 mm per month, 
giving a yearly mcrease of about 2 5 cm Growth 
IB contmuouB, and no disturbance rmgs are found 
on normal shells He has been able to confirm 
these figures by the measurement at each full 
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moon of some 000 animals taken at random, the 
measnrementa bemg waded mto groups of 0 2 cm 
and the results recorded graphically He has now 
360 sponge fragments planted out Some are 
suspended from lines, others are confined in 
‘ houses ’ to test the effect of the elimination of 
direct sunlight Regeneration of the fragments 
IB remarkamy rapid, the supporting cord being 
overgrown completely or partially in two days and 
the whole cut surface being overgrown m ten days 
The growth rate of the local oysters is bemg 
studi^, while weekly gonad examinations of 
Trochua mlottcria, Holothuna aira, and two species 
of edible oyster have been made regularly, artificial 
fertilisations being successful m all save the first 
He oontmues to take the temperature of the water 
m the anchorage twice daily, and this has risen as 
high as 33° C , very near the lethal temperature of 
corals Durmg the recent low spring tides the 
temperature over the flat has nsen above 35“ C 
and a great manv corals have 
been killed 

Assisted throughout by Mrs 
Yonge and Mr A G Nicholls, 

1 have been able to make very 
material progress with my work 
Little further work has been 
done on the feedmg mechanisms 
of corals, but it has been found 
that Faina and Gaiaxea can 
digest planktomo organisms of 

2 3 mm m length completely 
within twelve hours The sym- 
biotic algse of corals possess a 
well developed cellulose wall, 
have extensive reserve of fat, 
but no pure starch A number 
of suitable corals have been fed 
with a vanety of substances and 
polyps fixed after appropriate 
intervals with suitable fixatives, 
for the later determination of tho site and mode 
of absorption 

The monthly experiments on the change of 
oxygen content m the water surroundmg corals 
kept for similar periods m hght and darkness have 
been oontmued, and confirmatory expenments on 
the length of time which corals can survive sealmg 
m jars m the sea have been earned out A large 
hght tight box with a detachable hd, oontainmg a 
small trap door, has been cemented down on the 
reef flat, the object bemg to obtain data on the 
effect of continu^ darkness on the oxygen content 
and hydrogen ion concentration of the water 
surroundmg the corals and dams (which also 
contam algse) jplaoed m the box 

Work on the digestive enzymes of corals has 
been almost completed;* extracts of the mesen 
teHal filaments of Lobophyllta, and fluid from the 
ooelentera <rf large Fungut bemg studied In the 
formw there is a powerful protease, of which the 
optimum hydrogen ion concentration has been 
found, an extremely weak lipase, and enzymes 
ogpable <rf digesting— very slowly— starch and 
Wbogen but no other, carboh vdrate , the tem- 
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perature of destruction and the optimum hydro- 
gen ion concentration of the former have been 
determined Apparently the extract has no action 
on the symbiotic algse Enzymes in the ccelentera of 
Fungta are confined to protease, apparently the 
only extracellular enzyme 
Most interesting results have been obtained 
from tho exjienmcnt on the effect of starvation 
and feeding on simdar corals kept in hght and 
darkness The starved corals receive twice filtered 
sea water twice daily, while the others receive 
unfiltcred water to which is added every other 
night the results of a townetting Fungxa, Faina, 
Pmmmocora, and Oalaxea have all given good 
results, and demonstrated that fed corals contmue 
m perfect condition m both hght and dark, paling 
somewhat in the latter owmg to the death of the 
algae, but starved corals quickly begm to shnnk m 
the tissues, undamaged alg® bemg extruded m 
great numbers and tho tissues consequently tunung 


pale This hajipens m both light and dark Newly 
settled planulee of Poctllopora were placed in hght 
and darkness, in both cases fe<l and after six 
weeks those in tho hght hail abundant algse, 
especially m the tentacles, while those in tho dark, 
apparently just as healthy, were pure white with 
transparent tentacles The only conclusion to be 
drawn from these results, taken in conjunction 
with the experiments on the feedmg and digestive 
enzymes of corals, is that tho algee are not and 
cannot be useii as food by the corals 

Mr A G Nicholls hM not yet been able to 
roconi a second spawnmg of the pearl oyster, 
though several small spat from the November 
spawnmg have been found Measurements for 
growth rate have shown an mcreaso of about 
0 5 cm m diameter in 30 per cent of cases His 
work on calcium has shown that the calcium 
content of the sea water from the inside station 
has been remarkably steady, and that there is a 
noticeable dimmution of calcium m water m 
which corals have been kept for periods of seven 
and fourteen days Mr G W Otter contmues 
his work, previously outlmed, on bonng organisms 
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Mr Spender, who had the assiatanoe of Mr E C below that of the * beaeh rook ’ was reached, 

Marchant until Jan 9, haa been busily engaeed on nothing but sand was encountered 
hia large scale map of the island, a slow and labon The tide gauge has been put up after great 
ous task Owing to the humidity causing dis labour, entaihng the erection, with the assistance of 
tortion of the drawmg paper, he has to plot all a member of the hghthouse staff, of three 30 foot 
points by co ordination He haa taken several mangrove poles in the form of a tnpod This is 
traverses with the tacheometer between tnangula giving exceflent and most mterestmg results, and it is 

tion pomts, the fringe of the island being almost now possible to refer any pomt on the island to mean 
completely mapped, and hopes to fill m the central sea level, while sounding operations are also possible 
detail by plane tabling later He is running level At the tune of writing, the work of the Ex 
traverses of a precise order across the flat pedition is bemg greatly extended by the hirmg 

A prehmmary bore with a hand plant has been of a powerful Townsville launch, the Magneta, for 
made m the centre of the sand cay, 13 feet of plankton, hydrographic, and dred^g cruises as 
casmg btuig sent down, and although a level far north as Cook’s passage north of Cooktown 

Obituary 

Col E Lester Jones I Hr Charles Bbavis 


T he untimely death of Col E Lester Jones, on 
Apnl 9, meant a loss to the scientific world 
of a friend and ally whom it will not be easy to re 
place Col Jones had been for fourteen years the 
directing head of the United States Coast and 
Geodetic Survey, and in that capacity had used 
his talent and energy to promote scientific work 
and investigation Much of the mcreasod activity 
and interest in hydrography, geodesy, seismology, 
and terrostnal magnetism may be traced directly 
to his influence 

Just as it 18 not possible to gauge the ultimate 
value of any single scientific discovery, just so is it 
out of the question to attempt an immediate 
appraisal of the importance of any one man’s life 
work in the interests of science A hmt of the 
monument Col Jones budded for himself may be 
found in the splendid organisation the destimes of 
which he guided for fourteen years The Umted 
States Coast and Geodetic Survey, pioneer Govern 
ment scientific bureau, is to day fanotionmg 
eflSciently , it is well organised, well eqmpped, and 
making rapid forward strides For this, the credit 
must inevitably gravitate toward the man who 
led, ever encouraged, and efficiently aided its 
scientific staff 

Col Jones was bom at East Orange, New Jersey, 
on April 14, 1876 In addition to extended study 
abroad, he held an A B degree and an honorary 
A M degree conferred by Princeton University, and 
was commissioned a hydrographic and geodetic 
engmeer In 1913 he was appomted deputy com 
missioner of the Bureau of Fishenos holding that 
position until being appomted the directmg head 
of the Umted States Coast and Geodetic Survey by 
President Wilson in 1915 
In addition to his administrative work with this 
latter bureau, he was the Amencan member of the 
International Boundary Commission appomted to 
fix the boundary between the Umted States, 
Alaska, and Canada He had also been a member 
of several important Government and scientific 
missions One of the last of these was his 
appoi^l^nt as a deflate to the twelfth Inter- 
natioiM|Skographical (ingress held at Cambridge 
last yStt 
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The sudden death of Dr Charles Beavis on 
Apnl 17 at his residence, Naishcombe House, Wick, 
Bristol came as a great surprise to those who had 
recently seen him, apparently m the best of health 
and full of Ufe and vigour He was born at Hamp 
stead on May 3 1869 and educated at Atherstone 
Grammar School At the age of seventeen he went 
to Coblenz then to Bonn, where he read chemistry, 
physics, and mineralogy under Kekul6, Anschutz, 
Khnger Bendes, Clausius, and Hertz He after 
wards proceeded to WUrzburg, working under Emil 
Fischer, and m 1892 took the degree of Ph D 
(Magnam Laudem) He returned to London and 
worked for seven years with Dr Quirin Wirtz, 
during which tune he took his F I C m 1897 In 
1899 he went to Wick to start a fine colour depart 
ment m the Golden Valley Ochre and Oxide Co , 
becoming manager m 1902, taking over the busmess 
m 1904 Although records of published original 
work are not available since his graduation. Dr 
Beavis had publicly identified himself with chem 
istry and the intricate problems of modem colour 
manufacture, and for many years took keen interest 
in the Colour Makers’ Association of the Umted 
Kmgdom, of which he was the first and only 
chairman 


Wk regret to announce the following deaths 
Prof John W Harshberger, professor of botany in 
the University of Pennsylvania and president m 1920 
of the American Ecological booiety, aged sixty years 
Dr F C Madden, CM G , Dean of the Faculty of 
Medicine, Egyptian Umversity, Cairo, an authority 
on bilharziOBis and schistosomiMis, on Apnl 27, aged 
fifty SIX years 

Dr August von Schmidt, formerly director of the 
meteorological geophysical section of the W lirttem 
berg State Statistical Bureau at Stuttgart, on Mar 
21, aged eighty nme years 

Sir George Syme, K B E , president of the College 
of Surgeons of Australasia and chairman of the Boyal 
Commission on Health, Commonwealth of Australia, 
aged sixty mne years 

Dr Ludwig Wittmack, honorary professor of botany 
m the Umversity of Berlm and author of the section 
on the Bromehacese m Engler and Prontl’s “ Pflonzen 
fanulien ”, on Feb 2, aged eighty nine years 
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News and Views. 


The nineteenth May Lecture of the Institute of 
Metals was delivered on May 7 by Sir Oliver Lodge 
who chose as his title Some Ideas about Metals 
A large part of the let ture was devoted to the subject 
of metalho conduction a theme selected by two of 
his predecessors by 8ir J J Thomson in 1916 and 
by Prof H A Lorentz in 1926 but by no means 
exhausted even now Adopting the electron gas 
hypothesis as to the nature of metallic conduction 
Sir Oliver Lodge discussed in a fascinating maiuitr the 
phenomena of thermo electricity and the Hall effect 
suggesting the lines along which a solution of out 
standing difficulties may be pursued ( reat signifle 
anoe is attached to the results obtained by Kapitza 
in intense magnetic fields and it is conjecturetl that 
a flow along magnetic lines of foice mdicatwl by ether 
theory but too slow to be observed by existing means 
might be detectetl if sue h intense fields coul 1 be ox 
tended over a considerable region insteail of being 
concentrated in a very small space The eailier part j 
of the lecture however was of wider scope and dealt 
m a reminiscent vein with some of the anomalies c f i 
discovery m physics such as the failure to recognise 
a new phenomenon thiough excessive defeience t 
existing views and the happy results sometimes derived 
from the exercise of boldness in expei imont or specula 
tion A wide range is covered by the lecture and the 
student of the history of physics will find an ilhiminat 
mg survey of some aspects of the growth < f the Bohi 
atom among many thumb nail sketches of the physical 
discoveries of the present generation from the hand 
of a master of exposition who has himself been m close 
contact with such discoveries ovei the mt st interesting 
period in the whole history of the science 

Science Seevice of Washington D C announces 
that fourteen Americans and five foreigners were 
honoured at the concluding session of the annual 
spring meeting of the National Academy of Sciences 
either by election to membership or to the foreign 
assooiateship Prof Arnold Sommerfeld of Munich 
known for his work on the quantum theory of spoctra 
who attended the scientific sessions of the meeting as 
a guest, was one of the newly elected foreign asso 
ciates The others included Richard v Hertwig 
professor of zoology and comparative anatomy in the 
Umversity of Munich C de la Vall6e Poussin pro 
feasor of analytical mechanics at the University of 
Louvain , Willem de Sitter of the Observatory of 
Leyden, Holland , and Prof F O Bower formerly 
Regius professor of botany at the Umversity of 
Glasgow 

The new members of the National Academy are 
Hr Roger Adams, profesJbr of orgamo chemistry at 
the Umversity of lUinois IrvmgW Bailey asspciate 
professor of botany, Bussey Institution, Boston , Dr 
A. F Blakealee, botamst at the Carnegie Institution s 
station for experimental evolution at Cold Spring 
Harbor, N Y , Dr James B Conant, associate pro 
iesaor of ohemistry, Harvard Umversity , Dr Bergen 
Davis, professor of physios at Columbia Umversity , 
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Dr C J Davisson physicist at the Bell Telephone 
Laboratoii s Now Yoik whose lecent work on the 
wave nature of electrons has j rovetl a most important 
advance in physics Dr J lel H Hildebrand pro 
fessir of chemistry at the University of California 
Berkeley William Hovgaarl professor of naval 
design at the Massachusetts Institute of Technology 
Dr Albert W Hull losoarch physicist at the (.eneral 
i lectnc C itnpany s Ri search Laboratory at Schenec 
tally NY 1 rank Leverott geologist of the U S 
( eological Siiivey and lecturer m glacial geology at 
the University of Michigan Ann Arbor Dr Paul W 
Merrill asti inomer at the Mt Wilson Obsc rvatory 
Pasa lena California Di David H Tennent zoo 
legist at Biyn Mawi f illege Pennsylvania Dr 
George H Whipple dean of the School of Meiiicine 
and Dentistry and professor of pathology at the 
University t f Rochester N Y and Dr Clark M issler 
curator <f ethuolcgy at the American Museum of 
Natural History New York and profess ii of aatluo 
pology m the Institute of Psychology at Yale 

On heb 13 last Mr hrelenek ( hapman palsBon 
toll gist t> tie National Museum Melbourne retirexl 
fiom the State service and the National Museum 
( omnuttee has passed a resolutii n lecording apprecia 
tion f the seri ices rendered by him since hia appoint 
mint on Mar 12 1902 During his twenty seven 
years of tenure Mr Chapman has arranged an 1 
■lliisiiated with his own jien and biush the two 
exti nsivo galleries of fossils in the Museum identified 
22 000 fossil siiecm ens for visitors and registereil 
about 14 000 exhibiteil sjiecimenH He has detei 
niincxl and labelled 7200 specimens in the leference 
collection of Australian fossils and apart from 
routine work has described many hundreds of types 
He 18 a member of the Australian Reseaich Council 
and lecturer in palieontology at the Uni\ersity of 
Melbourne In March last he was elected president 
of the Royal Society of Victoria At present Mr 
riiapman is attached to the C ommon wealth service 
as Federal paltcontologist directing the examination 
of bore cores a work with which he is especially 
acquainted for forty years ago he was helping the late 
Prof J W Judd of the Royal College of Science to 
examine the borings from Meux a M ell and from 
Richmond near London whilst only last year he 
published a work on the Sorrento Bore Mr Chap 
man s work is familiar tlirough his writings on Fora 
minifera and on Australasian fossils and the recently 
published guide book to the Fossil Gallenes at the 
Museum 

The Central Electncity Board m accordance with 
the provisions laid down m the Electncity Supply Act 
of 1026, has published a report of its work up to 
January 1929 It will be remembered that the 
function of the Board is to oo operate with the supply 
industry in Great Bntain in reducing production costs 
to a minimum and concurrently to mcrease the 
availabihty of the supply The method of donig this 
which has been adopted is to mteroonneot tb6 more 
efiioient stations by a network of high pressure trans 
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mission Imes, called the gnd, and operate ‘ selected ’ 
stations in the most economic way The report mdi 
cates that good progress has been made in these 
directions Many difficulties have been tactfully 
overcome In central Scotland the Grampian Elec- 
tricity Supply Company feared that the scheme 
would be prejudicial to its interests since it had 
counted on getting much of its revenue by supplymg 
several industrial districts which will bo connected 
with the gnd The Board, recognising the import 
anoe of developmg the water power of the country, 
lias promised to take a load not exoeedmg a maximum 
demand of 12,000 kilowatts from the company 

Thk report goes on to state that in south east 
England the demand has increased so rapidly that 
three additional stations had to be selected by the 
Central Eleotnoity Board The difficulties that were 
expected to arise owing to the standardisation of the 
frequency of the supply in central England and North 
Wales have been carefully considered, and in several 
oases the Board has given permission for schemes at 
a lower frequency to be completed, as the savings 
under the scheme would not have justified the higher 
expenditure The total value of the work contracted 
for imder the Government scheme up to the end of 
last year exceeds eight million poimds In Scotland 
the erection of towers m the Clyde Valley will be 
completed this month In south east England towers 
are bemg built between Bedford and Little BarfoiHl, 
and forty six out of seventy three are now erected 
One very satisfactory feature is that many land 
owners have facilitated the work and oo operated 
with the Boaixl in preserving the amenities of the 
countryside by choosing the most suitable sites for 
the towers 

At a recent meeting of the Council of the Institution 
of Professional Civil Servants the annoimcement of 
the appomtment of a Royal Comimssion on the Civil 
Service, with the wide terms of reference mdicated by 
Mr Churchill in the House of Commons, was con 
sidered While welcoming such a Royal Commisuon, 
the Council is of opinion, however, that such an in 
quiry can only discharge the task imposed upon it 
satiedactorily provided that professional and scientific 
men of standmg and administrative experience are 
appointed to serve on the Commission In its view, 
the problem of the structure of Civil Servioe oi^anisa 
tion must be approached afresh m relation to the 
functions which should be accorded to the ‘ technical 
expert ’ in the admimgtrative machinery of the modem 
State An approach from the traditional Civil Servioe 
point qf view is oon8id|||M|Mbunlikely to lead to those 
fund^ental changes are rendered necessary 

by modern conditions 

Ii7 a repnnt of oertam articles published in the 
JouMti of the American Society for Psyohtoal 
R o sekt o h during 1928, and now issued under the 
title Of '* The Thumbprmt and Cross Correspondence 
ExpesinMots made with the Medium Margery dunng 
1927 uid 1928," Dr Mark W Riohhrdson mid his 
aseociatea have ooUeoted some of thA more striking 
episod|g^ the later history of the d^elopment of | 
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the alleged supernormal phenomena occurring with 
the Boston medium, Margery (Mrs L R G Crandon) 
The paper is divided into two sections, one dealing 
with the thumb impressions upon dental wax which 
have so far been traced to no hvmg person , and the 
other to the series of cross correspondences between 
Margery and other mediums, which have the merit 
of simplicity, and piossess a degree of accuracy which 
would bo regarded with suspicion if it represented 
any kmd of scientific result There is httle doubt 
that, merely considered as a question of mechamcal 
production, the thumb prints are of some interest 
Unhke the pnnts which engage the attention of the 
police, the Margery impressions are made m wax, and 
are therefore capable of more detailed exammation 
and analysis than are those of two dimensions 
Moreover, the fact that these wax impressions are 
said to be negative and positive together with ‘ mirror ’ 
images of both these senes serves to illustrate the 
complexity of the problem 

Thesb wax originals are open to inspection m 
Boston, and it is clear that an examination of them 
would be more satisfactory than of tho photographs 
here included, excellent though the latter undoubtedly 
are Hence any detailed cntioism would be out of 
place, although it ought to be said that in the account 
there are oertam suspicious moidents which agam are 
not absent in the records of the cross correspondenoes 
Hero we have broadly what is claimed to be the 
transmission of an idea independently chosen and 
presented which is reproduced at approximately the 
same tune by two or more mediums at widely separ- 
ated distances Such a claim lends itself to scientific 
scrutiny, and it would appear that, under much 
stnoter conditions them those dracnbed m this paper, 
it might be possible to test these phenomena in a 
manner free from those objections which usually 
prevent any ealequate examination of supposed 
‘ psychic ’ mamfestations 

Thb Right Hon W Ormsby Gore, Under Secretary 
of State for the Colonies, recently gave an address 
before the Royal Scottish Geographical Society on 
the “ Development of our Tropical Dependencies ”, 
and the lecture has now been pubhshed in the Society’s 
magaeine He points out that m the true equatorial 
temtonee the combination of hi^^ rainfall, per 
petually humid atmosphere, and oomparatkvely high 
temperatures, provides all the oircumstanoe* necessary 
for constant and rank vegetable growth On the 
north and south, these regions are bounded by great 
tomd deserts with a ramfall lower, and a temperature 
far higher, than those found in the true equatorial 
belt The wealth of the tropics lies mainly in the 
production of certain foodstuffs and raw materials, 
wliioh are becoming of mcreased importance year by 
year Despite the bountiful and productive nature 
of the true equatorial regions, there is, however. On 
extraordinary sparseness of human population A 
variety of eauses retard development, among which 
the more in^rtant are tropioal diseases, the ravages 
of mosquitoes and tsetse fiiee whioh attack man and 
animals, and the prevalence of plant diseases For 
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the development of the tropics, further research work 
m tropical medicine and veterinary science la all im 
portant In agriculture, also, research is vital since 
immune varieties of higher yielding strains of pai 
ticular crops are urgently required Mr Ormsby 
Gore oonsidera that it is in the golds of economic 
botany, plant genetics, and soil science that the 
economic conquest of the tropica has its future In 
tropical agriculture, medicine, and veterinary science 
the main problems now to be faced are not so much 
the cure of diseases as and when they anse but rather 
the eradication of disease and the maintenance m 
health of men. ammals, and plants 

Thb first number of Human Biology, a new magazine 
with a definite and specific aim, has made its appear 
ance from the Institute for Biological Research, under 
the editorship of Prof Ra}Tnond Pearl Its object 
18 to pubhsh m readable English original articles in 
sdl fields of human biology, including physical and 
general anthropology, anthropometry, vital statistics, 
human heredity and eugomcs, prehistory, human 
anatomy, sociology, constitutional pathology, and 
psychobiology There was need for such a work, 
for not only has it become increasingly apparent 
that humanistic researches must all wander into 
biological fields, but also the publication of papers 
on human biology found their way into many and 
scattered journals, and lost the value of a massed 
attack The first part — the journal is to be a quarterly 
— contains a varied senes of papers, dealing with 
subjects from human evolution to biological philosophy 
and mediome All the suticles su-e stimulatmg in 
their suggestiveness, but a perusal of some suggests 
that the editor is to have a hard task to capture the 
standard of thorough and entertaming readableness 
at which he aims through his contributors There are 
no book reviews, but a list of new books and memoirs 
received at the editorial office is pnnted as a bibho 
graphical guide There is a niche for Human Biology, 
and this it promises to fill very satisfactonly 

Dr Frank B Jkwktt, of New York, who has 
recently been honoured by the Amenoon Institute 
of Electrical Engmeers, gave an address on Deo 29 
last to the Amencan Association for the Advance 
mmt of Science, which has appeared m a recent 
issue of Soienoe, on leadership in industrial research 
As one ei the founders of the Bell Telephone Labors 
tones, and as one who has been engaged for the last 
twenty five years in finding and encouraging others 
to do smentiflo research m industry, his paper deserves 
consideration by scientific and techmcal prafessors 
He has worked all his life to promote oo operative 
weesuoh, not with any idea of banishing the individual 
inventor, especially if that mventor happens to be a 
fsnius, but in the behef ^t co operation provides a 
new me£ho(ji of reseaeoh In both scientiflo and in 
dustnal research the men who succeed mo driven to 
work by insatiable cunoaity about natural taws and 
not mmnly by a desire for personal wedth Lookmg 
bkok over his suooeasea and failures in selecting young 
man for industrial reaearoh during the last twenty 
fly* years. Dr Jewett says that the majority of his 
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successes were secured by attaching one third weight 
to his own personal appraisement and two thirds to 
that of experienced professors under whom the oandi 
date had worked His failures were mainly due to 
paying too little attention to the professorial opinion 
and to attaching too much weight to those whose 
judgment he should have distrusteil In order to 
promote the peace of mind and the continued pro 
diiotivity of the research worker, it is necessary to 
enoourage him by a sympathetic understanding of 
the work he has done and the obstacles he has to 
overcome We are human beings dealing with each 
other, and no hard and fast rules can be apphed to 
workers in the held of research any more than in any 
other field of ai tivity 

A FURTHER Ciriiilai (No 6) has been issued by the 
secretaries of thi International Congress of Forestry 
Experimental Stations to be held m btockliolm next 
July, which has been referred to m jirevious issues of 
Nature So far, about a hundred applications to 
attend the C'ongross have been reoeived and fifty 
papers have been presented to be read, the latter 
chiefly from Europe and the United States It is 
proposed to set up an organising committee, con 
sistmg of one representative from each coimtrv, which 
will deal with questions concerning the organisation 
of the Congress and the levived International Associa 
tion of Exiienmcntal Stations This Committee will 
have the power to summon experts to its meetings, 
which will not clash with the general meetings of the 
Congress, to assist in the solution of such problems 
as may anse , small executive sub committees will 
be appomted when deemed necessary Delegates sub 
mitting papers are requested to send in a precis of 
their papers at once, m order that such summaries 
may be printed and thus bo in the hands of delegates 
before the meetings at which the papers are read 
It 18 further announced that the penod of application 
to attend the Congress has been extended to June 1, 
although the date of giving notice regarding attend 
ance at the excursions to take place before and after 
the Congress meetings was left at Apnl 30 The 
meetings m Stockholm will take place on July 22-27 
The first meeting of the organising committee will be 
held in the afternoon of Sunday, July 21, and this 
will be followed by a garden party at the beautifully 
situated College of Forestry at Stockholm, to which 
all delegates are invited The proceedings of the 
Congress will open on July 22, and the programme of 
the firat two days' meetings is given in the oirouJar 
The last meetings of the Congress will be held on 
Saturday, July 27, when resolutions will be submitted, 
the election of a president, and the time and place of 
the next meeting, and the appointment of an executive 
committee of the Association will be discussed 

In a recent uaue of Science, Prof Kmgbt Dunlop 
has a paper on the outlook for psychology, presented 
before the Now York meetuig of the American Aasooia- 
Uon for the Advancement of Science He reviews the 
present situation withspeoial emphasis on what he calls 
the laboratory method, believing that the laboratory 
18 the centre of true psychological activities It is dis- 
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appointing that such a subject should be treated so 
generally , he asserts, but presents no evidence, that the 
laboratory method has justified itself and contrasts it 
with the mental tost movement and the psycho anal 3 rtio 
movement, both of which he looks upon as m a state 
of eoUpse One cannot help feeling either that the 
position of psychology in the Umt^ States is radi 
oally different from what it is in Bntam, or that Prof 
Knight Dunlop is comparing the best work of the 
laboratory with the worst and most uncntioal of the 
practical movements There is no inherent opposition 
between the laboratory method and scientific method 
pursued m the field for practical purposes The 
laboratory worker m psychology ns in any other 
science, can pursue knowledge for the sake of know 
ledge, regardless of possible practical applir ations, 
but he can also receive his stimulus to work from the 
practical side and pursue hia reseaich scientifically 
with a practical aim Iho mental tester in his do 
main and the doctor in his, were confronted with 
serious problems Neither of them could wait until, 
if ever, the laboratory workei bestirred himself to 
help him Because both movements liave had over 
enthusiastic exponents and reckless theonsers, one 
cannot look upon them as discrediteil So also has 
the theory of evolution Perhaps in England less was 
expel ted of either mental testing or psycho analysis, 
and therefore they have been kept in better perspec 
tive In the latest edition of Osier and M Crae s 
Modern Medicme , there occurs the statement 
" Psycho analysis is of the greatest service for the 
strictly psychogenic oases and the mental test is 
used not as a method of luuversal validity, but as a 
convenient measure of differentiation 

The efiect of the erection of overheat! power lines 
on the beauty of the countryside has been much dis 
cussed m the Press Electneal engineers are, however 
more concerned at present with the possible inter 
ference these high voltage lines may produce with 
telephone lines, radio transmission, and broadcast re 
oeption Dr R L Smith Rose has been experiment 
ing, on behalf of the Radio Research Boa^, at the 
National Physical Laboratory on this subject and has 
arrived at definite conclusions Those are given in 
the Wvrde$$ World for May 8 Amencan expenence 
has shown that if the radio reception station be 
farther than about half a mile from a high tension 
overhead line, no interference or disturbing effects 
will be experienced The station itself may, without 
causing interference, be supplied with power from the 
overhead system Experiments were made by Dr 
Smith Rose to find out the,effects of high voltage sparic 
discharges on a sensitive radio receiver m the neigh 
bourhood When a spark or arc discharge initiated 
by a voltage of about 800,000 and carrying a current 
of about half an ampere took place, then if the 
receiver were less than 200 yiuds from it, disturbance 
ensued This effect was only serious when long drawn 
ares occurred at frequent intervals, a phenomenon 
which aiould very rarely happen on transmission hues 
When the distance was so great as 600 yards, the 
mterfercAoe was negligible The distance, therefore, | 
of hal^TBpide whioh is cuBtomanty chosen for other I 
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reasons ensures that the disturbing effects produced 
by man made static ’ are negligible 

Test transmissions of the new Marcom broad- 
oastmg station at Bratislava, Czechoslovakia, have 
been carried out and satisfactory reception has been 
reported generally on three valve sets, from all parts 
of the British Isles The new station comprises a 
Marcom 12 kilowott broadcasting transmitter, Type 
P A 6, employing the principle of low power modula 
tion Its wave length is 277 8 metres (1080 kh ), and 
among its special features is the half wave length 
serial, the first of its kind to be used in the broadcast 
band of wave lengtlis The station, which is situated 
about three miles to the east of the town, replaces an 
old broadcasting station of J kilowatt powei It is 
connected by land line with up to date studios in the 
centre of Bratislava Prague, and Brno 

The hourth World s Poultry Congress is to be held 
attheCrystal Palace on July 22-30, 1930 It is being 
orgamsed by the English Mimstry of Agncultiire and 
Fisheries in conjunction with the Scottish Depaitment 
of Agiiculturo and the Ministry of Agriculture for 
Northern Ireland The official host is the Govern 
ment and Tlieir Majesties the King and Queen and 
H R H the Pnnee of Wales have consented to become 
its patrons National committees have been formed 
111 most countnes for the purposes of organising 
national exhibits, and of selecting papers to be read 
at the Congress The business activities of the Con 
gress will consist of paper reading sessions national 
displays of live stock, and commercial exhibits 
Whilst most that is to bo heard and to be seen will 
ileal with the democratisation of information relat 
ing to poultry keeping there are to be in addition 
special paper reading sessions devoted to the presenta 
tion and discussion of original scientific oontnbu 
tions in genetics dietetics, pathology, and husbandry 
This Congress is expected to be no less successful than 
the last, which was held at Ottawa in 1927, when 3000 
delegates and 200 000 members of the general public 
attended 

A rosMiDABLE and very widely spread insect pest 
of fruits, namely, the Mediterranean fruit fly (CeratUxa 
captUUa), has recently, and for the first time secured 
a footing m the United States We learn from 
recent Daily ^S^otenos Newt BvUettnt, issued by Science 
Service, Washington, D C , that its discovei^n citrus 
orchards m Florida, over an area of about 40 square 
miles, has led to the plamung of energetic measures 
of repression The fly was first found on Aprd 6 and 
Its identity established soon afterwards Specimens 
were then rushed by air mail to Washington and the 
identifaoation confirmed It is stated that within one 
week of the date of discovery, 76 entomologists and 
plant experts were on the ground, and the battle of 
extermination has begun 1 

The Bakenan Lecture of the Royal Society will be 
delivered by Prof E A Milne, Rouse Ball professor 
of mathematios m the University of Oxford, on June 6, 
the title bemg “The Structure and Opacity of a 
Stellar Atmosphere ” 
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At the annual meeting of the members of the Koval 
Institution, held on May 1, the followmg ofiicers were 
elected — PrestderU The Duke of Northiimber 

land , Treasurer Sir Robert Robertson , Secretary 
Major Charles E S Phillips 

Thk President of the French Republic has, on the 
recommendation of the Association Technique Man 
time et A^ronautique, conferred the Legion of Honour 
upon Mr Robert W Dana, secretary of the Institution 
of Naval Architects 

The first Pedler Lecture of the Chemical booiety 
will be delivered by Prof \V H Perkin, VVaynflete 
professor of chemistry in. the University of Oxford, 
on Thursday, May 3(1, at 5 30 p m , the title of his 
lecture being " The Early History of the Synthesis 
of Closed Carbon Chains” The lecture will bo given 
in the hall of the Institution of Mechanical Engineers, 
Storey’s Gate, London, S W 1 Tickets of mlmission 
will not be required 

‘ National Baby Week ’ is to be celebrateil this 
year m Great Britain on July 1-7 The National 
Baby Week Council desires that special attention 
should be directed to three problems (1) Tlie prac 
tical measures that can be taken to combat maternal 
mortality, morbidity, and disability , (2) what local 
authorities and parents can do to lessen the mcidenco 
and dangers of infectious diseases among young 
children , and (3) the teaching of pareiitcraft and 
hygiene to school children Particulais may be 
obtained from the Secretary, Miss Not ah March, 
117 Piccadilly, W 1 

A PUBLICATION grant of £2500 is leceivablo b\ the 
Royal Society from HM Govenimont during the 
current year The grant is available for assisting the 
pubUcations of other scientific societies, as well as for 
assisting the separate publication of books, memoirs, 
etc , of a scientific nature Applications for grant w ill 
be adjudged by the Council of the Royal Society at 
its meetmg early in July, but should be received 
before the Coimcil meeting of June 13 Applications 
from societies will be received by the secretaries of 
the Royal Society , those from individuala must be 
brought forward by members of Council 

The second meetmg of the Internationale Gesell 
schaft fiir Sei^ualforschung will be held m the house 
of the Bntish Medical Association, Tavistock Squaie, 
London, on Aug 3-0, 1030 It may be assumed that, 
aa was the case in Berlin, the papers presented for 
discussion will fall into the following groups biology , 
physiology, pathology, and therapeutics , psychology, 
P©<i«gogy, ethics, aesthetics, religion , demography, 
statistics, social and racial hygiene , sociology, 
ethnology, and folk lore All arrangements are m the 
hands of Prof F A E Crew, The University, West 
Mourn Road, Edinburgh, ,to whom all those who are 
interested are requested to wnte 

Thb cheap popular senes of books which have Ipng 
been a feature of pubhshmg enterprise fall mto two 
main divisions ; those which have long attained the 
rank of classics, and those which provide expositions, 
brief but authontative, of new problems, or of prob 
lems which have assumed new forms or a new im 
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portance Of the latter kind of cheap series, " Benn’s 
Sixpenny Library ” is one of the most remarkable 
(London Ernest Berm, Ltd ) To mention three 
examples, lather wide apart as to subject matter, 
from a number of volumes which have recently reached 
us — Dr Cyril Norwood on The English Educational 
Sjstein”, Mr F N Fallaize on The Origins of 
Civilisation”, and Loid Monkswell on “Railways” — 
IS to convoy some idea of the lompreherujiveness of the 
senes Many of the volumes dealing with scientific 
subjects have been noticed separately m Nature Aa 
at present arranged, the senes is to run to some two 
hundreri an<l fifty books, of which we have already 
received about a hundred and fifty The imdertaking 
is one which deseives, and «e trust is commanding, 
success 

A (. ORREspoNDi NT 111 Tanganyika has directed 
attention to an error in the provenance of the wooden 
dolls rlescnbed in Nature of Mar 0, p 388, where 
they arc attributed to West Africa This should bo 
East Africa, as the Wamakondo, by whom the dolls 
were made, aie native to Portuguese East Afnca 

Applications are invited foe the following apjxunt 
ments, on or before the dates mentioned — A soil 
analyst m the \V est of Scotland Agricultural College 
— The Secretary, West of Scotland Agnoultural 
College, « Blythswood Square, Glasgow (May 24) 
An assistant lecturer m chemistry and an assistant 
lecturer in biology at the Bnghton Technical College 
— The Secretary, Brighton Teclmical College, 64 
Old Steine, Bnghton (May 26) An assistant at 
the lorest Products Research Laboratory, Pnneos 
Risborough, for work on tlio identification and struo 
ture of wood — The Secretary, Department of Scientific 
and Industnal Research, 16 Old Queen Street, S W 1 
(May 26) Temporary assistant ohenusts at the 
Government Laboratory — Ihe Government Oiemist, 
Clement’s Itm Passage, H C 2 (May 25) An assistant 
master to teach mathematics at the Toxtoth Jnmor 
(Day) Techmeal School — Ihe Director of Education, 
14 Sir Thomas Street, Liverpool (May 26) A part 
tune demonstrator m ohenustry at Kmg’s College of 
Household and Social Science — The Secretary, Kmg’s 
College of Household and Social Science, Campden 
HiU Rood, W 8 (May 20) A demonstrator lA the 
mechanic al engineering branch of the Mihtary College 
of Science, Woolwicli — The Assistant Commandant, 
Military College of Science, Woolwich, 8 E 18 (May 
31) A pathologist and curator at the Royal London 
Ophthalmic Hospital — The Secretary, Royal London 
Ophthalmic Hospital, City Rond, E C 1 (May 31) An 
eaisistant lecturer m physical chemistry m the Um 
versity of Sheffield— The Registrar, The Umversity, 
Sheffield (June 3) A demonstrator m the depart 
ment of physiology of Middlesex Hospital Medical 
School — ^Tho School Secretary, Middlesex Hospital 
Medical School, London, W 1 (Juno 5) A pro 
fessor of mechanical engineermg at the College of 
Engineermg, Gumdy, Madras — The Secretary to 
the High Commissioner for India, General Depart 
ment, 42 Oroevenor Gardens, 8 W 1 (June 8) A 
research chemist in the department of Coal Qa« 
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and Fuel Industnea of the University of Leeds — ment, Woolwwh, under the Directorate of Explosives 
The Registrar, The University, Leeds (June 9) A Research — The Chief Superintendent, Research De 
lecturer m civil engineering in the University of the partment, Woolwich, SE 18 An examiner m the 
Witwatersrand, Johannesburg — The Secretary, Office Aeronautical Inspection Department, Air Ministry, 
of the High Commissioner for the Umon of South Kidbrooke, S E — The Secretary (I G ), Air Ministry, 
Afnca, South Africa House, Trafalgar Square, W C 2 W C 2 A temporary woman lecturer in geography 
(June 11) Two research fellows m the Department at the Wamngton Trainmg College, temporarily at 
of Chemical Technology of the Imperial College of St Johns College, Battersea — ^The Prmoipal An 
Science and Technology for work m connexion with assistant in the PubUo Health Laboratories and 
the oarbomsation of coal, gaseous combustion or Bacteriological Department of the Umversity of 
catalytic reactions — The Registrar, Imperial College Durham College of Mediome — The Registrar, Umver 
of Science and Technology, South Kensmgton, 8 W 7 sity of Durham College of Mediome, Newcastle upon 
(June 16) Three assistants m the Research Depart Tyne 

Our Actronomicftl Column 

Thb Total Solar Eclipse of May 9 — Unfortun 1 which the stars of the cluster could be discriminated 


ately, the news fiom the official British parties at 
Alor Star and Patani are very disappointing At the 
latter station nothing could be done owina to thick 
clouds At the former the clouds were thumer, and 
some plates were exposed, but it is feared that they 
will be of little value 

Fortunately, the parties in Sumatra and the Philip 
pines had better conditions Iloilo (Philippines) was 
occupied by American and German parties from the 
Naval Observatory Washington, and from Hambuiw 
There were also two English observers. Dr R L 
Waterfleld and Mr W Lloyd There was a little high 
cirrus cloud here, but it does not appear to have mter 
fered much with the observations , there was a fine 
flag shaped prominence, which the Americans humor 
ously compared to the Stars and Stnpes The 
corona was of maximum type and had six pointed 
streamers , Dr Waterfleld reports that it was brighter 
and more extensive than that of June 1927, but the 
darkness during totality was not so great He states 
(Daily News May 11) that the infia red plates over 
come thin clouds and give the corona a harder out 
hne, but no greater extension, than ordinary plates 
A kinematograph film was exposed during totality by 
the Washington piarty, but this had not then been 
developjed 

Some of the parties m Sumatra report some inter 
feronoe by cloud while others enpoyed very good con 
ditions Prof J A Miller, of Swarthmore Observa 
tory, who probably holds the record for the number of 
eclipses he has observed, took coronal photographs 
with a camera of 65 feet focus , ooroparison of his 
plates with those taken in Iloilo will reveal any 
coronal ohang<M that may have taken plaoe in an 
hour Prof £ F Freundlich, from Potsdam, has 
telegraphed that he obtained siiocessful results He 
was stud^ng the Einstem bending of light, a problem 
on which he was engaged even m pre War da^s, 
before the pubhoation of the general theory of relativ 
ity This IS the third totahty that has been success 
fmly observed m Sumatra in the present century , the 
others were 1^01 and lft26 

Smoe the Mgwe was written, a Reuter telegram 
received frqp^ Jackson at Alor Star reports as . 
follows DeVelopied plates better than anticipiated j 
TransparenoiM equal to that of Qiggleswick Several 
beautSul pirommenoes, one 150,000 miles long, 100,000 
miles hi^h, with coronal arches Ap]>aratuB for 
velocity m the corona satisfactory 

Thu Pleiades — ^At the meeting of the Royal 
Astronomical Society of M^ 10, the George Darwin I 
LeotitM was dehvered by Prof Ejnar Hertupning, 
of Lj rden Observatory He chose as hu subject the 
PloSoLss, told began with descnbing the methods by I 
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from background stars by photographic determma- 
tions of their propier motions Slides were shown of the 
propier motions of each magnitude of stars from the 
thud to the fifteenth The bnghter ofies are all cluster 
stars , it 18 only in the case of the faintest stars that 
any doubt anses as to which belong to the cluster, and 
even here there are only one or two doubtful cases 

Prof Hertzsprung then proceeded to divide the 
stars into the spiectral classes, which was done for the 
famter stais by their colour indices There are no 
red or yellow giants the brightest stars being of type 
B, ana the famtest being red dwarfs Prof A S 
Eddington remarked after the lecture that the result 
mg diagram of spectral type and absolute ma^tude 
brought out the ‘ mam sequence more vividly than 
he b^ seen before, since it was the first time that such 
a large number of stars, all known to be at the same 
distance, had been studied The globular clusters are 
too remote for the dwarf stars in them to be seen 
The colour indices of the non cluster stars m the 
region were also determined , there was some reason 
to think that they were rather redder than the 
average, which might possiblv be caused by the pres 
ence of the nebulosities roimd the principal stars 

Prof Hertzsprung adopted the parallax of the 
cluster as 0 0066', which is smaller than some other 
estimates, which go up to 0 01' He ascribed the 
proper motion almost entirely to the motion of the 
solar system 

Mbasdbino the Heat or the Stahs — The May 
ScientiM Amertcan oontams an account by Prof 
H N Russell of the veiy dehoate measures of stellar 
heat made by Messrs E Pettit and 8 B Nicholson 
with the 100 moh reflector at Mount Wilson The 
wires of the thermocouple are about one thousandth 
of an moh m diameter and weigh 1/600 of a gram 
Betelgeuse is the star that gives us the most heat, 
but even this onlv raises the temperature of the wire 
on which it falls by 1/60 of a depwe, and produces a 
current of one seven millionth of an ampere This, 
however, suffices to move the spot of li^t reflected 
from the mirror of the galvanometer throuj^ 18 mches 
Some stars mvmble to the naked eye give a measurable 
displacement The next in order after Betelgeuse 
are Antares, Sinus, Cemopua, Gamma Crucis, Aroturus, 
Alpha Herouhs, Aldebaran, Mira at its maximum It 
IS noted that a very red stew, such as Alpha Heroulis, 
sends us 60 tunes as much heat as a white star of 
the same visual magmtude, m spite of the fact that 
the surface temperature of the first is only 2800*. 
that of the second being 6000* The article contains 
a pioture of the tbermooouifie used by Dr W W 
Coolents for measuring the heat received from the 
planets 
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The Rbuoioh or Mentawbi — Mentawei Islands, 
lying west of Sumatra, owmg to political conditions, 
bave received more attention from Dutch and German 
than from English speaking ethnologists They were, 
however, visited m 1926 by Mr Edwin M Loeb, as a 
research scholar of the Umversity of Califorma, and 
he has now published an account of the rehgious 
organisation of the Pageh group of islands m the 
Publtoaltone in Amertcan Archceolagy and Ethnology, 
vol 26, No 2 of that University He deals more 
especially with the punen system The punen is the 
co mm u ni ty rehgious festival (as distinct from the lia 
or family festival) which is attended by all members 
of the uma, the communal house The festival is of 
long duration, sometimes lasting for years It takes 
place at the buildinp; of a new communal house, the 
choice of a new pnest, the making of a new held, 
the spilling of blood m the village, an epidemic, and 
so forth The main ceremonial acts are the slaughter 
of pigs emd chickens, the sacnfice of their livers and 
hanispioation The souls of the dead members of 
the uma are mvoked to return, and imitative dances 
are held, and towards the end of the festival monkeys, 
deer, and sea turtle are himted All men sleep in 
the uma and sexual mteroourse is taboo The re 
Iwous beliefs of the Mentawei Islands are amnustio 
They behevo in nature spirits, souls, and ghosts , 
but the nature ^irits, with a few exceptions, are not 
pven names They are the spirits in the sea, the 
jungle, and so forth The exceptions are a god who 
causes earthquakes, the ongmal meamng of fis name 
bemg ‘ OTondfather ' It is on Moount of this god 
that a human sacnfice used to be offered at the 
building of the uma Other specially designated gods 
are two water spints, the first being propitious if 
due saenfioes are offered and no ntual sin has been 
committed, and the second is evil The soul cult is 
specially directed to the preservation of health and 
long life, while ghosts are the brmgers of disease to 
whom prayer is offered for purposes of witchcraft, 
and to whom sacnfice is macle only when they have 
entered a village brmgmg sickness, to induce them to 
go away 

Thb Kbgemt’s Fabk Medusa — Prof C L 
Boulenger and W U Flower (Proc Zool Soc Part 4, 
1928) record observations on the freshwater medusa, 
Craapedacutta (Ltmnocodxum) sowerbyi, which re 
wpMred m the Victona regxa tank in the Royal 
Botanic Society’s Osuden m Regent’s Park m 1928 
(see also Natukb, July 14, 1928, p 68) The yoimgest 
specimens — about half a mm m diameter — agree in 
structure with the desonption of Amencan examples 
of the medusa of Muirohydra ryden The latter is 
therefore merely the young stage of G sou>er6yt The 
description given of Mtorwydra germantca shows that 
It corresponds with the young forms of O aowerbm, 
and the Chinese species Inmnocodtum kawan is also 
a aynonym The Japanese C taeanum is clearly 
differentiated by the structure of its sense organs 
The hvmg C aowerby* passively sinks in the water, 
the velum banging downwards from the umbrella 
margm and the tentacles fldhting upwards, the hp of 
the oral opening of the elongate manubrium being 
widely extmded so as to catch orgasms In addition 
to thu ‘ tow net ’ method of feeding the medusa can 
feed oa bottom living forms, for the stomach bsw been 
recorded filled with ArotUa The authors consider 
that tha morease m sise of the mouth and the large 
numubnum of Lvmnocmda show that this genus has 
become more perfectly adapted to the tow not method 
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of feeding but the rac^iial canals are sliortened and the 
sex cells roniam in the manubnal ectoderm, that is, 
m the primitive position in which they first appear in 
the young Craapedacuata 

The Muskrat in Extbope —In 1906 the Amen 
tan muskrat {itber zibethicua) was introduced into 
Bohemia on an estate near Prague, where it wfw hoped 
that It would breed and help to supply the demand 
for musquash fur which was then in fashion The 
experiment succeeded better (or worse) than wm 
expected, for the colony burst out of control and soon 
mid Bohemia was overrun About 1914, Bavana and 
Saxony were invaded, m 1924 Silesia, and in 1928 the 
outposts wore still spreading (Hj Broch in ScUuren, 
January 1929) The extent of the conquest may be 
judged by the fact that in 1921, 60,000 to 80,000 
muskrat skins were sold in Beihn at prices which 
compared favourably with those obtained for Amencan 
skins Such an mvasion could not but have its ill 
effects The muskrats, largely vegetarians, have 
attacked com, potatoes, kohlrabi, turmps, and carrots 
They have extended their carnivorous diet to frogs 
and fish, and the damage lausod by thoir burrows 
to road and railway works has not been neghgible 
Strenuous measurts have been ailopted against the 
pest in the affected countries , m Bavana special 
muskrat catchers have been appointed The whole 
story IS but another illustration of the danger of 
introducing animals m casual and unconsiilered ways 
to new countnes, and it strongly supports Dr Broch s 
plea that there should be no relaxing of the law for 
bidding the importation of live muskrats into Norway 

Animal Hypnosis — J ton Cate {B*ol Zentralbl , 
Bd 48, Heft 11) disfusses the problem of ammal 
hypnosis Czermak (1866) found he could produce 
complete immobility m the newt by suddenly seizing 
with forceps a leg or the tail Similai immobility 
after a sudden strong stimulus is met with m other 
animals, especially in insects, and is known even m a 
few mammals But there are other oases in which 
the hyjmotic condition is brought about by much 
weaker stimuli lasting for a longer ponod, for example, 
in consequence of holding the animal, by the suppres 
Sion of tho reactions of flight, defence and tunung 
over, by transient pressure on defimte parts of the 
body, by continuous gentle contact, etc Hypnosis 
m these cases appears only under quite definite con 
ditions and its onmn is by no means so simple as has 
been assumed The author describes expemnents 
with the skate, the cockroach, the salamander, the 
rabbit, and the octopus, m which hypnosis was pro 
duced by the action of definite stimuli He proceeds 
to refer to tho condition of the musculature and to 
discuss the origin of hypnosis in animals He con 
eludes that in the vertenrate senes the sigmfloanoe 
of the cerebrum for the realisation of the condition 
of hypnosis becomes the more important according 
to the higher grade of development of the central 
nervous system Among the invertebrates the 
general rule appears to be that the higher tho ammal 
the more significant are its cerebral ganglia in regard 
to the origm of hypnosis 

Chbomosombs of Maizb — A useful study of chrorao 
some numbers in many different varieties of maize 
has been made by Randolph (Memoir 117, Cornell 
Umv Agnc Expt Station), who used the iron oceto 
oarmme method All the different types of msuze, 
including dent, flmt, pop, and sugary, were examined. 
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mcluding both meiotio and somatic ohromosomea, and 
the chromosome counts in 338 plants were determined 
In accordance with previous work, the typical diploid 
number was found to be 20 in all varieties But 
plants with a higher number were found m two sugary 
and two starchy varieties, and in certain other cultures 
In the exceptional cultures the numbers ranged from 
21 to 28, but were constant in each individual, with 
rare exceptions The chromosomes vary m length 
fiom about 2 microns to 4 5 microns, and the extra 
chromosomes were of the smaller size Segmentation, 
fusion, duplication through non disjunction, and 
hybridisation are discussed aa methods by which the 
additional chromosomes may have ansen, but further 
studies are necessary before the exact method can bo 
determined 

Soft wood lupoara into New Enoiand — Much 
has been read of the threatened famine in soft wood 
coniferous timber supplies, and the matter is ad 
mittedly one deserving the closest attention The 
intricacies of the question are very considerable, 
both in the Old and the New Worlds A point 
bearing on this matter was discussed by Mr Frankhn 
W Beed, of the National Lumber Manufacturers’ 
Association, at the recent New England Forestry 
Conference {Daily Science News Bulletin, Science 
Service, Washmgton, DC) Mr Reed stated that 
shippmg lumber to New England, traditionally a 
forested region, seems like carrying coals to New 
castle , vet lumber is being shipped into the State 
and no tariff wall can keep out the invading lumber, 
for It IS American lumber from the Pacific north west 
It comes into the New England market, partly 
because the digging of the Panama Canal has made 
interooastal freight rates cheap, and partly because 
the Pacific lumbermen have been caught in an 
economic trap of overproduction and have to dispose 
of their product at abnormally low pi*o®a *d order to 
mam tain their establishments “ The present un 
favourable condition, from the pomt of view of the 
New England producer, will end ", said Mr Reed, 
“ when the excessive exploitation of the virgm 
stands of the Pacific coast is ended, either through 
agreement among the lumbermen or tlirough exhaus 
tion of the more easily accessible timber " Although 
New England may look wnth equammity to such 
exhaustion, it would prove a serious matter for 
wider Umted States and world markets In the 
meantime, however, New England timber o-wners and 
lumberers are advised to consider the possibihty of 
exportmg hardwood products to the Faciflo States 
via the Panama Canal This section, it is pomted 
out, though possessing a surplus of soft woods, has 
almost no hanlwood resources and is now importmg 
oak from Japan It appears possible, therefore, that 
an exchange of New England birch, b^h, and maple 
for Pacific Coast soft woods might prove an economic 
possibihty 

Water cooled Meboury Vapour Lakfs — ^The 
Lummer and Straubel mercury vapour lamp, which 
furmshes a very bright hght source of smiOl extent 
and proves most useful m spectroscopic work and as 
a subsidiary to devices for obtaimng monochromatic 
hght, has the disadvantage that it requires to be cooled 
in a current of water In the Rendioonti of the Royal 
Lombardy Scientific and Literary Institute for 1928, 
Dr Luigi Piatti, of the University of Pavia, desonbes 
a simple arrangement, which both prevents the lamp 
from coming into action unless the water is flowing 
and extmguishes it automatically if the water supply 
fails Moreover, the arrangement is such that the 
electric circuit in which the lamp is inserted is kept 
well insulated from the cooling water 
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Fundamental Constants — Prof A S Edding 
ton’s theory of the relation between certain of the 
fundamental constants, to which several references 
have been made m Nature this vear, lends particular 
interest to two new numbers which have been pub 
hshed recently H Feder, workmg in the late Prof 
Wagner’s laltoratory at Wiirzburg, who has re 
measured Planck’s constant A by a method based on 
the excitation of the continuous X ray spectrum, now 
finds for it a value of 6 647 ± 0 003 x 10 •’ erg sec 
H D Babcock, of the Mount Wilson Observatory, has 
revised a previous estimate of the specific charge of 
the electron (e/m) which he had meule from the magm 
tude of the Zeeman effect for a number of spectral 
Imes of known siieotral types, and gives as its value 
1 7606 ± 0 0012 X 10» e m u /gm In each case the 
chants called for m the older standard values atre 
less than one part in a thousand, although it has to be 
remembered that the former method presupposes a 
knowledge of the actual charge on an electron (e), and 
the latter a knowledge of the velocity of light The 
aooounts of the two investigations are published m 
the Annalen der Phyaik (vtfi i No 4), and m the 
January issue of the Astrophysical Journal respect 
ively 

Quantum Mechanics — Dr PAM Dirac has 
reviewed some of the more recent developments of 
quantum theory verv lucidly m the introductory 
paragraphs of a paper in the issue of the Proceedings 
of Ike Royal Society for Apnl 6, on the properties of 
many electron systems Quantum mechanics is de 
fined as “ the general theory of all quantities that do 
not satisfy the commutative law of miiltiphoation ’’ 
Dr Dirac considers that the general theory is now 
abnost complete, apart from the question of the exact 
form m which relativity considerations have to be 
mtroiluced The latter, however, are only of im 
portanoe where lugh speed particles are concerned, 
and so the underlying physical laws necessary for the 
mathematical formulation of a large part of physics 
and the whole of chemistry may be regarded as 
completely known the difficulty is only that insoluble 
equations are frequently encountered in the applica 
tions of these laws to specific systems Dr Dirac 
has given a sketch of tne history of the spinning 
electron which brings out clearly the nature of the 
problem presented by the interaction of the orbital 
electrons of atoms and of molecules, taid the way m 
which the impasse which this presented was removed 
by recogmtion of the fact that the electrons are 
aotuediy indistinguishable one from another, and so 
can change places without our knowledge This 
‘ exchange ’ typo of interaction leads also to satis 
factory theories of homopolar valency and of ferro 
magnetism Dr Dirac’s mam object m this paper 
has been to take the ideas and results of group theory, 
which has been used extensively by German theoretiosJ 
physicists, and to translate them into the more 
general and apparently simpler language of quantum 
mechanics, a transformation which appears to have 
the additional advantage that it often enables a 
simple physical meaning to be attached to an other 
wise abstract theorem 

Grid Control in Arcs — I Ltmgmuir and A W 
Hull have contnbuted a paper to the March number 
of the Proceedings of the National Academy of Scienoea 
of the Umted States, from which it would appear 
that considerable developments m the use of enmoaed 
arcs may be expeotedT in the near future The 
prmoiple underlying the construction of the new 
tubes IS the combination of grid control of the current 
from a hot oathode witii oonduotion through an 
ionised gas, with the essential reservation wat a 
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«ircmt can b® made by raising the potential of the 
gnd, but cannot be broken by again lowering it , n 
negative gnd in a strongly lomsed medium simplv 
attracts to itself a thin sheath of positive ions, which 
act as a perfect electrostatic shield to the main body 
of the discharge To stop a current flowing, the 
anode potential must bo reduced to the neighbourhood 
of the loms^ng potential of the gas, and hence the 
gnd does not atfect the instantaneous value of the 
anode current, but only its average value The 
action of the gnd, once a disoharge has been started, 
IS m fact the same as that of the small oxplormg 
electrodes that are now used in the investigation of 
many types of gaseous discharges More details of 
the arc tubes are being given by Dr Hull in a senes 
of articles in the General Electric Review Perhaps 
the most remarkable feature of the first of these — 
m the April number— is the shape which is now 
being given to the electron emitting surfaces of the 
cathodes The bare filament type has been almost 
abandoned, and there has been substituted an elabor 
ate structure pf appropnatelv coated ribbons or vanes, 
in the design of wluch special care is taken to ensure 
that the emitting surface is eflioiently insulated 
thermally Those tubes have already been made in 
metal, as well as in glass 

Breeze aud Clinker Aoorfgates — Concretes 
made from furnace residues as aggregates often 
develop cracks within a short time of setting, and the 
causes of such failures have been investigated at 
the Building Research Station The exjienmental 
methods employed and the results obtained are 
described in detail in Technical Paper, No 7, by F M 
Lea (London H M Stationery Oflico) Many 
breezes and clinkers contain combustible matter and 
even unbumt coal, and it is this material that is, in 
general, responsible for failure The absorption of 
moistuie and the oxidation of the coal cause swelling 
movements which may continue over a period of 
some days, and are particularly noticeable during 
the setting MHod and early life of the concrete The 
presence of more them 40 per cent of combustible 
material in the breeze invariably results in a low 
^rade concrete, and the properties of the concrete 
improve as the combustible content decreases 
Failure due to the presence of sulphur or its com 
pounds appears to be rare, and up to 0 4 per cent of 
sulphur as sulphate and 0 76 per cent in other forms, 
IS permissible Other impurities do not appear to 
cause failure 

A Method or proDdoino Sound Steel Inqots — 
In a paper read before the Iron and Steel Institute on 
May 3, Sir Charles Parsons and H M Duncan de 
senbed an experiment earned out' on a large scale to 
produce steel ingots of exceptional soundness The 
mould used conauts of a sttong steel cosing hned with 
specially shaped firebnoks and is closed by a covec 
sunilaily constructed and a bottom chill of steel or 
oast iron of large dimensions Through the cover are 
openings for the pouring of the stew, the escape of 
gases, and for the insertion of oil burners to keep the 
surface of the steel hot In this way the metal is con 
stramed to solidify from the hottolh upwArds, and not, 
as in the ordinary in^t, from the aides inwuids The 
ingots produced, 'weighing as much as 20^ tons, are. 
as woum be expected, very free from axial unsoundnees 
and fidrly free from segregation The height of the 
inipit IS small compared with its duuneter For pnr 
poses of handling in forging, a stalk must be cast on to 
the ingot after it has just set. The m e ch a n ical tests 
riven by such an ingot are distmotly bettw than those 
foom a normal ingot of similar wei^t, particularly as 
rega^ specimens out trwisversely In the typical 
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ingot discussed, with a height of 45 in and a diameter 
of 70 m , the tvpical V segregates of the normal ingot 
are absent, or shown only in a senes of basin shajied 
white markings on the sulphur print In this ingot 
the oil burners had been concentrated on the centre of 
the top surface, but since then better results have been 
obtained by arranging the burners around the sides of 
the mould 

Area Computino Si ale — A useful device foi com 
pitting the approximate area of plane figures of ir 
regular shape is issued by Messrs (} Ciissoiis Ltd , 
Technical Works, Manchester It consists of a cellu- 
loid rectangle with grailuated radial markings de- 
signeil to give the required area in square inches to 
two decimal places As a substitute for Simpson s 
and other computing rules it should prov e vei v 
serviceable in certain circumstances, since it needs only 
to be laid on the papei Special scale markings have 
been mcliideil to ensure fulf accuracy in limiting cases 
wheie this might otherwise be lost 1 ho instiument 
IS stoutly made but transparent, whilst the mai kings 
are distinct and the figures clearly legible Exjilicit 
instructions for use, and easily grasped aie given m 
a circular accompanying the area cornpiitiiig scale, 
and a niunbei of illustrations are included The theorv 
of the instniment has boon given by Mr R W K 
Edwanls in the Proceedings of the Royal Society 
vol 73, and elsewhere 

Effect of Nitroofn Peroxide on Combi stion 
— In vol 73 of the Proceedings of the Manchester 
Literary and Philosophical Society (1028-29), Piof 
H B Dixon and W F Higgins record Kiithei 
observations of the ignition temperatures of gases 
deteiinined by tbeir concentric tube ’ method 
whereby the influence of surfaces is practically elim 
mated The abnormal behaviour of ethei vajioiir was 
confirmed, and a discovery of interest was the remark 
able accelerative effect of small quantities of nitrogen 
peroxide on combustion, as sliown by a considerable 
depression of the ignition temperatmes of ether and 
hydrogen in air One part of mtrogen peroxide in 
12,000 of air caused a denression of 30° in the v alue 
for ether m air , 1 part of nitiogen peroxide in 200 of 
air brought the ignition temjperature of hydrogen 
down to 463° These observations may be correlated 
with the recent observation of H W Thompson and 
C N Hinshelwood that nitrogen peroxide m suitable 
small proiwrtions accelerate the union of hydrogen 
and oxygen at temperatures just below ignition 
They emphasise also the r61e of peroxides in acceleiat- 
ing combustion reactions oF several types 

Illumination in Buu dinoh —Article No 18 of 
volume 19 of the , 'Scientific Proceedings of the Royal 
Dublin Society deals with the measurements of the 
ratios of the illumination at various points withm 
buildings to the illumination from the sky at points 
outside, made by Drs W R G Atkins and H H 
Poole The measurements were made by means of 
photoelectno cells and galvanometer deflections, so 
that they involve no visual comparisons of brightness 
They are expressed m terms of the ‘ dayhght factor,’ 
that is, the ratio of the illumination of a small hori 
zontal surface inside a room and outside where it 
#edeivee hg^ from the whole sky, but no direct 
sunlight daylight factor in a well hghted 

dwelung room is about 1 per cent, and close to a 
window may be 7 per cent In an ancient church it 
sank to 0*2 as the mean value for about thl^ different 
pomts, atsomeofwhiriiitvraSQnlyOOS The authors 
point out that with such low factors it is not worth 
while to fit glass transpeuent to ultra vnolet hght in 
windows which do not receive direct sunlight 
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Permian Diptera from Warner’s Bay, N S.W 

By Dr R J Tiixyabd, F R S 


the myriads of species of insects which swarm 
upon this earth, none is of such absorbing 
interest to mankind m general as the two winged flies 
grouped together in the great order Diptera This order 
IS, by common consent, admitted to be one of the most 
highly specialised withm the class, if not actually the 
most lughly speciahsed of all Yet, while no un 
doubted fossils of the order Lepidoptera, for example, 
are known older thsm the early Tertiary, definite, 
though somewhat obscure, dipterous types are known 
from the European Lias We know, nowever, that 
the Lepidoptera must have existed for milhons of 
years as obscure and very small tsrpes sinular to 
Mtcropteryx and its alhes, and that these m their turn 
had a common origin with the Caddis files or order 
Tnchoptera Ancient representatives of this latter 
order also occur so far back as the Lias, and I have 
previously given reasons why the common stem of 
the two orders Lepidoptera and Tnchoptera must be 
regarded as having ansen from an oxtmct side branch 
of the older order of Scorpion files or Meooptera, which 
goes back, geologically, almost unchanged to the 
Lower Permian and probably also to the Upper 
Carboniferous 

More recent researches mto the ongin of the Diptera 
indicate clearly two outstandmg facts , (a) that they 
are, of all existing orders, the most closely allied to 
the Mecoptera, and (6) that they must have had ongm 
from the Meooptera by way of a type, or types, closely 
resembhng the hypothetical common ancestor of the 
Lepidoptera and Tnchoptera, but retaining the 
markedly mecopterous character of an unbranched 
first cubitus in the forewing, whereas this vein is 
always branched in the other two orders A number 
of forms clearly belonging to this ancestral group, 
which I have elrowhere called the order Paratnchop 
tera, but which Dr Crampton prefers to call Proto 
diptera, were descnbed by me from the Upper Tnas 
of Ipswich, Queensland {Proc Linn Soo NSW, 
p IW , 1919) Later on, through the discovery of 
the older insect fauna of Belmont, N 8 W , of Upper 
Permian SMe, these forms were linked directly wuth 
the true Meooptera by way of the two fossil genera 
Belmontia and Parabelmontia, which I placed in the 
new order Paramecoptera (Proc Lvnn Soo NSW, 
p 234, 1919, andp 286, 1922) 

Fossil hunting at Belmont has always been a very 
arduous task, because of the hardness of the rock and 
the extreme rsnty of the fossils A mod averse 
would be about one wing for three days’ nard labour 1 
Under such conditions it never seemed likdy that a 
full knowledge (d the Upper Permian insect fauna 
could be obts^ed The Mr John MitcheU, who 
discovered these beds, had always m mind the possi- 
bility of finding an extension of them somewhere 
around the shores of Lake Maoqoarie With the idd 
of Mr T H Pinoombe, he succeeded m enloring a 
number of localities with the same ^logical honson, 
mid finally they opened up the rich fauna of Warner’s 
Bi^, on the shores of the lAs Above mentioned 

The Upper Permian of Warner’s Bay has now 
yielded several hundred specimens, most of which still 
await description Apart from abundant Homoptera 
and two proolematiou remains of Odonata, the fauna 
is entirely hoiometaboUma, obnsisting of the dominant 
order Meooptera and the orders Paramecoptera, 
Neuroptera Flanipoinia, Protoooleoptera, and Coleop- 
tera The extensive representation of tiie orda 
Meooptwa has brought to hgfit so many new types 
that It is now found advisable to include the orders 
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Paramecoptera and Paratrichoptera as suborders of 
that order, by means of a very slight extension of its 
accepted definition With thit extennon accepted, it 
would be scientifically correct to state that the three 
orders Diptera, Tnchoptera, and Lepidoptera Aav« been 
evolved from mecopterous ancestors 

The most interesting fact about the Warner’s Bay 
Beds, as contrasted with the neighbounng Belmont 
Beds of the same age, is the abundance of very smedl 
insects This IS particularly noticeable m the Homop 
tera and Meooptera In the latter order there are 
large numbers of tiny, fly like Mecoptera, closely alhed 
to the existing Australian family Nannochonstidse 
Some of these are practically complete specimens, and 
the more slender of them appear to have had hmd 
wings in various stages of reduction, though their 
habit of dying with all four wings closely folded 
together makes the working out of the hindwmg a 
very difficult task 

Bearing in mind the fact that four winged Para 
tnchoptera are known to have lived in Australia nght 
up to Upper Tnassic times, while the oldest known 
true Diptera are Liassic, it did not seem very probable 



Fl« 1 —PtmoUpvta patriela n g et iP. Forewing Length S mm 
Upper Permhn ol Werner e Ber, H 9 W DIsoovetra by £ev 
A JBerrett, 1628. 


that wo should ever discover true Diptera at Warner’s 
Bay But I have had the possibility in mind for 
some years, remembenng that Protoooleoptera are 
found alongside true Coleoptera m the same beds, and 
Protodonata alongside true Odonata m the iKiwer 
Permian of Kansas Every small Mecopteron has 
been carefully studied in the hope of finding something 
more deflmtely dipterous than any hitherto known 
But, until qmte recently, the search was unavailing 
When I returned to Australia m October last, my 
fnend the Rev A J Barrett, who had become 
interested in the Warner’s Bay Beds, sent me a smidl 
mroel of fossil insects which he had found there. 
Looking through these, I found the distal two thirds 
of a small wing which seemed to me so obviously 
dipterous that! at once proceeded to study it in 
detail To my great joy I found that both obverse 
and reverse impreesions had been saved, and that m 
one of these the basal portion of the wing was oov«ed 
by a small piece of rook It is a nsiy matter to 
attempt to imoover hidden portions of fossils m this 
oherty shale ; but I took the risk. A lucky stroke 
removed the overljdng piece, and succeeded m expos- 
ing the complete wing, with only mmor damage To 
my astonishment, not only was this found to be truly 
dipterous, witii an unexpentedly petiolate basal por- 
tion, but it must also be deflmtely classiflea as 
Tipuloid, and distinctly more advaimed than such 
living forms as the Tanyderfdis, which have retained 
the onginal four-branched radial sector (Ms) 

Fig 1 sbowA this remarkable wing, which is just 
5 mm. in lengtii. The miasmg pmtions of the costa, 
uiex, and posterior margin, and of the i^otd part of 
the first cubitus, are indicated by braken linsaj 
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otherwise the wing is complete The wins is of the 
greatest interest, neoause any student of venation 
would certainly classify it as dipterous and notluns 
else, and yet we do not mow whether the tn««c< to whvdi 
xt belonged had four wxnga or only two ! Also, it is 
the oldest known dipterous typo of wing by many 
milhons of years 

To facilitate discussion, it would bo advisable to 
name the wing at once At Mr Barrett’s request, I 
name it after my wife, as Permottpula patrxeta n g 
et sp The wing must be classified m the supeifamily 
Tipuloidea, m a new family PermotipuhdaB char 
actensed by the slight degree of petiolation, the short 
2A and the elon^te median cell (mo), and in a new 
genus Permotvpvla distinguished by the form of So, 
]me positions of rtn and mcu, the extreme narrowness 
and irre^anty of me, and the sessile origin of both 
median forks from that coll A full analysis of the 
vonational characters and a comparison with known 
archaic forms of Diptera will be published elsewhere 
The fig^ure itself is sufficient diagnosis of the species 


This disoovety appears to indicate that the tend- 
ency towards lengthening and narrowing of the 
wings, which is marked enough to have ]^n com- 
memorated m the very name of the ancestral order, 
Mecoptera, ran to two successful specialisations The 
first of these, the family Bittaoidee, retained all four 
wings, and so remains classified to day as a family 
within the Mecoptera The second evolutionary effort, 
acting on much smaller and more insignificant types 
allied to the Nannochonstidae, produced the true 
Tipuloid Diptera, or two winged analogues of the 
Bittaoidie From such small and obscure forms as 
the one now discovered, the great order Diptera must 
have orimnated, with all its multitude of new types, 
lust as the even greater order Lepidoptera must also 
nave originated from small and obscure types re- 
sembling Micropteryx and its alhes For a correct 
understanding of the larval forms of these two great 
orders, maggot and caterpillar alike, we must go nack 
to the ancient polypod larva of the true Scorpion 
files 


The Department of Scientific and Industrial Research 


A PERUSAL of the Report of the Department of 
Scientific and Industrial Research for the year 
1027-28 (Cmd 3258 London H M S O ), which 
includes a summary review of the work earned out 
under the vanous research orgamsations of the 
Department dunng the year, will provide the reader 
with abundant evidonoo of the wide range of the 
activities and responsibilities of the Dejiartment 
The position of the research associations formed 
under the tegis of the Department is discussed else 
where in this issue (p 749) The National Physical 
Laboratory and the Geologioal Survey have been for 
some years under the general direction and control 
of the Department , and there are between forty and 
fifty research boards and committees, dealing with 
such diverse subjects as chemistry, fabrics, engineer 
mg, metallurgy, physios, radiology, building, arohi 
tectural acoustics, heating and ventilation, food, 
forest products, fuel, atmospheno pollution, national 
coal resources, water pollution, adhesives, dental 
mvestigations, gM oylmders, illumination, lubrication, 
and X rays To attempt to give, m a reasonable 
allowance of space, a condensed compendium of 
what the report has to say on all, or even most, of 
these activities, is obviously impossible, and we must 
be content to select, more or less at random, some 
features of interest 

There are 36 pam devoted to a summary of the 
main features of the work of the nineteen research 
associations still m receipt of grant aid from the 
Department The Wool Research Association has 
mtroduoed this year a new woollen nng spinning 
fnune which, it is claimed, is capable of producing 
two and a half times as much yam per spindle as 
standard frame, and of giving a superior yam It is 
the outcome of an exhmistive anafyais by the latest 
soientiflo methods of the exact flections of every 
part of the existing ' Standard ’ ftrianhma , an aaidyw 
which showed clearly the directions m which sim- 
pllcity eould bo effected withoutAlestroying praotioal 
effldeooy Reference is made to the newl^ allpy 
introduced by the Non Ferrous Metals Beseanh 
Aaso(fiatk>n as a result of investigatioas undertaken 
in co-operatioa with the Beoewoh Departanent, 
Woohndi It has a atrengik, weif^t for weight, some 
40 per cent greater than the ordinary commercial 
Jead which is used for lead pipe, and, beoauae of its 
freedom from the defect of a pcKudiar type of cracking, 
R ia behig used as a ooveihig for deetno eables. Tb» 
remaikaDM, but not suiprumg, staMmmt is made 


that “ the Association has hitherto failed, m spite of 
many efforts, to arouse any interest in it among 
manufacturers of lead pipe and sheet ’ This is but 
another instance of the many that could be given to 
illustrate the log between the completion of a re 
search and the application of its results to large scale 
industrial practice 

The report directs attention to the surprising 
statement m the inaugural address of the president 
of the Institution of Locomotive Engineers, in 
September 1927, that locomotive engineers have 
“ not at their di8[x>sal any facilities for trying out 
experimental scientific research”, and that there is 
no existing organisation m Groat Britain which is 
available generally for the accurate testing of the 
performance and thermal efficiency of a locomotive 
The Advisory Coimcil, as the result of recent confer 
enoea on this subject, foreshadows the establishment 
of a national organisation for locomotive research 

On the subject of low temjierature carbonisation 
the report states that “ several processes are now 
being operated on a scale large enough to provide 
rehable data by which the possible limits of coramer 
eial success can be juiced ’’ A subsidiary company 
of the Gas Light and Coke Company, for example, is 
erecting jfiant to try out on a oommercial scale the 
experimental retorte developed at the Fuel Researeh 
Statipn Other mvestigations, oonneoted with fuel 
researeh, to wtuoh brief reference is made, are those 
on metallurgioal coke, which are beuw earned out by 
the Federation of Iron and Steel Manufacturers m 
oo operation with the Department , on the use of 
pulverised fud m the mercantile manne , and on the 
eoonomicid use of coal 

The Empire Marketing Board has provided a sum 
of £18,500 for the penod up to Mar 31, 1929, which 
baa enabled the Director of Food Investigation to 
imtiate a new progrunme of research on the pre- 
servation and tran^rt Of fish Attention has been 
paid, in the first place, tii tiioae investigations likely 
to yield reaijlte o^i^le of adoption by the existing 
tohing fieet^ and, in putioular, to an mvestigation 
iittowe possibihty of landing in first rate oondition 
an inoreaM proportion of the fish caught ” Pre- 
hmmare mvestigations earned out during the summer 
m 1927 showed, rather' unex^tedly, that the flesh 
of fiah la not inherently of a highly perishable nature, 
but that, on the other hand, the natural rate of 
detenoration is i»ofpundly affected by seoondary 
environmental factors ” Aberdeen has been selected 
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as the location of a reeearoh station for the funda 
mental researches needed 

In summarising the work done and being done on 
cement and concrete research, attention is directed 
to the fact that there are two mam differences be 
tween concrete and steel which are in themselves 
sufficient to accoimt for the many anomalies observeil 
by engines s when applying to concrete the standard 
meth^s of test to detennino the strength of steel 
The first of these ilifferencos is the normal expansion 
and contraction of the material as the moisture in the 
surrounding atmosphere vanes and the second is the 
gradual flow of (oncrete under load Investigations 
on the measurement of adhesion stresses and of 
stresses intioduced in the steel of reinfoiced concrete 
by the shrinkage of cement have been undei taken at 
the Building fteaearch Station and have already 
been proiluetive of data of much importance 

Coming to the Department s activities that relate 
to what 18 usually called pure science we may note 
that the grants for lesearches research woikers and 
students for the year ended Mar 31 1928 ainoimted 
to £31 346 net The grants made under this head 
during 1927 28 weie in number 186 and the giants 
lofused 118 os compared with 214 and 213 respect 
ively for the previous year The lesearches so 
assisted in the year under review include among 
others the woik earned out by Sir William Bragg 
and his collaboratois on the A ray examination of 
materials and investigations on magnetic pheno 
mena by Dr P Kapitsa and his collaborators 


Age-Hardening of some Aluminium Alloys 

OOMF phjsical properties of five typical aluminium 
allot a contaimng copper magnesium sibcide i r 
both have been examined by Dr M I V Gayler and 
O D Preston and the results were presenteil at the 
March meeting of the Institute of Metals Ironi this 
experimental vork the followmg conclusions regard 
mg the causes of the age hardening of suoh materials 
are reached 

On prolonged annealing it is known that the pre 
oipitation of CuAlj or Mg,Si, or both depending on 
the composition of the alloy occurs The changes of 
density which occur during agemg together witli the 
aooorapanymg changes m the lattice parameter suggest 
that a similar precipitation from the sohd solution 
takes place during the earlier stages of this process 
X ray analysis stmws that m addition to the change 
of parameter, the crystals m the aged material are m 
a disturbed state which is gradually relieved m the 
taeatmg is continued Tins distortion of the space 
lattice 18 accompanied by an increase of the electncal 
resistance amd is believed to be caused ly the forma 

The precipitation of the di^Tved sutotamoe from the 
supersaturated solution entails, first the rejection of 
the atoms of the dtesolved metal from the lattice of the 
sohd solution ocoompamied by the possible formation 
of molecules a process which entails a profound dis 
turbance of the lattice In the second stage, which 
may follow closely upon the first and probably largely 
overlaps it, a ooa^ation of these rejected atoms or 
molecules takes place, resulting in the formation of 
mmute crystallitee This coagulation process, except 
perhaps m its earliest stages, by removing the dis 
solved metal from the matrix, will tend steadily to 
lessen the distortion of the lattice and thereby to 
dimmish the hiu'dness and the electncal resistance 
It 18 interesting to note that if the age hardening is 
due to the prempitaticm of a metal, and not a com 
pound of that metal, the hardsnmg effect is small , 
for example, the iron oopper alloys This would be 
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exxieoted on the basis of the theory outlined above, 
since it would cause less distortion of the lattice, no 
formation of molecules bemg reqmred If the forma 
tion of a compound involves the combination of atoms 
of the solute with those of the matnx a greater dis 
tortion of the lattice will occur and the haidening be 
greater When however the oornpound is formed by 
the combination of two or more different solute atoms, 
then still greater distortion is to be expected and 
marked increase of hardness results Thus the agemg 
of an alloy with 4 6 per cent of copper due to the 
formation of CuAl, is relatively much less than that 
of one with 1 08 per cent of Mg.Si 

Although up to the present the existence of lattice 
distortion has been inferred on general grounds the 
new evidence from the X ray spectra of aged alloys 
provides complete conhrmation and shows bv the 
broadening of the lines that this distm banco occurs 
to a marked extent which vanes with the degree of 
hardness an 1 electrical resistivity attained at the sue 
cessive stages of the process In the later stages of the 
agoing when coagiilation has become appi enable 
an! the precipitated substances have formed small 
distinct irjstallites the electrical resistance begins to 
fall agam the hardness diminishes and the lines in the 
X ray spectrum become less diffuse F ( T 


University and Educational Intellig^ence 

Cambridge — Dr A B Appleton has been re 
appcintcd Iniversity lecturer m anatomj and Mr 
O F Briggs has been reappointed Univeisity lecturer 
in botany 

(>rant8 have been made from the Uonlon ^\lgan 
Fund to Prof J E Mart Prof J Stanley Oardmer, 
Mr F I Brooks and Prof J Barcroft 

Dr H B Dean professor of jpathology m the 
Lniversity has been elected Master of Trinity Hall 

A Syndicate was appointed m May 1928 to report on 
the position of mineralogy in the studies of the Umver 
sity This Syndicate has now leported to the Uiiivei 
sity and has made the following recommendations 

(1) Two new departments should be created m 
place of the existing Department of Mineralogy, 
namely a Department of Crystallography and a 
Department of Mineralogy and Petrology (2) the 
Department of Mineralogy and Petrologj should be 
closely associated with the Department of Geology, 
but should also work m co operation with the Depart 
ment of Crystallography (3) the head of each of 
the new department* should be a professor and the 
rnimmuin additional staff of each department should 
be one lecturer and one demonstrator (4) a new 
building should be erected for the Department of 
Mineralogy and Petrolo'-y adjacent to the Sedgwick 
Museum (6) the premises of the existing Department 
of Mineralogy should be assigned to the new Depart 
ment of Crystallography , (6) crystallography should 
become a subject m Part I of the Natural Soienoes 
Tnpos but should carry a smaller maximum of marks 
than the existing subjects , (7) mmeralogy and 

petrology should form part of the subject of geology 
in Part 1 of the Natural Soienoes Tnpos, either as 
an alternative to palaeontology or m addition at the 
candidates option, and that in the latter case mmer 
alo^ and petrology tomther should carry the same 
additional maximum marks as that allotted to 
crystallography , (8) that both crystallography and 
mmeralogy and petrology should be moluded m Peirt 
n of the Natural Sciences Tnpos, but that the^ 
relation to the oHier subjects, or to possible sub- 
divisioiis of them, should be determined by the appro- 
priate Umversity bodies , (») subject to flie adoption 

; of the above recommendations, the existing subject of 



May 18, 1929] 


NATUBE 


781 


London — Presentation Day at the University was 
on May 8. the ceremony taking place m the Albert 
Hall, the Vice Chancellor, Sir Gregory Foster, presid 
mg The report of the Pnnoipal (Dr Franklm Sibly), 
the last to be presented under the old constitution, 
records continued pro^prees The number of oandi 
dates for all examinations attained for 1928 a record 
of 34,041, comparing with 11,937 in 1013 This 
number includes 3383 candidates for first degrees and 
608 for higher degrees, a total of 3891, of whom 2367 
were internal and 1 634 external In the last year before 
the War, the numbers were 900 mtemm and 907 
external The roll of internal students now comprises 
9886 names Refemng to the obligations of the 
Bloomsbury site, the Pnnoipal reported that four 
purposes had so far been approved — an administrative 
block, the Library, a Great Hall, and premises for 
the Umon Society , m addition, eleven other purposes 
have been provisionallly ^proved, including an 
Institute of Slavomo and East European Studies, 
towards which an offer of £36,000 £46,000 had been 
received and accepted from the government of Czecho 
Slovakia, and provision for the teaching of the History of 
Art, for which Lord Lee of Fareham is collecting a fund 

The Vice Chancellor, in welcoming the men and 
women who had become bachelors during the year, 
and those who had received higher degrees, appealed 
to the graduates to join Convocation and to use their 
voting powers when occasion arose “ These things ”, 
he said, “ m the past had been left to a small mmonty ” 
The University has a body of 170 professors, 80 
readers, and about 830 recognised teachers Next 
year the Umon Society would have a Umon House 
for the promotion of social hfe and the mamtenance of 
their mtereat in Umversity affairs Referring to the 
new statutes for the Umversity, the Vice Chancellor 
said that the colleges and schools are now more closely 
federated with the Umversity than before, and the 
symbols of this are the newly created Collegiate 
Council and the modification of the constitution of 
the Senate which has made it a more homogeneous 
body thui hitherto , and the growth of the mianoiai 
reaponsibihties has involved the creation of the 
Umversity Court to deal mainly with finance 

Mb F S Mabvxn will be conducting a histoiy 
course at Danzig m the first week of August and has 
aeoured the oo-operation of several scientific workers 
as well as historians and those mterested in mtema 
tional aflairs, which should make the tw^ve lectures as 
us^ul and comprehenaive as any that have preceded 
them m the ‘ iTmty ’ senes The general tome is 
“The World of To-day", pr “Progress m Ton Years 
of Peace Mr. Marvm proposes to deal with 
general mtemational relaticms smee the War, and 
Rear-Admiral J D Allen, an expert on armaments 
and naval matters, will treat of that aspect of progreea. 
Prof Dons Maclrinnon, of King’s College, Xondon, 
will leoture on “ Where we stand in Bi^ogy ”, and 
Mr L L White (author of “ Arohimedea", eto ) 
IS ooming from Berlm to [pealk on the position 
of the imysioal sdenoes CHher aspects vml not 
be neglected and, as Danzig ia a home of intM*- 
nationillam, it is hoped to aeoure the oo-operation 
both of German and Polish qieakeis and listeners on 
eduoatton, art, and literature The Beltifl trip oflera 
la itself gieatfattraoisons to viaitonrand ia too li^ 
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Calendar of Patent Records 

May 1 8, 1804 — Gas lighting has a well authenti 
cated history before the work of Frederick Albert 
Winsor, whose patent for an appeirstus for making ms 
for lightmg and heating was granted on May 18, ISM, 
but It was Winsor who first advocated the public use 
of gas lighting, and its supply and distribution from a 
central source Pall Mall was lighted by him in 1807, 
and the forerunner of the Gas Light and Coke Co -was 
formed a few years later 

May ao, 1800 —An early reaping maohme was that 
for which a patent was granted to Robert Mesures on 
May 20, 1800 A large tiair of sheiirs is fitted to a 
frame mounted on wheels Long handles are fitted 
to the shears and by these the apparatus is propelled 
and the shears operated Wires are arranged to 
guide the fall of the crop as it is out 

May 22, 1813 — -William Bnmton’s ‘ steam horse ’ 
for propellmg or drawmg carnages upon roads or 
railways by means of levers or leM worked by a 
steam engme and aotmg alternately or conjomtly 
gainst the ground, was patented on May 22, 1813 
TGie engine worked successfully on the Newbottle 
coUiery tramhne and drew coals up an moline of 1 m 
30, but was eventually wrerked by an explosion 

May 22, 1834 — ^Baron Heurteloup patented on 
May 22, 1834, a self pruning gun m which a long 
tube of detonating powder was contained in the stock 
and was moved forward into position by each fall 
of the hammer Tlie hammer out off the frag 
mmt of the tube required and then detonated the 
powder Li 1836 Heurteloup petitioned the Pnvy 
Council for a confirmation of the patent as he had 
discovered that a similar arrangement had been 
previously patented m France ui which a straw 
filled with detonatmg powder was used, though 
the action was different, the gun was not self 
pruning, and the patent had apparently never been 
put mto practice The petition was granted and the 
patent confirmed 

May S3, 1847 — Sydney Smith of Nottmghara 
solved the problem 01 the safe application of steam 
power by mventmg and making the first efficient 
steam pressure gauge, the steam acting on a flex- 
ible diaphragm connected through mechanism with 
the needle of a dial The patent is dated May 22, 
1847 

May S3, 1839 — The accordion —the intermediate 
between the mouth organ and the oonoerlma — waw 
the subject of the Austrian patent granted on May 28, 
1829, to Zynll Demian and his two sons Karl and 
Guido, organ makers of Vienna The patent was 
originally tor two years only, but was extended for 
another three years in 1831 

May 34, 1834 —The oham grate mechanical stoker 
was firrti devised by John George Bodmer, and was 
inninHaH with Other forms of the meohamoal stoker 
in his patent No 6616, sealed on May 24, 1834 
Bodmer described in hia specification apparatus of 
the widless oham type, but his preferred form con 
sisted of a number of separate carnages which were 
intermittently pushed forward and one by one dis- 
charged at the back end, to be returned rapidly to 
tbe ^nt and fed with fresh coal for another passage 
through the funmoe It was left to John Juokes, 
seven years later, to perfect the endlees-oham type 
apd introduce it mto mdustry 

May S4, 1847 — The fish plate jomt now m universal 
use for ttie rails of rafiways was mvented by W 
Briduss Adams, and was patented by him and 
RhbSt RiSiwdson on May 14, 1847 UntU its 
adi^ion, rails were butt- or 1^ jointed together m 
wide chairs 
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Societies and Academies 

London 

Roy»l Society, May 9 — R H Fowler and P Kapttza 
Magnetostriction and the phenomena of the Cone 
point Various physical consequences of Heisen 
berg B theory of ferro magnetism are diBcuesed The 
phenomena reqmre the mteraotion integral called 
by Heisenberg to moreeme with the volume of the 
crystal at least over a small range of value covering 
the normal value for iron — C G Darwin A ooUisioii 
problem m the wave mechanics In the (luantum 
theoiyr the motion of matter can be regarded as a 
wave motion but this motion is interpreted m terms 
of particles m order to describe what is observed 
In an ideal exxierunent of this kind depending on 
collisions between two free bodies, the particle like 
behaviour is given just as succeesfully by the wave 
theory Thus the interpretation can sometimes bo 
postponed — J A Gaunt The relativistic theory of 
an atom with many electrons The total angular 
momentum of the atom suitably defined, has the 
scune properties as m the non relativistio theory The 
inner and magnetic quantum numbers, and their 
selection rules can therefore be taken over into the 
new theory — R de L Kronig The quantum theory 
of dispersion in metallic conductors — N F Mott 
The interpretation of the wave equation for two 
electrons As required by the relativistio equation 
proposed by Edduigton the results of the two separate 
experiments required to locate each electron are 
uidependent — G I Taylor The criterion for tur 
bulence in curved pipes Coloured fluid is introduced 
through a small hole in the side of a glass helix through 
which water is ninnmg C M Whites conclusion 
from resistance measurements, that a higher speed of 
flow 18 necesstuy to maintam turbulence in a curved 
pipe than in a straight one is verified — H J Phelps 
and R A Peters The uifluenoe of hydrogen ion 
concentration on the absorption of weak electrolytes 
by pure charcoals Hydrogen ion concentration 
uifluenoes adsorption upon punfled charcoal of various 
organic acids and bases and of some ammo acids m 
varymg decrees, sometunes showing a relationship to 
the degree of ionisation — R K Asundl The third 
positive carbon and associated bands The third 
positive carbon bands, the 3A bands and the so called 
Wolter spurious bands, have been photographed A 
complete vibrational analysis of uie three systems 
shows that they have the same final electronic state 
— F J Wilkins The kmetics of the oxidation of 
copper (1)— C E KMj, T H Laby, sud A H 
Turner Analysis by X ray spectroscopy — M C 
Johnson The adsorotion of nyorogen on we surface 
of am eleotrodeleas diaoharge tube — A Elliott The 
absorption band spectrum of chlorine — H W 
Thompson and C N Hinthelwood The influence of 
nitrogen peroxide on the ootnbmation of hydre^m 
and oxygen — H T Flmt The first and second omer 
muations of the quantum theory — 8 Bhagavantam 
The magnetic anistropy of naphthalene crystals — 
A H Wilson Perturbation theory in quantum 
mechanics (2) — C G Lyons amd E K Ridsal On 
the stability of iinimoleoular films (1, 2 and t) — 
PAM Dirac Qiumtiun meohiuuos of many 
electron systems — 0 W Richardson and P M 
Davidson Die spectrum of The bands onadorcus 
to the j^hehum line spectrum (8 and 4) — It E 
Hurst The suspension of samd in water — D Brunt 
The transfer of beat by radiation and turbulence in 
the lower atmosphere — W G Bickloy Hydro 
dynanuo forces acting on a cylinder m motion, and 
the idea of a ‘ fayc&odynamio centre — M L B 
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Ollphant The action of meta^table atoms of helium 
on a metal surface — J Hargreaves The effect of 
a nuclear spm on the optical spectra — M N Saba 
and Ramash Chandra New methods m statistical 
mechames 

Linnesn Society, April 18 — G Claridge Dnice A 
botamoal tour m Cyprus The botanical history of 
C^rus la a long one Theophrastus mentions some 
of its products Dioscondes alludes to its Origanum 
oil and Drummond m 1764 was the first to record a 
definite endemic species Quercus alntMta a second, 
Onosma fnUtcostim was found by Labillardi^re in 
1787 Putona and the Cedmt also thus early 
been noted Its true scientifio exploration was bi^an 
by Sibthorp in 1787 accompanied by his artist Bauer 
the discoverer of PtngutnUa crystalUna The new 
species were published chiefly by Boissier T Kotschy 
visited the island three tunes between 1840 and 1802 
and brought ux> the number of species to 1060 
Mr A La^lles (now Sir Alfred) when he was judge 
there and his sister Miss Laacelles made oonsiderable 
collections in 1000-2 The author verified some of 
the earber records and added Lamprothammtim papu 
loeum J Groves a great extension in the north east 
— G S Carter and L C Beadle Respiratory adapts 
tions among fishes of the swamps of the Paraguayan 
Chaco As jireviously shown, the fauna is normally 
exp<8ed to great lack of oxygen The fishes may 
obtam a further supply of oxygen from the well 
oxygenated surface film of the water and the air 
above the water Of the twenty species collected m 
the swamps eight breathe air and the remainder make 
use of the surface film by means of accessory organs 
Most of the excretion of carbon dioxide is carriM on 
in the gills but the absorption of oxygen takes place 
almost entirely m the accessory organ This is due 
to the evolution of the accessory organs for hfe m a 
medium poor m oxygen, and not for migration out of 
the water It is suggested that m the evolution of 
the vertebrates aerial respiration was evolved in 
waters of this type as an adaptation to lack of 
ox^g«i while the fish was purely amiatio and that 
this development opened the way to the later changes 
definitely associated with the migration 

Bbdssels 

Royal Academy of Belgium, Oct 13 — P SUoobant 
The meeting of the International Astronomical Union 
at Leyden, July 6-18, 1928 A general account of the 
work done at the meeting — D V J onesco A theorem 
of Lord Kelvm (2) — Victor Van Straelen The tnassio 
orustacoan decapods and the on^ of a phylum of 
Braohyura — Henn Fredericq The ohronaxy of the 
musoles of insects From the measurements given the 
motor muscles of the winm of the dragon fly, humble 
bee, and blowfly must be oonsidert^ as organs of 
moderately rapid function This idea, whion is m 
contradiction with accepted ideas, can be explamed, 
with Jarolimek if it is admitted that these musoles do 
not act directly on the wing — Henn Fredericq The 
ohronaxy of the mvertebrate heart (oephalopods and 
decapod crustaceans) The bathmotrope action of the 
Visceral nerves of the octopus — J E Verechaffelt 
The determination of surfaoe tension by the method of 
separating discs A discussion of the theory of the 
method and experimental figures for water, benzMie, 
nitrobenzene, carbon tetraonlonde, and anilme — B 
Delporte Discovery and obawations of minor 
planets at the Royal Observatory of Uocle — Bm 
Vincent Observations on the liters penetrated at 
the No 2 pits of the Eysden coal pit, near Maaaeyok 
— Armand Duchesne The influence of the tlier< 
mometer mass on ttie measuremmt of a constant 
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perature or of on© varying with tune Experiments 
are deeonbed which support the contention that the 
temperature of a superheated vapour or of a gas can 
only be measured accurately with a thermometer of 
nwligible mass 

Nov 3 — P Stroobant A new calculation of the 
flattening of Saturn — E Oelporte Disoovenes and 
observations of minor planets at the Royal Observa 
tory of Belgium — Henri Fredericq The action of the 
faradisation of the nearer portions of the ganglion 
nerve cham of the lobster on the chronaxy of the 
distant portions — Victor Van Straeien A new pro 
sown from the Diois Hautenvian and the Cretaceous 
‘ Dromiacea ’ m general — D V Joneaco A theorem 
of Lord Kelvm (3) 

JjXiasaiULD 

Academy of Sciences {Gomptes rendxis, 1920, No 1) 
— S Koatytschew and V Berg The forma of calcium 
compounds m vegetable tissues The bulk of calcium 
m vegetable tissues is m the form of salts, mainly of 
oxalic, phosphoric, and carbonic acids , some of it is 
in complex combmations with organic substances, or 
m the form of salts absorbed by the colloid substances 
of the protoplasm No difference in the forms of 
calcium compounds found in leaves and m the organs 
devoid of chlorop^l was found — N Gutkova A 
mmeral of the keffekilite group from the Tortiaiy 
deposits of the Crimea — A N Kiritshenko Contri 
bution to our knowledge of the genus Aphdochtrtu 
(Henuptera, Naucondae) A bst of 22 species of the 
genus 18 given and their distribution indicated on a 
map Two new spiecies, A tmproeerua from Man 
chuna and A utauneMta from the Ussuri land, are 
deeonbed and figured — I Efremov Finds of etego 
oephals in the north east of European Russia Four 
distinct places where fossil remains of stwocephals are 
found are deecnbed in deteul — A P Filippov Do 
formation of elliptic plates with supported margins — 
T Stiegoleva-Barovskaja The first representative of 
the family Mordelhdaa (Coleoptera) from the Jurassic 
deposits in Turkestan A new genus and species, 
Prcamordella martynovt, representmg a new subfamily 
Prscmordellmss is described 


Rome 

Royal National Academy of the Lincci, Feb 3 — 
G D’Achitrdi Mode of formation of mimetic groups 
of daohiardite This mmeral, found m the geodes of 
one of the pegmatitio veins traversmg the gramte of 
Monte Capanne, near 8 Piero in Campo, Elba, was 
termed mimetio zeoLte, from its composition and from 
Its occurrence m apparently octagonal pnsms formed 
by the union of eight crystaDme mdividuals The 
pseudo prismatic groups have an upper funnel shaped 
end, either closed or open at the centre The ongm 
of this structure is discussed — L Petri Behaviour 
of the olive under the influence of uranium radiations 
and of ionisation of the air The stimulating action 
of ionised ear on the growth of the olive is neutralised 
by the radiations omitted by the green oxide of 
uranium, When these exceed ip intensity a certam 
limiting value — G Vitali Biinchi’s identity for 
Riemann’s symbols m generalised absolute calculus — 
A Signorini Electrostatic mterpretation of the 
Kutta>Joukowski theorem — L Fsntappid Functional 
operators and calculation of mfimte matrices m the 
quantum theory (2) By means of the notion a 
symmeMcal or hemisymmetrioal functional product 
m ^eral, of the notions of the theory of 
anBlytioaTfunctionalB, it is possible not only to replace 
all uie symboho foimations (mostly divement senes) 
used in the oaloulua of motnoes due to Heuenbeig, 

No 3107, VOL 123] 


Bom, and Jordan, by so many mtegral formations of 
well defined significance, but also to reduce the whole 
matrix calculus to the calculus of symmetnoal com 
position of the functions of two variables co ordmated 
to the matrices themselves — A De Mira Fernandes 
Superficial tran8|>ort8 — Silvia Martis In Biddau In 
vestigation of a rational expression for the piowers of a 
matrix of the third order — Ines Sacilotto Riemaim 
symbols m generalised absolute differential calculus 
— B Colombo Certain theorems regarding the 
generalised transformations of Darboux — A Carrelli 
Broadenmg of bands by resonance ( 1 ) The causes for 
the broadenmg of spectral lines are numerous When, 
for example, the concentration of sodium atoms is 
diminished, the effect of resonance becomes annulled, 
but the pressure or Stark effect begins to preponderate, 
this effect being proportional, not to the number of 
atoms of the same kind, but to the total number of 
atoms or ions of any kmd present in the flame More 
over, when the concentration is extremely small, the 
Ime, although having zero breadth from the Moltzmark 
effect or the effect of pressure, has a fiiute breadth by 
auto oxtmction or by the Doppler effect, and hence 
there should be a zone of values for the concentration 
m which anomalies m behaviour foreseen by Holtzmork 
become apparent Such a zone may be readily realised 
expeninontally — M Amadori Condensation products 
of glucose and p anisidme Like p phenetidme, 
p anisidme condenses with glucose, giving two pro 
ducts, ono, melting at 86°, having a glucosidic con 
stitution, and the other, melting at 140°, the oonstitu 
tion of a Schiff’s base — G Malquori Conductivity 
of mixed solutions of load and ammonium nitrates 
The formation of complex compounds, assumed to be 
a probable cause of the solubility relations of solutions 
oontaimng lead and ammonium nitrates, is confirmed 
by a study of the electrical conductivities of such 
solutions — A TuIIi Chenucal analysis of a mummy 
contnbution to the study of mummification Ex 
simination of a mummy from the Vatican Miiseuni 
which, although bearmg an inscription indioatuig it 
to be that of a lady of noble birth, was that of a man. 
pomts to tho use of natural balsams m tlve mum 
mi^ng process — Marla Bergamaichi Absorption of 
carbon dioxide by means of roots, and its utilisation 
in chlorophylho synthesis The results of exiienments 
on maize and other plants show that plants grown in 
an atmosphere aboolutely devoid of carbon dioxide 
form starch in their leaves by utilismg the carbon 
dioxide absorbed by their roots from the soil or from 
the nutrient solution surrounding the roots Flantd 
grown m this way from seeds contain a greater amount 
of carbon than the seeds themselvee, and are, therefore, 
able to ' orgamcise ’ carbon dioxide absorbed through 
the roots The objection that, m such cases, the 
orgcuuc substance is formed entirely at the expense 
of the carbon dioxide furnished by respiration is thus 
refuted Theee results are of both physiological and 
practical importance, and mdioate the value of 
supplying carbon dioxide to the roots as well os to 
the leaves — G Quagliariello Investigations on the 
mechanism of lymph formation The differences m 
ohemioal constitution and m chemico physical pro 
perties between lymph and plasma may be explamed 
to some extent by assuming that, between the two 
'liquids separated by a membrane far more permeable 
to eleotrolytee than to colloids, there is a tendenw 
to the establishment of a membrane equilibrium It 
is not, however, contended that the relationship 
betwem blood and lymph is completely represented 
by a simple system of this kind, as it is recognised 
that lymph is formed, not only from the blood but 
also from the tissues, which may be able to withdraw 
from the lymph one element in preference to another 
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Competition and Progressive Industry 

C fOMPETITlON m a general sense is easily 
^ defined, and the dictionaries are fairly clear 
and consistent in their meaning In the stnctly 
economic sense also there has hitherto been little 
difficulty The American economist Walker, for 
example, is very precise and defimte m his de 
scnption of the essential nature of competition 
Competition, he says, signifies the operation of 
mdmdual self interest among the buyers and 
sellers of any article in any market It implies 
that each man is acting for himself solely, in ex 
change, to get the most he can from others, and 
to give the least he must himself Competition 
IS opposed to combination in any form, to custom, 
and to sentiment, even though these, especially 
the two latter, in actual business have always 
played a part 

No one to day believes, however, in the possi 
bility of pure and unalloyed competition, wholly 
unrestrained and unregulated Not only does it 
exist, of itself, in many varied forms and mam- 
festations, but also it has been profoundly affected 
by the mtroduction of ethical and moral considera- 
tions, many of which have acquired the force and 
status of law Moreover, other great forces have 
sprung mto existence and rapidly developed of 
late years, such as oo operation and combmatiou, 
the formation of trusts and cartels and of vast 
international conglomerations, whereby the ongmal 
conception of competition has either been pushed 
entirely mto the background or has been trans- 
formed beyond recogmtion The question is thus 
raised m an acute form What is the real essence 
and purpose of competition in industry to day ? 
What part, if any, does it seem deetmed to play 
m the future ? Can it be reconciled and fit m 
with the new changes and new forces, or is it bemg 
transformed out of existence ’ 

Much confusion of thought on these questions 
arises from the divergent views held in regard to 
I mdustry itself and its proper place m the scheme 
of thmgs The socialist attitude, for example, 
towards competition will be very different from 
that of the mdividuahst , and agam, those who 
disbelieve m mdustnalism altogether will certainly 
entertain the utmost loathing for competition, the 
' most powerful instrument of progress It is there 
fore necessary, at the outset, to make a philo- 
sophical distmotion, and decide whether we believe 
m progress or not, whether* we have a profoimd 
faith m the Baooman philosophy of ‘ fruit ’ or m 
the Diogemo dootnne of the tub, with its reduction 
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of wants and satisfactions to a mmimum It is 
not necessary at this time to deal with the larger 
question of progress and its would be philosophical 
cntics, or to frame an elaborate apologetic of 
modem industry It will be taken for granted that 
progress, with all its errors and bhnd gropmgs and 
possibly mistaken ideals, is desirable and mdeed 
mevitable , that it is not necessarily soul deaden 
mg matenalism, but can be made subservient to 
the highest mtellectual and moral mterests and 
activities of mankmd It will be shown that com 
petition can play a vital and mcreasmgly nobler 
part m that progress 

In regard to the socialist attitude, it is of interest 
to quote J Stuart Mill’s mcisive condemnation 
thereof — and he of all men, cannot be charged 
with undue harshness to the sociahsts He says 
I utterly dissent from the most conspicuous 
and vehement part of their teaching, their declama 
tions against competition With moral concep 
tions in many respects far ahead of the existing 
arrangements of society, they have m general very 
confused and erroneous notions of its actual work 
mg , and one of their greatest errors, as I conceive, 
is to charge upon competition all the economical 
evils which at present exist They forget that 
wherever competition is not, monopoly Is , and 
that monopoly m all its forms is the taxation of the 
mdustnous for the support of mdolence, if not of 
plimder Instead of lookmg upon comTOti 
tion as the baneful and anti social punciple wmch 
it 18 held to be by the generahty of Socialists, I 
conceive that, even in the present state of society 
and mdustry, eveiy restriction of it is an evil, and 
every extension of it, oven if for the time mjuri 
ously affectmg some class of labourers, is always an 
ultimate good To be protected against comMti 
tion IS to be protected m idleness, m mental dull 
ness , to be saved the necessity of being as active 
and mtelligent as other people ” 

This no doubt is far too sweeping, and, while 
showmg up the error of the socialist view, commits 
senous blunders of its own Every restriction of 
competition is not of course necessarily an evil 
nor IS every extension thereof an ultimate good 
nor 18 every form of monopoly always evil In 
fact, neither Mill nor the socialists have found the 
real truth Both competition and monopoly require 
proper regulation and control, when both may be 
highly beneficial It is not mdeed by any means 
oertam that unrestramed monopoly is a greater 
social evil than unrestramed competition, though 
strangely enough, and through a most remariuble 
form of mental abwiatum, free competiticm has 
been held by some, for example, the framers of 
Ame4M|| (mti'trust l^islation, to be sacrosanct 
and ab^ reproach, whilst mcmopoly has been 
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anathematised as everythmg that is bad Under 
the latter misguided view the whole basis of patent 
law, among other things, is thoroughly wrong and 
unsound But a full discussion of monopoly and 
all its imphcations must be deferred 

In its natural and original sense competition 
means the struggle for existence, issumg m the 
survival of the fittest It dominates biology and 
the theory of evolution, and when Herbert Spencer 
apphed evolutionary doctrme to social phenomena 
it was taken over almost in its entirety — with all 
its crudeness and cruelty — by the economists, at 
least for a time Huxley seems to have been among 
the first to see that this was gomg much too far 
He realised the necessary checks to the full force 
of competition which must be imposed by the 
social framework withm which it acts Social 
progress ”, says Huxley, means a checking of the 
cosmic process [of ruthless competition and 
struggle] at every step, and the substitution for it 
of another which may be called the ethical process , 
the end of which is not the survival of those who 
may happen to be the fittest m respect of all the 
conditions which exist (envuonment), but of those 
who are ethically the beet ” Thus an ethical 
aspect was mtroduced, and thus incidentally we 
see also that the question, Who are fittest to 
survive ^ to which reference will be made later, 
IB mvolved 

Prof Gide’s definition is When each individual 
18 at hberty to take the action he considers the most 
advantageous for himself, whether as regards the 
choice of an employment or the disposal of his 
goods, we are hvmg under the regime of competi- 
tion But this takes too much for granted and 
lacks precision, for, strictly speaking, robbery with 
violence, or piracy, or fraud and cunning, are not 
excluded It is therefore clear that competition 
must keep within the law, most of which — wntten 
and unwritten — can be summed up m the good old 
sjiortmg phrase, “ Play the game, and take no 
mean advantage of a rival” Moreover, we no 
longer bebeve m the blind uncontrolled evolution 
of society We bebeve it u possible to set definite 
aims before us, for example, m regard to race 
improvement and the ultimate attamment of the 
highest type of manhood No longer is everything 
to be saonfioed to the aooumulatum of wealth , we 
place man first , and with this profound change m 
aim there is a change m the rules of oompetotion 
Slavery has been abolished , piracy does not now 
figure in honourable competition , the labour of 
young children is oondmnned , the hours of work 

adult tom and women have been reduced. Tba 
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oroehdes of the oosmio struggle are being constantly 
mollified by ruing ethical and moral standards 
What may be called the ‘ plane of competition ’ 
has been raised to loftier heights, and much has 
been left behmd and below m the process Puracy 
and all that it means, the arbitrament of force and 
cunnmg, has fallen outside of and below that 
ruing plane, and has been replaced by other 
mighty forces working strongly for social better 
ment Of these forces, co operation, or the eniarge 
ment of Ote eotnpettUve group, u among the greatest 

At first Bight it would appear that mcreasmg 
oo operation means decreasing competition, but 
thu u probably a superficial misconception There 
has been co-operation from the beginnings of 
things Even among ammals, with the struggle 
for exutence at its keenest, there u, nevertheless, 
a certam amount of mutual agreement and help 
among the members of a group or oommumty 
What has happened in modem tunes, with growing 
co-operation, u a difference m degree rather than 
in kmd the competitive group has become larger, 
and new groups have been formed This ooales 
oing mto groups, pohtical, economic, scientific, and 
the like, u one of the most oharaotenstio pheno 
mena of modem society, and its reaction on com 
petition IB of profound mterest One of the results 
so far IS an infinite variety of competitive groups, 
and although the competition, as between different 
groups, may be keener than ever, it u also cleaner, 
and the effect on an individual u softened and 
modified, not only by association with others in 
the group, but also by a rumg tide of sympathy, 
benevolence, and pubhc humamtananum ex- 
pressed both through law and custom , and the 
group u thereby strengthened Darwm realised 
thu clearly enough He says 

“ Animals endowed with the social instincts take 
pleasure m one another’s company, warn one 
another of dan^r, defend and aid one another m 
many ways Inese uutmcts do not extend to all 
the mdividuals of the species, but only to those of 
the same oommumty As they are nighly bene 
fioial to the species they have probably b^n ao 
quired through natural selection ” 

In human affairs, however, the groups are gettmg 
larger, are reaching out rapidfy to international 
dimensions This u a stem fact of our tunes, and 
we see not as yet clearly whitbrnr it will lead us, 
ov how it will end It u the greatest and most 
perplexing {smblem of the age But one thing at 
least seems perfeotly clear. If we take for examina 
tion any one pu^oular group, say, a tarade umon 
of workm in vxy one mdustry, do we not see that 
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the grand idea of oo operation u not neoessawily 
antagonutio to or mutually destmotive of com 
petition , that competition, m one very important 
direction, may be retamed m full force, namely, in 
the terms of admtssHm to the group ? Membership 
of a group m most professions, and formerly m the 
old trade gmlds, is or was a guarantee of a certam 
standard of workmanship and character It u 
surely m the best and highest mterests of a group 
or union to mamtam a high standard It would 
still be possible to permit of several grades within 
the group, and the good workman should not be 
penalised and brought down to the level of the 
mfenor, or the latter unduly bolstered up to 
heights beyond his deserts As we have already 
seen, even J Stuart Mill would allow no weak 
sentiment, no excess of humamtanan zeal, to 
thwart the exercise of this salutary principle 

In regard to another important manifestation of 
mdustnsl groupmg, namely, that of the trust and 
mtemational oombme, and its effect on competi- 
tion, it IS only possible to refer here very bnefly to 
one or two pomts It is now generally agreed that 
complete monopoly is very difficult of achieve 
ment, and even if achieved it must be subject to 
control by the State But the form of control, as 
the Federal Trade Commission of the USA has 
found, presents great practical difScuities The 
oombme itself, however, and also the trade associa 
tion, IS finding that, m its own best mterests, it 
must put service to the pubhc before exploitation, 
and that control should be exercised so far as 
possible from within rather than imposed from 
without Hence it is that there is now much talk 
of ethical rules and standards by trade associations, 
especially m the U S A , and that unfair methods 
adopted by any member should justify the expul- 
sion of that member from the group Here agam 
the competitive prmciple may be apphod m the 
selection of the nght men to control the destimes 
of the group, and perhaps also by the imposition 
of certam conditions and standards of membership 
This also apphes to the oo operative societies m all 
their manifold forms 

It IS being moreasmgly realised, even by the most 
powerful combine, that trade is healthiest and most 
fiourishmg when built up, not on selfish aggrandise 
^ment but on servioc, good qiiahty, and moderate 
prices , and those groups are ‘ fittest to survive * 
who take their stand on these adamantme founda- 
tions Competition of the right kmd is still the 
mainspring of progress, but it is oonstantiiy rising 
to higher levels, and imphes worthy struggle for 
the things that matter 
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History of Biolog^r 

The History of Biology a Survey By Enk 
Nordeiifikitild Translated from the Swedish 
by Leonanl Bucknall Eyre Pp xu + 629 + 
XV + 16 plates (London Kegan Paul and Co , 
Ltd , 1929 ) 25s net 

A SYSTEMATIC historical account of the 
development of biology has long been a 
desideratum, and, as Dr Ra3rmond Pearl says of 
the German edition, the blank has been admirably 
filled by Enk NordenskiOld ” The author is a 
tramed origmal worker m zoology, whose ex 
penences, among others, ranged over the shores 
of the North Sea at the St Andrews Marine 
Laboratory, and whose zeal, erudition, and 
scientific accomplishments enabled him to deal 
with the subject no less adequately than his facile 
pen portrayed 

The task undertaken by the author was one of 
no ordinary magnitude, mvolvmg mfimte labour 
and careful judgment m addition to an extensive 
and sound knowledge of biology, so that he was 
enabled to grasp the trend of the labours and 
epitomise the mam facts or theones of the 
writers from various pomts of view, as well as 
bestow sound cnticism The work is divided mto 
four heads (1) Biology m classical antiquity , (2) 
biology during the Renaissance , (3) biology m the 
seventeenth and eighteenth centunes , (4) biology 
dunng the first half of the nmeteenth century 
The author centres m Babylon, that ancient home 
of civilisation, the early acquaintance with the 
subject from contact with animals — though Onental 
wisdom was largely composed of the mystical 
and the magical — matured and developed by a 
powerful pnesthood The Egyptian and Israehtic, 
the Umdu and Chmese conceptions followed 
Amongst the earhest scientists of Greece, agam, 
vrere the loman philosophers, some of whom, like 
Thales, regarded water as the cause of all things — 
even the earth coming mto bemg from its con 
densation, whilst hving forces were evolved by a 
kmd of primordial procreation m the mud The 
influence of the philosopher Pythagoras on scientific 
development was great, as also was that of Plato, 
who laid the foundation of biological systematisa- 
tion The early medical wntmgs of Greeks, such 
as those of Hippocrates (the Great) “ on air, water, 
and places ” , and the belief that the body was 
composed of four elements — fire, air, water, and 
earth— closed the period of natural philosophers’ 
speculations Vet about this time human osteo- 
log^ studied so far as the skelet(m, the brain. 
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nervous system, the eye, ear, and the urogemtal 
system 

The advent of Aristotle, one of Plato’s students, 
and the greatest biologist of antiquity, meets with 
ample treatment He upheld the domination of 
form, that is, of the spirit, over matter, and of 
motion as the origm of all things As a prohfic 
wnter on biology, metaphysics, statesmanship, and 
art, his mfluence was great He mterested himself 
m manne as well as land animals , mdeed, the 
former are better represented m his works than the 
latter His evolution was a product of divme 
wisdom, whereas that of Democritus was the 
dominion of necessity 

The anatomists of Alexandria and those of 
Arabia next come under review, and thereafter 
Phny and Galen are dealt with, as well as the 
condition of science m the Middle Ages Moreover, 
the institution of umversities m the twelfth 
century as growths from the cathedral schools 
was a noteworthy development As the pupils at 
these schools mcreased m number the teachers 
combmed to form what was termed a Umversitas 
magistrorum, and thus the Umversities of Pans, 
Oxford, and Leipzig were founded 

Dunng the latter part of the Middle Ages 
biology was often promment, though the wntmgs 
of Aristotle were chiefly followed, and a compila 
tion of the literary material of the past was 
common One man, however, resolutely fought 
the schoolmen and their antiquated views , this 
was Roger Bacon, and he led the way to the future 
Renaissance Nature was now to be studied un- 
fettered by Church dogmas and scholastic systems, 
and thus biology reached results far beyond those 
of Aristotle or Galen Ushered m by the “ Novum 
Oiganum ” of Francis Bacon, a number of dis- 
tmguished authors m zoography, anatomy, medical 
science (moludmg dissection), such as Vesahus and 
Fabncius, led up to the epoch making discovery 
by Harvey of the circulation of the blood, which 
ousted from the field all the previous erroneous 
views 

The end of the seventeenth and the eighteenth 
century was marked by the appearance of 
mechamcal Nature-systems such as those of 
Descartes, Hobbes, and Spmoza , yet Boyle, the 
first modem chemist, and Newton, the illustrious 
discoverer m mathematios and optics, flourished 
Hie end of the seventeenth century saw the 
discovery of the lymphatic system and notable 
advances in anatomy and physiology, the author 
oonsutently giving to each discoverer a due meed 
of iMraise — the result ci his own industry m master- 
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ing their researches Names familiar to every 
student of biology, such as Leeui^enhoek and 
Malpighi, are crowded m this great penod in the 
history of anatomy The beginning of the eight 
eenth century saw a further senes of aUe workers, 
commencing with Sydenham and Itbffman (the 
latter holding that mattse and motion formed the 
foundations of existent), to Swedenborg’s m 
vestigations of the brain 

Before the advent of Linnaeus, attempts to 
classify plants had been made by Cesalpiniis, 
Toumefort, and Ray, the “ Histona plantarum 
generalis ” of the latter forming an important 
treatise He also wrote two zixilogical works of 
note , and, besides his later publications, which 
were extensive, ho made advances in realising 
the difference between species and genus, and he 
had a keen eye for natural groups 

In the treatment of Lmnseus the author’s skill 
in epitomising the sahent features of a distinguished 
man’s career are conspicuous He shows that 
Linnaeus jiossesaed an extraordinary capacity for 
observing natural objects and surroundings, and 
such he used in the various important works, for 
example, the ‘ Systema Naturae ” His plant 
system and his binomial nomenclature are amongst 
his most successful performances The account of 
BuSon and his friend Daubenton follows, the 
theoretical ideas of the former and thi anatomy 
of the latter bearmg important fruits 

The advance of natural science in the eighteenth 
century by R6amur, the experimental and specula 
tive biology of Haller, Bonnet’s parthenogenesis, 
Wolff’s generation theory and epigenesis and other 
noteworthy features of the penod are fully dealt 
with Descnptive and comparative anatomy by 
Albinus and Camper, as well as the labours and the 
museum of John Hunter, carry us to Pallas, 
zoologist, botanist, and traveller — all receiving 
careful treatment Modem chemistry and its 
influence on biology is then considered, whilst 
cntical philosophy and romantic conceptions of 
Nature follow Kant, Fichte, Goethe and his 
metamorphosis of plants are all ably entioised, as 
also Oken’s natural philosophy, Erasmus Darwin 
and his “ Zoonomia ”, E Q St Hilaire and his 
fundamental type of vertebral^ 

We now reach biology in the first half of the 
nineteenth century — a penod m which a galaxy 
of emment comparative anatomists occur — from 
Vicq d’Azyr to De Blainville, two names being 
especially famihar, namely, Lamarck and Cuvier, 
though all are noteworthy Lamarck, from his 
numerous works, is looked on as a pioneer of 
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modem biology His life theory is motion, and 
he asserted that spontAnoous generation goes on 
incessantly under heat, light, and electricity 
Cuvier’s chief mvestigations were in the vertebrates 
— both living and extinct To the last he held 
to the immutability of species and to the in- 
comparability of types Bichat and Do Blainville 
both accompbshed important work Embryology 
recoiveil great ad\ ances, especially experimentally , 
workers in microscopy and cytology were numerous, 
others in the held of geology also mode great 
strides Then came Darwin, whoso sketch gives 
another example of the author’s method and 
fairness to the groat naturalist, his supporters 
and opponents His theory early found a home 
m Germany, ehanipioncd by Gegenbauer and 
Haeckel, and his influence compelled a whole 
generation everywhere to follow his line of thought 
The discovery of microbes by Koch, the work of 
Anton Dohrn at Naples, the researches on heredity 
and descent, the advance of experimental biology, 
and distinguished workers who followed Mendel, 
or extended biochemistry, conclude this remarkable 
book with its thirty two jiortraits of ancient and 
nimlern biologists Thi author, indeed, has ac 
complished a task almost as formidable as that of 
his distinguished uncle m surmounting the North 
East Passage W C M 


Medieval Devil Worship 

The History of the Devil the Horned Ood of the 
West By R Lowe Thompson Pp xiv + 172 + 8 
plates (London Kc'gan Paul and Co , Ltd , 
1929) 7a (kl net 

I T 18 interestmg as well as instructive to reflect 
that, even at the beginning of the present 
century, it was not an uncommon thing to find tlje 
religious practices of primitive peoples described in 
the pages of missionary magazines os ‘ devil wor- 
ship’, and the term is still frequently ascribed in 
popular language to the Voodoo rites of Haiti The 
missionary of to day will not be responsible for a 
like crudity , but his predecessors in stigmatising 
what was outside the pale as the provmce of the 
Adversary, was following the precedent of the early 
Church For the early Christians the devil was a 
verv real problem Not only had eastern religion 
and philosophy made familiar the opposition of the 
good and evil principles , the Church was constantly 
confronted with the problem of backsliihng, more 
often than not mvolved m the performance of omc 
duties Further, the Chnstians were the more harsh 
in their condemnation because they themselves in 



790 


NATURE 


[May 26, 1929 


their attitude to the world of spintfl were not 
far removed from the pagans, even though they 
worshipped other gods 

Therefore heretics, whatever their heresy, were 
ensnared by the devil , Manichees, gnostics, and the 
like were not merely theologically m error , they 
were actively worshippers of the evil one, their 
assembhes orgies of debauchery — scenes such as 
Walter Mapes describes writing of the Patanm, 
when indeed he seems to bo attributing to these 
heretics nothing more than an mversion of the 
Chnstian agape or love feast Most of the accusa 
tions of blasphemy brought against the witches 
show the same lack of imagination and were formu 
lated by a simple mversion in every detail of the 
practice of the Church Whether or not these 
accusations had any foundation m fact, the prac 
tices thus recorded are not pagan ntual unless the 
sexual licence is regarded as a fertihty nte The 
sacnficial meal in the circumstances points no more 
m one direction than the other In fact, if the Bull 
of Innocent VIII bo taken as defining the medieval 
witch, <t appears that outside certain popular con 
ception of magical powers — blastmg crops, casting 
spells on cattle and persons, and the hke, ideas 
common to all primitive peoples — the distmguishmg 
mark of the witch is the compact with the devil 
This 18 purely a theological conception which can 
be traced back to the early days of the Church 
So far there is support for those who hold that 
witchcraft was a form of heresy which threatened 
the existence of the Church and therefore exoner 
ates it from the odium of a persecution which grew 
out of a baseless superstition 

To the average modem the medieval mind is a 
closed book Of all its manifestations the witch 
craft persecutions are the most difficult to under 
stand Any mvestigation or theory which can 
help to bridge the gap between modem tunes and 
the Middle Ages deserves to be weighed before it is 
rejected It is for this reason that Miss Murray’s 
book on the witch cult in Western Europe and now 
Mr Thomson’s book on the devil are welcome 
They offer theories which, to an anthropologist at 
least, come withm measurable distance of an in- 
telligible formula, of a cause for action which, if not 
such as moves the modem educated mmd, is at 
least intelligible at a certam stage of culture 
Mr Thomson, with Miss Murray, believes that 
witchcraft was a system of religious worship with a 
regular ntual, meaningless m its medieval oontext, 
which had survived from a primitive fertility cult 
Of this the central figure, the devil, was m earlier 
times the Celtic homed god Cemunnos, a figure m 
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turn denved from the masked figures of palssohthic 
art, and m particular the well known aorcter of the 
Trois Prhres cavern at Les Eyzihs The homed 
tailed figure of the last named must mevitably re 
call the homed medieval devil 

Mr Thomson supports this view by a wealth of 
argument, but there are difficulties For one thing, 
there is a lengthy gap between palseohthic times 
and the Cemunnos of the Iron Age It is difficult 
to beheve m a popular cult entirely submerged for 
that length of time Further, is Cemunnos himself 
indubitably indigenous to Western Europe ? The 
cult of the goat m connexion with witchcraft did 
not reach Bntam Is that because it had a Medi- 
terranean ongm and distribution only ? There is, 
however, this much to be said for the view, that 
there was something of the nature of a popular cult 
at the back of witchcraft It is difficult to explam 
away the evidence m the English trials, and some of 
the Scottish and Continental evidence, on any other 
view The actual words of the confessions seem to 
convoy the convictions of the speakers and seem to 
be too consistent xrUer se to be hallucinations If it 
were not for this the whole witchcraft persecution 
and the devil cult might be more properly regarded 
as an inglorious, if logical, ohmax of the whole body 
of previous Chnstian theology and ecclesiastical 
history 

Mr Thomson follows the lead of the devil along 
many entertaimng by paths Among his modem 
instances his account of the reoent case of the 
Abb^ Desnoyers, near Melun, would have gained in 
mterest had he told the whole story This remark 
able case was really a battle between two cults 
In this, as m the previous case six years before, the 
ongmal offence which gave rise to the accusation 
of witchcraft was not m the details given in the 
courts which Mr Thomson quotes, but in the fact 
that an image of the Madonna which shed real tears 
and belonged to Mme Mesmin, on whose behalf the 
Abb6 was attacked, had been made by him to 
cease to function 


Neurology and Psychology. 

Tht Mainx of the M%nd By Prof Frederic Wood 
Jones and Prof Stanley D Porteous Pp 
XI +467 (Honolulu, T H Umversity Press 
Association , London Edward Arnold and Co , 
1928 ) 21s net 

T he two authors of this unusual book, one an 
anatomist, one a psychologist, set out to blend 
the " subject matter and newpomts of two soienoes 
neurology and psychology As they point 
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oat in the preface, the ordinary text book of 
psychology makes httle or no attempt to relate 
the structure of the bram to its function Neuro- 
logy, however, comprises more than the facts of 
the structure of nervous system, and the author 
of the first portion of the book (that deahng with 
structure) has produced a most readable general 
review of comparative neurology in both its 
structural and functional aspects The evolution 
of the neopallium, the portion of the brain believed 
by the morphologist to be the cortical structure 
concerned with the complex correlation of the 
different sensations, and therefore probably the 
organ of mind, is traced through the vicissitudes 
m the phylogenetic development of the sense 
organs The reflection of animal behaviour upon 
the sense organs, and consequently upon their 
nervous connexions, is illustrated by many par 
ticularly entertainmg and original accounts of the 
behaviour of some of the Australian fauna in 
relation to the structure of their brains 

This means of approach to the study of mind 
reveals, however, that the morphologist has to 
restrict himself to wide generalisations in the 
relation of behaviour to structure It is evident 
that, just as the morphologist is unable to deduce 
from the structure of the nervous system of a 
certain frog that it will react to the sound of a 
splash by diving mto water, so the psychologist 
cannot, at present, base any but the most gross 
errors in mental make up on any structural altera 
tion Nevertheless, since the evolution of behaviour 
does carry with it recognisable structural changes, 
there is presumably some structural basis, as yet 
unknown, underlymg minor changes in behaviour 
m any one particular species, and it would therefore 
seem profitable to make the utmost use of such 
structural alteration as can be found in cases of 
human psychological abnormahty 

The second portion of the book (deahng with 
the psychological aspect) is disappointing from this 
pomt of view, for little attempt is made to enlarge 
upon the behaviounstic significance of the morpho 
logy of the sense organs and the neopalhum in 
connexion with psychology and psycho-pathology 
Instead, the working of the mmd, with the usual 
discussion of sensation, attention, and behaviour, 
m terms of the outworn physiological principles oi 
^ facilitation ’ and ‘ synaptic resistance ’, is here 
further involved m new funotionid theorems such 
as the “ theory of neural counter currents ’* 
deduced from physiologioal stat^ente which are 
inaccurate, and a theory of the ongm of motor and 
sensory deouuations udiiob is diffionlt to harmonise 
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with the appearance of such decussations very low 
in the animal scale, but also entirely disregards 
the nature of the sensory pathways except for the 
number of times they cross the central axis An 
admirable feature of the whole book, however, is 
the emphasis which it lays on the necessity for 
adequacy of stimulus in appraising reaction 


Our Bookshelf 

Bxrd Waichxng on Sedi Head By E L Turner 
Pp vui + 84 + 47 plates (London Country 
Life, Ltd , 1928 ) 10s M net 
In the present volume Miss Turner gives us the 
results of her two years’ watchmg on Scolt Head, 
one of the sanctuaries run by the Norfolk and 
Norwich Naturalists’ Society Miss Turner is 
one of those very few people who possess not only 
keen powers of observation, a wonderful knowledge 
of bird life, with an immense store of energy and 
perseverance in carrying out any work upon which 
she embarks, but, fortunately for us, also has the 
ability to set forth the results of her work in a 
most charming manner 

Naturally, everyone will not agree with all the 
opimons which Miss Turner expresses, but, even 
where we disagree with them, we shall be none the 
less interested m what she tells us, or the less 
pleased with the manner in which she does it 
Scolt Head is now undoubtedly one of the most 
interesting sanctuaries m the whole of Great 
Britam, both on account of the many birds which 
breed there and because it forms a wonderful rest 
mg ground for migratory birds on both their spring 
and autumn travels Miss Tumor’s work lay 
prmcipally with the brooding buds, but durmg her 
long months’ vigils she lost no opportumtios of 
dealmg also with the visitors to hor island, and the 
oldest observers may learn something from her 
work on Scolt Head Even the keenest of Nature 
lovers make eUps sometimes, and wo should 
like to have seen the dwarf fare crest which Miss 
Turner says measured only 2^ in ocfcws the wmgs , 
perhaps she meant 44 in 

The book is profusely illustrated with very 
beautiful photographs, both of the birds themselves 
and of the scenery in which they hve , the paper 
on which the text is printed is good and hght, and 
the b^k 18 a pleasure to read without being a 
la^ur to hold 

(1) Atomic Structure as modified by Oxidation and 
Reduction By Dr W C Reynolds ^ vui + 
128 (London Longmans, Green and Co , Ltd , 
1928 ) 7s 6d net 

{2) La structure du no^u de I’atome, coneuHrde done 
la claesxficatxon pirxodxque des iUments chxmxques 
Par Charles Janet Pp 67 +3 planches (Beau- 
vais Imprunerie Departementale de I’Oise, 
1927 ) np 

(1) Thi»» are no problems of greater interest at the 
present time than those of atomic structure as 
elucidated by the study of emission and absorption 
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spectra This study has the merit of providmg a 
rigid expenmeiital basis for chemical doctrines of 
vSency and of molecular structure , hut the author 
Ignores all this valuable material and prefers to rely 
on imagination rather than on knowledge of the 
behaviour of electrons In these circumstances a 
responsible teacher might well be excused if he 
advised his students to seek wisdom elsewhere, and 
to spend their money in purchasing a real romance 
from the learned pen of Mr J J Conmngton 
(who, we believe, is in private life a professor of 
chemistry), rather than spend both time and money 
in an effort to distinguish between fact and fancy in 
Dr Reynolds’s tables of atomic structure 

(2) A similar criticism can be made of Janet’s 
study of the structure of the nucleus At a time 
when the relevant energy levels are being deter 
mined experimentally from the properties of fi rays, 
the value of a purely imaginative study of the 
distribution of electrons and protons m the nucleus 
IS surely negative rather than positive, smee it 
represents a dissipation of energy which might have 
been converted into useful work 

ContribiUions to AncUyt%cal Psychology By C G 
Jung Translated by H G and Cary F Baynes 
(International Library of Psychology, Philosophy, 
and Scientific Method ) Ppxi+410 (London 
Kegan Paul and Co , Ltd , New York Har 
court, Brace and Co , Ino , 1928 ) 18s net 
It is several years since June’s “ Psychological 
Types ” was published m this senes, and the 
present volume is the first of the author’s works 
to appear m English smee then It is weU known 
that there is, under the name psycho analysts, no 
common body of doctrme which is held by its most 
distinguished representatives Attempts nave been 
made to show that the theories of Freud and Jung, 
for example, are not so antagonistic as they seem 
One such attempt constitutes a \ olume in this same 
senes But Jung himself can scarcely keep within 
the bounds of polite language m denouncing the 
Freudian sex hypothesis as a fanatical creed The 
volume before us is full of mterest from cover to 
cover, and it well exemplifies what the reviewer 
regards as Jung’s reasonableness and samty He 
applies his theones to problems of modem life, in 
eluding women m Europe, mamage as a psycho 
logical relationship, analytical psychology and the 
poetic art, and anamical psychology and education 
It 18 to be noted that, apparently on the prmciple 
that one cannot touch pitch without soiling one’s 
fingers, Jung eschews the term ‘ psycho analysis ’ 
He prefers the term ‘ analytical psychology ’ 

Der Bau der Erde etne Etnfdhrung tn die Oeo 
tsktontk Von L Kober Zweite neubearbeitete 
and vermehrte Auflage Pp iv + 499 + 2 Tafeln 
(Berhn Gebnider Bomtroeger, 1928 ) 27 00 
gold marks 

Thb first edition of this work appeared in 1921, 
and was a senes of discussions of twtonic problems 
rather than a text book This present edition 
practically amounts to a new work, for much of 
the arrangement, tennmology, and substance is 
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new The book now consists of five hundoed pages 
compared with the three hundred of the first 
e^tion Prof Kober justly claims the present 
work os the first text book of geotectonics The 
book oertamly stands alone , it is approached by 
some recent German publications, but there is 
nothing in English of the same cahbre 

The author, startmg with the division of the 
earth’s crust mto kratogenetio (stable) and oro- 
genetic (mobile) zones, proceeds to discuss these 
divisions with respect to facies, movements, auid 
mountain building The results are apphed to the 
contments and oceans m turn Finally, many 
theories, such as those concemmg the origin of 
continents and oceans, are summansed The book 
18 up to date , it includes, for example, an account 
of Stille’s work in Saxony, of G M Lees’ work in 
the Persian Gulf, and of the results obtamed by the 
Emden during echo soundmg cruises m 1927 
The typography is good, illustrations adequate, 
and misprints tew The bibliography is not up to 
the standard of the book, and an index would have 
been useful for a volume of this size 

Becent Advances tn Haematology By Dr A Piney 
(Recent Advances Senes ) Pp x + 3 1 8 + 4 plates 
(London J and A Churchill, 1928 ) 1 m 0d 
net 

The demand for a second edition of this book 
within twelve months of the appearance of the 
first IS an indication of its well deserved popularity 
Dr Pinoy has made additions to every chapter, 
in order to include the most recent views on all 
aspects of his subject, and a new chapter is given 
describing the spleen in various infections 

The author considers hiematology on an essenti 
ally morphological basis Modem views on blood 
chemistry are therefore not included, and, as is 
pointetl out m the preface, the term hsematology 
18 not generally mtended to cover the subject of 
serology Treatment is discusser! in relation to 
each disease or group of diseases , httle progress 
has been made recently in this direction, but the 
admmistration of liverm the treatment of pernicious 
anaemia is mentioned The glossary is very useful 
to those not famihar with pathological terms, and 
there are numerous references to original articles 
and text books 

A Manual of Elementary Zoology By Dr L A 
Borradaile (Oxford Medical Pubhcations ) 
Sixth edition Pp xvi + 683 + 26 plates (Lon- 
don Oxford University Press, 1928 ) I6s net 
The pnncipal alterations m the sixth edition of 
this excellent and well produced text- book are 
the revision and extension of the chapters on sex, 
embiyology and evolution A “ concise account ” 
— about a page — of the snail (Hehx) has been 
added, but this is too short to be really serviceable 
It contains no description either of the reproduc- 
tive apparatus or the ganglia — the former is 
simply noted as “ compheated, hermaphrodite ” 
and the latter as “ conoentrated into a clump 
around the gullet ” The figure of the senile form 
of Entamoeba with buds might have been omitted 
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Letters to the Editor 


thorium and Pb“> give For uranium plus actino 
uranium we express the formula as 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communi-cations ] 

The Masa-Spectrum of Lead from BrOdfterite 


. log (U + 1 156 - log U 

Age^ X 

and get 

Age = 008 4 x 10* years 


10“ years 


(ID 


Plus may lie consideretl a satisfactory agreement 
with the 010 5 x 10* years previously obtained 
For thorium and its load wo hayo 


In the issue of Nature for Mar 2, 1929, Dr 
Aston gives the results of his determination of the 
mass spectrum of a sample of leail in the form of its 
tetramethyl compound, of which the lead had been 
extracted by us from a sample of Norwegian brogfwrito 
We obtained the lead in the form of chloride, anil took 
particular care to have it free from impurities The 
conversion of the chloride into tetramethyl was 
kindly earned out for us by Mr S f Witherspoon, 
and care was taken to test all chemicals and reagents 
used to see that they were free from lead 

Dr Aston discusses his results and reaches inter 
eating conclusions, anti a further discussion is given 
by Sir Ernest Rutherford It may bo of interest to 
consider the matter further, in the light of our 
analysis of the raineial 

The speiimen was obtained from a trustworthy 
ilealer and bore the label " Uraninite var Broggerite, 
Karlshus, Raado, bmaalenene, east of Kristianiafiord, 
Norway” It apjieared to be homogeneous except 
for a little pink feldspar, mica, and quaitz, and was 
of an iron grey colour and of the general apfieaiance 
of massive magnetite, but with some crystal faces 
Close examination showed no evidence of its having 
been acted upon by weathering processes Our 
analysis is as follows 


U,0, = 72 12 per cent 
ThO,= 4 98 „ „ 

PbO= 8 04 „ „ 


We have confldenco in the essential accuracy of 
these figures 

For oaloulatmg the age we used the formula given 
by the International Critical Tables of the National 
Research Council 


. log (U + 0 38 Th + I 168 Pb) - log {V + 0 38 Th) 
Age= g-g 

X 10“ years (I) 

This gives on age of 919 6 x 10* years for this 
nuneral Changes which might be made because of 
some vanation in the values of the disintegration 
constants mvolved in the factor 6 6 of the formula 
are not likely to be of large amount The calculated 
age 18 in good agreement with previous determinations 
by others on uramum minerals from the same general 
locality We may now compare this value with re 
suits obtained by makmg use of Dr Aston's figures 
in connexion with our analytical results 

Dr Aston gives the figures 86 8, 9 3, and 3 9 as the 
percentage Values obtained for Pb*®*, Pb*®’, and 
Pb*®® present m the lead tetramethyl Of these 
isotopOT of lead, the first and second have presum 
ably been derived from uramum and ite isotom 
aotmo ureimum, and the third from thonum In 
analysis, uramum*** and actino uranium are neoes 
sanly determmed together as ‘uramum’, and their 
dismtegration has resulted in Pb*®* and Pb*®’ respect 
ively Calculations of arc from these elements, 
disregarding thonum and Pb*®*, should give praqti 
oally the same result os the onginal oaloulation, and 
them results in turn should agree with the result that 


Ago = Th + 1 15 6 Pb*® *) - log (0 3 8 Th) 

X 10“ years (III) 

Irom this calculation, however, we get the result 
Age=ni3^ 10* years, 

which IS widely different from the previous figures 
It IS pertinent to inquire as to the probable cause of 
the dmcrofiaiicy 

In Dr Astons account he oxprtsses some un 
certainty as to relative intensities of the lead lines, 
and gives a margin of possible eiror of t 2 for Pb*®* 
In viow of the small total quantity of Pb*®*, this 
means a large percentage error, the possible vanation 
running from 6 9 to 19 per cent and < orrespondmg 
ages (calculahfd by formula III) running from 
1900 X 10* to 671 X 10* years The limits of error, 
therefoie, iiulude the value 919 5 x 10* deduced from 
the oiigmal calculations, but if this is accepteil as 
correit. Dr Aston’s hgure for Pb*"* apparently re 
quires correction to bring it into harmony The 
limits of error ho himself sets hkewise point to the 
desirability of greater refinement of photometric 
measuromont in order to make the lesufts serve for 
age calculations Insteail of 3 9 per cent of Pb’®* 
given by him, our figures indicate 2 64 per cent, which 
IS obtained by substituting in fnrmuW 111 the age 
919 5 X 10® years and the analytical yalue of thonum, 
and solving for Pb*®* 

There is, however, another aspioct of tlus matter 
which should bo considered Formula III involves 
the factor 0 38, accepted as expressing the dminte 

? ration equivalence of thorium in terms of uranium 
t may be thought that it is this factor which should 
be revised, os there has been some variation m de 
terminations of the value of tlus ciuantity among 
different expenmenters As h basis for judgment m 
this matter wo may make a new calculation of the 
conversion factor from the data supplied by Dr 
Aston For this purpose we combine formulte II and 
III in the form 

IT + 1 166 Pb*«*+*»’ *Th + 1 156 Pb*®* 

u = — — ^h 


and solve for x 

Such a calculation does not involve the correctnees 
of the constants in the uramum senes, but only the 
value of the conv ersinn factor reciuired to got identical 
results for the uranium senes and the thonum senes 

Pmoeeding in this manner, we get the result 0-67 
Possibly it may bo regarded as an open question 
whether the accepted value 0 38 obtained by direct 
measurement by physicists does not require correc 
tion to bnng it into closer accord with the figure 0*57 
derived from Dr Aston’s work, but in readmg Dr 
Aston’s letter we are left vnth the impression that 
Dr Aston himself does not wish to be held too stnotly 
to the numenoal values that ho mves 

Furthermore, previous work by one of us (Amer 
Jour Sot , November 1928) has given support to 
the substantial correctness of the figure 0<38 Two 
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minerals from a certam deposit m Brazil were analysed, 
after taking means to remove weathered products 
One was a uranium mineral carrying httle thonum, 
and the other was a thonum mineral carrying almost 
no uranium From the results the ages were calou 
lated using for thonum the equivalence ratio 0 38 
The ages found for the two were in olose agreement 
The investigation of which the results have been 
reported by Dr Aston, was suggested (by C S P ) in 
the hope of obtaining a direct determination of 
uranium lead (Pb”‘) and thereby improving the 
accuracy of the existing formula for oedo^atmg ages 
It was also hoped that the uranium thoiium equi 
valenop factor (0 38) could be independently deter 
mined and perhaps improved, m order that the 
determination of geological ages might be rendered 
more certain From a consideration of the matter in 
the light of the analysis, it seems probable that a 
higher degree of precision in the measurement of the 
intensity of lead Imos will be necessary in order to 
attain these ends We hope that future work by Dr 
Aston will bring tlus about In any event we are 
happy to know that our sample has been useful to 
Dr Aston in finding fairly conclusive evidence <f the 
existence of actino uranium 

C N Fknner 
C 8 PlQOOT 

Geophysical Daboratoiy 
Washington, D C , 

Mar 26 


Estimates of the Ages of the Whin Sill and the 
Cleveland Dyke by the Helium Method 
The helium method of measuring geological time 
onginally devised by Lord Rayleigh has hitherto been 
applied only to minerals or other materials that were 
found to be relatively nch m the radioactive elements, 
uranium and/or thonum It is already well known 
that the results obtained are to be regarded as minima 
on account of the special tendency of accumulated 
helium to escape from such specimens dunng their 
exposure to the atmosphere and during then prepara 
tion for analysis This tendency is necessarily most 
marked in old and nobly radioactive ramerals like 
uranimte and thonanite, in which large quantities of 
helium have been generated (for example, 10 c c per 
gm ) In very feebly radioactive materials, like 
ordinary igneous rocks the amount of helium is 
correspondingly minute (for example, about 10 * to 
10 • c c per m ), and its proportion to that of other 
gases (about loo per gin ) is very low The ordinary 
gases of an igneous rook are not appreciably extract 
able by a pump, even when specimens are ground tn 
vacuo , nor, as a rule, do they begm to escape in 
appreciable quantity as a result of besting, until the 
temperature exceeds 300° C It is therrfore to be 
anticipiated that the loss of helium from specimens of 
olose mrained igneous rocks awaiting analysis will be 
much less serious than that from ra^oaotive minerals 
The technique introduced by the late Sir William 
Rsunsay, and developed by Prof Collie and by Lord 
Rayleigh, for the determination of minute traces of 
hebiun has recently been still further improved by 
Prof F Paneth and, independently, by Dr R W 
Lawson It is now possible to measure with a 
reasonable degree of accuracy the helium aooumu 
lated m ordinary igneous rocks, even if their geological 
ages date from epochs no more remote than those of 
the Tertiary In the case of plateau basalts, possibly 
some 40 million years old, the average radium and 
thonum content is such that the accumulated hebum 
should be of the order 10 * c c per gm With modem 
methods amounts down to 10 ' c o can be estimated. 
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and therefore quantities of the order found m rooks 
and ordinary rook fomiing minerals are readily 
determinable 

With these considerations m mind the helium method 
has been successfully applied to two north of England 
rocks (the V^n Sill and the Clevelemd Dyke) that 
have recently been under detailed petrological m 
vostigation (A Holmes and H F Harwood Aftn 
Mag, 21, pp 403 642, 1028, and 22, pp 162, 
1020) The determinations of radium and thonum 
were earned out (by V 8 D ) in the laboratones of 
Prof H Mache at the Radium Institute Vienna, 
while those of helium wore done in Prof Paneth s 
laboratones in Berlin (also by V 8 D ) The ma 
tenals useil for those determinations were in each 
case parts of the specimens alreaily analysed rhemic 
ally and mineralogioally m the course of the investiga 
tion to which reference has been made 1 he following 
are the results obtained 


Rock* Investigated 

E»xl0' 
gm /gm 

UxlO* 

gm/gm 

Thxio* 

gm/gm 

HexlO* 

cc/gm 

Whin Sill Scoidale 
Beck, Wostinor 
land (No 661) 

0 27 

0 hi 

30 

36 0 

Cleveland Dyke 

Bolam Co Dur 
ham (No 402) 

061 

1 N3 

6 1 

11 0 


The approximate age (omitting a negligible time 
correction for the woanng out of uramum and 
thonum during the life time of the rock) is given by 
the formula 

U+f29 Th ® ® 

where U and Th are the percentage contents of the 
rock in uranium and thonum, and He is the volume m 
c c of helium at N T P m 100 gm of the mineral 
(A Holmes and R W Lawson Factors involved 
m the Calculation of the Ages of Radioactive 
Minerals Amer Jour Sc» , April 1027, pp 334 6) 

From the data of the above table the ages are found 
to be 

Whin Sill 182 million years 

Cleveland Dyke 20 million years 

Tlie Whin Sill was injected into the Carboniferous 
rocks of the north of England in very late Carbonifer 
ous times The Cleveland Dyke was injected m 
post Liassic time, and the recognition of its defimte 
status as an outlying member of the Mull dyke swarm 
points more closely to an early or middle Tertiary 
age The numencal a^es are thus seen to be in 
excellent agreement with the geological evidence 
They also conform qiute satisfactorily with the scanty 
resmte based on lead ratios The latter give 102 
million years for the late Carboniferous (Joaohimstal 
pitchblende provisionally corrected by atomic weight 
evidence for primary lead) , 36 nulhon yean for the 
(T) late Miocene (brannente from Idaho, uncorrected) , 
and 06 and 52 million years fox the late Cretaceous 
(pitchblendes from Colorado and Wyoming respect 
ively, also uncorrected) 

'^ile it IS probable that the hebum results may be 
slightly low, it must be remembered that there is no 
real proof of this, for the lead ratios cited are them 
selves not yet so securely founded os one oould wish 
There may be traces of pnmMy lead m the Tertiary 
and late Cretaceous ptwblendes of North America, 
and, if so, the fibres given would be too high The 
Josi^unstal evidence, \^ile generally oonsutent, 
suffers from the fact that the specunena analysed were 
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not the speoimena from which lead was separated for 
atomic wei At determination 

Clearly there is a vast field of s^logical research 
now open to mvestigation by the long neglected 
helium method If our initial hopes are realised— 
and these preliminary results provide ample encourage 
raent — a method is now available for dating all fresh 
Igneous rocks which have not been heated up or meta 
morphosed since they came mto place There should 
not be the shghtest difiiculty for example in dis 
tinguishing Carbomferous dykes and sills from those 
of Tertiary age It should be equally easy to settle 
with certainty the controversy as to whether the 
Carrock hell complex belongs to the Ordovician or to 
some later epoch of igneous activity There are 
many such problems awaiting solution m every 
country where igneous rocks occur Moreover since 
Igneous rooks smtable for the helium method are far 
more abundant and far better distributed in time than 
are radioactive minerals suitable for the lead method 
there is now available a practical means of effecting 
long distance correlations and of building up a geo 
logical time scale which checked by a lew reliable 
le^ ratios here and there should become far more 
detailed than could ever be realised by means of the 
lead method alone 

h iirther work is m progress on the north of England 
rocks and it is our intention as soon as possible to 
begin the systematic prosecution of this extremely 
promising line of research Dr R W Lawson has 
consented to collaborate in the work by making the 
helium determinations and by carrying out a quanti 
tative investigation on the possibiUties of escape of 
helium in various circumstances 

V 8 Dubfy 

Department of Geology and Mimng 
Gwalioi State India 

Arthub Holmes 
The Umversity, Durham, May 0 


A Case of Siamese Twins In the Spiny Dogfish 
{SgaaluB teramndiaua) 

The occurrence of a case of Siamese twins in 
fishes has, so far as we are aware not previously been 
recorded The present example was recently dis 
covered by one of us (J M ) sunongst the material 
collected during the survey of the Cape seas by 
the s 8 P\eter f aura about twenty five years ago 
Unfortunately, no records of the finding of this ab 
normahty appear to have been kept and one can 
therefore only speculate as to how it was originally 
found 

It IS well known that this pwticular species of dog 
fish 18 viviparous, the female giving birth to as many 
as half a doton young at a time In the dissection of 
the uterus of a gravid female, the young are found to 
be fully develop^ except for the possession of a yolk 
sac, which m these cases takes on the function of a 
yolk sac placenta, being m mtimate contact with the 
wail of the uterus, which appears to be specially folded 
to receive the surface of the yolk sac At birth, the 
young IS bom fully developed, the yolk having been 
completely absorb^, the yolk sac having shnveliM up 

In the Siamese twins’, as is well shown in the 
aooompanying photograph (Fig 1), the umbilical cords 
are stm present, each embryo bemg provided with one 
One 18 struck by the posiiaon of these cords, which 
here have their exit m the neighbourhood of Ae pec 
toral girdle as opposed to the normal abdominal posi 
Uon The integument and the muscles surrounding 
tius bases of these cords were moomplete, so that a 
large opening was left for the exit of the cords, the 
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ocelom thus being in direct communication with the 
ex tenor 

The fact that the umbiheal cords were still visible 
externally — -the yolk sacs had apparently been broken 
off for they are entirely absent from the specimen — 
leads one to the oonolusion based on the advanced 
state of development of the new 
bom young tnat the twin wew 
found during the dissection of the 
uterus of a gravid female 

A bnef description of the ex 
ternal appearance of the ab 
normality may prove of interest 
The anterior ends as far back as 
the pectoral fans are free being 
attached to a single trunk and 
tail Thus we find that there are 
a pair of pectoral fins to each free 
thoracic part while the first and 
second dorsal fins are symmetric 
ally developed in their normal 
positions bpines are developed 
m front of esich dorsal fin llie 
tail presents a pecuhar appear 
anco The caudal fin is double 
symmetiically developed about 
the median horizontal axis The 
port correspi nding to the ventral 
lobe of tho caudal fin of a nomial 
individual is twisted through a 
plane of 90® so as to he in the 
horizontal instead of the vertical 
plane Ihis lobe of the caudal fin ' (Vpiny dogfl'Bii) ” 

18 also shown in Fig 1 Along this 
side of the caudal region a deep groove is continuous 
from this fin up to a line through the postonor ends of 
the second dorsal Tho other caudal lobe is i ntirely 
absent The ventral fins are a single pair which has 
become displaced so as to he laterally on one side of the 
trunk Each on its inner surface has a well developed 
olasper, while the single anus is also displaced and lies 
between the bases of the ventrals 

The two heads are apposed by their ventral sur 
faces each bemg perfectly nonnal the mouths and 
nostnla facing each other 
Tlie noimal five pairs of gills 
are also present on each 
head 

It has not yet been possible 
to make a detculed dissection 
of the specimen but a trons 
verse seoti m across the tail, 
just behind the second dorsal 
fin shows that the vertebral 
column IS double each ool 
umn a^ 
about tl 

plane A vertebra of each 
column consists of a centrum, 
the neural arches forming the 
neural canal in wluoh tho 
nerve cord lies and endmg 
in the neural spme On the 
side of the groove above re 
ferred to, there appears a 
smgle lateral arch with spme 
lymg agamst the base of the groove enclosing a lateral 
blood vessel The two centra are separated by a 
space bounded above and below by the centra on 
one side by the laterally placed arch, and on the other 
by a sheet of cartilage This space is divided by a 
horizontal membrane to form two haemal arches m 
which the caudal veins and arteries run 
We hope to make a detailed dissection of the vuious 
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internal structures m the near future m order to 
examine the various parts and to ascertain which are 
duplicated and which single C von Bondb 

J Mabchand 

Fishenes and Marine Biological Survey, 

Cape Town, 

Union of South Africa 


The Past Cold Winter and the Possibility of 
Long-range Weather Forecasting 

Modkbn meteorology has made notable advances 
m forecasting the weather of the next day but when 
It attempts to predict the weather for more than a 
week ahead, the i>ercentage of successes does not 
exceed fifty at the most One resMon for this failure 
IS to bo found m the refusal of the modem meteoro 
logist adequately to take into account in the problem 
of weather prediction of direct teirestnal influences 
such 08 tliat of the physical state of the surface waters 
of the oceans, ov en though he may be ready enough to 
take such an influence into account when dealing with 
one of those aerodynamical problems— for example 
the life history of on Atlantic ‘ depression ’ — whu h 
he regards as lying within his paidicular piovince 
Another reason is his neglect of the ‘Polar hi out’ 
theory of Prof Bjerknes one of the greatest authoi dies 
on aerodynamics and hydrodynomu a 

Prof Bjerknes regards the polar legions as caps of 
cold air maintamod largely in conseijuence of the local 
accuniiilations of ice and snow, offering a kind of cold 
circular wall fating the warmer winds of temperate 
latitudes He considers that in conjunction with the 
strongly heated ociuatorial regions, the\ set up a 
circulation which brings warm air aloft from the 
eiiuator to the jiole, there to be cooled and to sink 
weighed down by its increasing density, until it is 
absorbed into the polai cap , that these reservoirs of 
Cold air at the poles are constantly discharging then 
accumulated an towards the eejuator along the earth, 
in accordance with ‘ impulses ’ supplied by the region 
of low barometer around the equator , that the trade 
winds represent successful attempts on the part of 
such accumulations of polar air to reacli the region 
of equatorial calms He supposes, further, that 
the cyclones of the North Atlantic arise through the 
mixing of the cold and warm air masses along the 
margin of the iwlar cap {the so called ' polar front ’) 

It IS clear that a great simplifying theory such as 
this offers a basis for long range forecasting of the 
weather m our latitudes If we accept the theory, it 
ig not difficult to see that the general character of 
the weather over long penods may follow changes in 
the extent and shape of the region of cold sea, for the 
polar caps must, in the long run, comiide with the 
regions of coldest water For example, the presence 
of a tongue of warm water projecting into Arctic 
regions, such as the so called (lulf Stream of the 
North Atlantic, will push this boundary back towards 
the pole, and cause contrasts such os are offered in 
wmter by the cold climate of Labrador and the 
relatively mild climate of Iceland 

We may consider now whether the past severe 
wunter cannot be connected with some modification of 
the normal temperature of the seas within the area of 
exceptional cold The immediate cause of the severe 
weaker has clearly been the (lersistenoe of northerly 
and easterly winds over Russia and Central Europe 
circulating round an ‘ anticyclone ’ or region of high 
barometer over Scandinavia and Finland , which 
anticyclone has generally been separated from the area 
of high preesure that nonnaUy covers Siberia m 
winter by a region of relatively low pressure over 
Russia Now £^f Witting found m the Baltic in the 
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summer of 1927 a layer of cold water at a depth of 
about 10 fathoms, beneath the very warm surface 
water, heated by the sun, having altogether a volume 
much greater than that of a whole normal year’s out 
flow from the Baltic into the North Sea, and having a 
temperature about 10" F lower than the average The 
surface waters of the Baltic are derived ultimately 
from the mixing of the nver water with that finally 
ascending from such deejier layers, and this cold water 
might well chill their surf£w:e waters, and the air m 
contact with them, for two years or more, in accorti 
ance with the time tliat the water might be expocteti 
to take HI passing away along the Norwegian coast ’ 
Such chilling would cause the anticyclones which are 
so apt to form over Scandinavia to be more tlian 
usually jiersistent, as has been the cose this wintei 
In this way the action of the cold water, which is far 
too small to produce directly a degree of cold such as 
has been observed, may do so indirectly through the 
agency of tlie wind, and the resulting accumulations 
of ice and snow will cany the process still furthei 
It seems clear that if the action of a single sea such 
as the Baltic can bo so great, there is a great field open 
for international co ojieration m the systematic study 
of the physical states not only of the Baltic but also of 
all the seas and oceans m and around Europe, includ 
mg the Caspian and the Block boa This should be 
done once a year if not twice, and the results should 
he published (juickly, so as to be available for long 
jieriod weather forecasting Ihis was m fact the 
policy of the Intel national Council for the Exploration 
of the Sea before the War It is hoped that the re 
marks that I have made will show that jiermanently 
to abandon such a scheme may be to throw away the 
opjiortunities of saving millions of jiounds that would 
be aiforilod by the prediction, m good tune, of winters 
such as that of 1928-29 

W J Pettbbsson 


Refraction of Light Waves by Electrons 

It is an established fact that wireless signals trans 
mitted from any place are readily received at the 
diametrically opposite place on the globe The 
explanation usually given of the phenomenon is that 
the ions in the Heaviside layer m^e the speed of juo 
jiagation of the waves greater m that layer than m 
the oixhnary air below and thus bend the waves round 
the earth by a process of refraction Larmor has 
developed the mathematical theory of the refraction 
{Phil Mag , December 1924), and has shown that if c is 
the velocity of hght in vacuum and c' in the presence 
of electrons, then c and c' are relatefl by the equation 

c'-* = c-*ll-N — j, 

where N is the number of electrons per unit volume, 
e and m are the charge (in emu) and the mass of an 
electron, and A the wave length Assuming X = 10‘ cm 
for reulio waves, calculations show that an electron 
ilensity of 0 3 per c c is enough to produce the 
observed bending round the earth 

In the case of hght waves, X » of the order of 
10 »cm This will letwi to a large value of N in order 
that light waves may bend round the earth If the 
refraction of light waves by electrons is to be observed 
m the laboratory, the curvature of the rays has to be 
much larger, and hence a still larger value of N will 
be reouir^ 

So far as we are aware, the bending of light waves 
by electrons has neither been attempted nor its possi 
bility discussed For some time past we have been 


' The bncMsh water leavliis the BsHli) by the Oereeooiid and the 
gelta attemrdi hmna tba *Baltla oonaot' akms the watt ooaat of 
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expenmenting to detect this effect, but before trying 
the actual experiment we thought it worth while to 
discuss if, under ordinaiy laboratory conditions, it is 
possible to obtain a sufiflciently dense cloud of electrons 
to produce observable bending of a hght beam The 
results of our theoretical deductions arc here set 
forth 

Lemgmuir has shown (Phya Bev April 1»23) that 
the density of space charge (p^) at the surface of a 
plane hot surface is given by the equation 

P„= 19260 X tg/V^ e 8 u per cm » 
where i, is the saturation current expressed in ammies 
pier sq cm of the hot surface at temperature 7 °K 
The density of space charge (p) at a distance y from 
the surface is also given by 

P=~P,/(V2 Lo y+l)> 

where /g 4 60 x 10* x T l-y/tg cm > expresse 1 m amp 
A thonated tungsten filament of diameter 0 166 mm 
and containing 1 pier cent fhO, gives an elec tronic 
current of a&iut 20 6 amp /cm • at temperature 
2300“ K (of Langmuir ifft) October 1923) If 

we take a strip of thonated tungsten giving this 
current at this temperature then Pj will bo equal to 
8232 e s u /cm • an 1 the density N of electrons at the 
surface of the hot stnp is foun i to be 1 724 x 10** 
Also since Lg 6268 (approximately) the density (N) 
of electrons at a distance y is 1 724 x 10**/(8860y +1)* 
The expression shows that the electron density de 
creases rapidly with imiease of distance from the 
stnp Ihis vanation of density will produce a ciuva 
tore in a besun of light passing over the surface of such 
a strip Since to a Arat order of approximation the 
refractive index /x c/c - 1 ^ e*\*l2rm the curva 

ture of the beam at a distance y from the stnp) will be 
^ 4 6 X 10 » 

dy 2nn dy ~ (8860y+l)* 

for sodium hglit \ 6 8 x 10 * the negative sign indi 

eating that the beam will bond away fioin the stnp 
At the surface of the stnp (y 0) the curvature of 
the beam will be numerically equal to46xl0* If 
we assume that this curvature is maintained through 
out the piassBge of the light over the whole length of 
the stnp soy 10 cm then the light beam wluoh on 
entenng the electron atmosphere just grazes the 
surface of the stnp at one extremity will on emergence 
at the other extremity be shifted through a distance 
of 2 3 X 10 * cm from the surface This shift will 
evidently be greater than the actual shift, smoe the 
expression for the curvature given above shows that 
It IS not constant but that it diminishes rapidly with 
the moreaee of v — the disteince from the stnp A 
more detailed calculation shows that the actual shift 
will be approximately equal to 7 8 x 10 * cm This 
shift, though small, should be detectable if suitable 
expanments can be arranged 

The smEdlness of the shift is due to the fact that the 
emitted elections am mostlv concentrated near the 
surface of the stnp At a distance of only 0 1 mm 
the electron density falls to one ten thousandth piart 
of its value at the surface A more favourable oon 
dition for bending the hght beam will piossibly be set 
up if the electron cloud is pulled upiward by a pxisi 
tively ohars^ plate held a few millimetros above the 
surface of the hot stnp 

S K Mitra 
HaiSHiKBsa Rakshit 
Wireless Laboratory 
Umversity College of Science, 

92 Upper Ciroular Road Calcutta, 

Apnl 11 
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An ExpMirlmental Investigation of the Thermal 
Relations of Energy of Magnetisation 

Ihis note is a first repjort of experiments undertaken 
for the purpose of determining the mechamsm of the 
degradation of energy which aooompames magnetisa 
tion m ferromagnetic substances The present ex 
penmental method consists in obsorvmg the change 
in temperature of a test specimen produced by a 
change in the magnetising force at consecutive 
intervals in a single cycle of magnetisation 

The test specimen is in the form of 106 bars of 
soft steel drill rod 1 mm in diameter The bars are 
so mounted as to form 8 coaxial ( oni entno cylinders, 
and the lengths of the cylinders are so determined as 



to give the aggregate the form of an ellipsoid of revolu 
tion the minor and major axes of which are 3 4 cm 
and 60 cm respectively 106 copper bars of the 
same dimensions alternate with the steel bars in the 
structure 106 thermocouples ore constructed by 
connecting adjacent copper and steel bars alternately 
with 3 mm lengths of No 40 copper wire and No 34 
constantan wire A ooil arounef the centre of the 
ellipsoid permits the evaluation of the total magnetic 
flux m the specimen The entire specimen is im 
l^edded in rice powder and placed in an evacuated, 
Slivered glass tube Adequate thermal insulation 
isolates the latter from the mognetismg solenoid in 
which it IS placed 

The stability of the entire electrical and thermal 
system is mdioated by a zero shift of 2 mm per hour 
on a scale 6 metres from the thermocouple ^vano 
meter A measure of the irnifomuty of the mag 
netiBing field m the ellipsoid is obtamed by oonneotmg 
x2 
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half the thermocouples (associated with the inner 
bars) m opposition to the other half In these 
oiroumstanoes a reversal of the full magnetising held, 
which produces a rise m temperature of the steel 
oorreeponding to a galvanometer deflection of 220 
mm , yields a deflection of only 4 mm 

The results of the mveetigation are given by the 
accompanying curves (Fig 1) where uiteuaity of 
magnetisation and temperature are plotted against 
true magnetismg field Curve a6 is the upper p*fft 
of the usual ‘ hysteresis loop ’ for the steel The 
dotted portion mdicates the loop obtamed when the 
impress^ field is reduced to zero and then restored 
to its former value The curve a h shows the total 
change in the tenmerature of the steel at every stage 
in the process of demagnetisation and reversal of 
magnetisation The dotted curve shows the total 
change in temperature oorrespondmg to the process 
indicated by the dotted portion of the hysteresis curve 
The not inconsiderable cooling of the steel in the 
neighbourhood of zero magnetising field, as well as 
the continued ooohng accompanying remagnetisation 
on the upper part of the hysteresis loop are notable 
features ot this record 

Walter B Ellwoou 

Physios Laboratories 
Columbia University 

New York USA. April 10 


Mine Lighting and Retinal Sensitivity 

In the review of Dr Whitaker s recent book on 
‘Mine Lighting in NATxnuE of Mar 2, p 310 
reference was made by the reviewer to the causes of 
miner’s nystagmus I have not had the opportunity 
of examming the book myself, and therefore do not 
know what factors are considered to be most significant 
m producing this troublesome ocular disease 

In my own investigations, however I have dis 
covered several actions of hght upon the retina which 
are probably of fundamental im^rtance in this con 
nexion When the retina is stimulated by white or 
coloured light with an intensity below a certain cntical 
value — a intensity — an inhibitory reaction is evoked 
which depresses the sensitivity of the visual reoeptors, 
whereas if the light is above that value their sensi 
tivity becomes enhanced Thus a feeble light of 
a intensity is doubly harmful, first, because the 
intensity is too low for comfortable vision without 
eye stram, and, second because its reflex action is 
uihibitoiy m character 

In coal inimng the source of hght is of low intensity 
and the reflecting power of the coal surface is also low 
It can scarcely bo doubted, therefore, that the m 
tensity of light reaching the retina is below the thresh 
old enhsmoing value, and thus it maintains the 
rectors m a much depressed condition 

The prevaibng view of the visual functions of the 
spectrum has been to regard all colours or wave 
frequencies as factors contributing only to the forma 
tion of the white sensation Undoubtedly they have 
this effect, but it is far from being the whole truth, or 
perhaps even the most important part of the truth 
Each wave frequency is an energy stimulus of a distinct 
ive physiological charaoter the complete functions 
of which are yet unknown I have found, however, 
that the enhancing power of violet h^ht above the 
a mtensity is about seven hundred times as great 
as that of yellow Thus it follows that smee violet 
oontnbutes very httle to the illuminating power of a 
h^t. Its chief use when above a intensity is to act as 
a sensitis^r of the retina for the reception of the 
illuminating colours, a function which it performs 
with extraordinsjy effleienoy 
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1 have seen it stated that during the War the 
Admiralty found the abihty to distinguish objects on 
the sea at mght or in feeble illumination was much 
inorecued by previously stimulatmg the observer’s 
eyes with violet or blue hght This is to be expected 
from the extraordinary enhancing power of violet 
hght Probably the same procedure would be bene 
ficial wherever observations are to be made with weak 
hght, such as in the use of the microscope or in count 
mg scintillations, etc 

In mine lighting under present conditions the lamp 
seems to have too low an illummatmg power and is 
probably greatly deficient in the sensitising violet 
rays On both accounts the retinal sensitivity is 
greatly depressed Under such conditions visual 
acuity and luminosity contrast on which it depends 
are both dimimshed in value 

Possibly the miner’s optical troubles could be 
dimimshed or even eliminated by obtammg an illumi 
nant which will supply violet rays of the required 
intensity, and by raising the illummattng power of the 
light above the threshdd enhancing value, which for 
white hght appears to be about 0 28 metre candle 
Possibly much improvement could be obtained 
even under present illummatmg methods, if it is not 
impracticable, by preparing a quickly drying white 
material which the miner could smear over the coal 
face at which he is workmg, and so obtain the full 
benefit of such hght as he possesses 

Frank Allen 

Dgsartment of Physics 
University of Manitoba, 

Winmpeg April Ifl 


Variatlona In Sex Expression In Rmauaculua 

We have now been working on problems connected 
with androecial and gyntsceal vanation m JfanuncufiM 
for several years and wish to supplement the remarks 
by Mr J Parkin in his letter published in Nature of 
April 13, p 868 

Plants of if acrw and if bvlbomu with the stamens 
partially or entirely deficient in pollen production, 
and with correlatM reduction in the size of the 
flowers, have long been known There are many 
scattered references in botamcal hterature to this 
condition Thus an mterestmg note on the subject 
was published m Nature so long ago as 1878 (vol 
18, p 888), and other references are given in Knuth’s 
“ Handbook of Hower PoUmation’ , ii 18, 24 (Engl 
transl 1908) and by Sorokin, Oenetvea (12, 69 , 19W) 
Varying grades of femaleness ’ were not^ by us at 
Kew in 1914 m three species of the genus, but the 
War and accumulation of work immediately after 
prevented expenments bemg earned jout, though one 
of us mentioned their occurrence in a paper published 
in the New Phytologwt (18, 264 , 1919) 

We have found all grades between plants with 
oompletelv hermaphrodite flowers and thtwe with no 
functional stamens The occurrence of every possible 
intermediate has made the work of soormg extremely 
dilfaoult and, to a oertam degree, wbitrary On the 
other hand, our method of scoring led to Whyte’s 
mterestmg and important ducovery of the tune- 
faotor as a cause of the appearance of hermaphrodite 
or unisexual flowers Little purpose can be fulfilled 
by giving a Latm name to tiie composite group of 
sex vanations 

Mr Parkm, rather surprisingly, does not refer to 
the hvmg plant he kindly sent us This was a male 
plant, in that all its flowers were, and have each 
season remained, funotionlees on the fonale side It 
IS the most interesting buttercup we have yet seen 
and it has been used m genetioal experiments to 
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produce generations not yet scored beyond the Fi 
The flowers have an increased number of narrow 
Mtals and, m general appearance, recall those of 
B flcatia, yet it is certainly R acna The plant has 
been multiphed vegetatively, and good npeoimens are 
preserved m the Qenetical Herbarium at Kew So 
far os wo know it is the only ‘ male ’ R acr%a plant 
ever recorded 

We are inolmed to think that Mr Parkm’s suggestion 
that R acnt is m the incipient stage from herm 
aphroditism to gynadioeoism (or even to complete 
diGBoism) IS not improbable We made a siimlar 
suggestion m a paper on the genetics of R acnt and 
R bulboatis recently sent to press Our field observe 
tions have proved that m some populations — widely 
scattered in England and Scotland — the percentage 
of female or intermediate forms is very much higher 
than one per cent, and in some counts it even approxi 
mated to fifty per cent 

Lastly, we wish to ask any reader observing sex 
forms or any abnormalities m any British species of 
RanuncuLua to send us living specimens for genetical 
and cytologioal analysis 

E M Maksdkn Jones 
W B I’uaRiLL 
The Herbarium, 

Koyal Botamo Gardens, Kew, Surrey, 

April 27 


The Arc Spectrum of Phosphorus 
The arc siieotrum of phosphorus has been investi 
gated by Saltmarsh and by McLennan m the fichu 
mann region, and the lines belonging to the funda 
menteJ transition 2ilf|(Jlf|-<— nave been arranged 
according to Hund’s theory by McLennan (Trons 
Roy Soc of Canada, vol 21, sec 3, 1927) 

The Unes belongmg to the second group of transi 
tion 2Af|(JVi-< — Nt) he, aocordmg to the horizontal 
oompanson method of Saha and Majumdar, in the 
region r 9400 10300 10800 (Indian Journal of Phynca, 
S^tember 1928, p 72) Similarly, the hnes due to 
the transition 2iM'|(iVi-< — 0,) have been located at 
18000 20618 

The spectrum of phosphorus m the infra red re^on 
has not yet been investigated, but as both silicon 
and sulphur are present in the sim, it was assumed 
that phosphorus should also be found Takmg the 
infra red solar lines as given in the “ Revision of 
Rowland’s Frelinunary Table of Solar Spectrum 
Wave lengths," I located those hnes with the aid of 
known differences AP^,— 161, AP,., =>249, in the 
regions predicted The 4P - 45, Unes and 4P - 4P 
lines due to the transition 2Af,(fV, — W,) have been 
found at 10666 to 11096 Attempts are bemg 
made to verify the idenfaficaUon by taking a spectrum 
of phosphorus in this remon 

The second group of Imes, 2ilf,(jV,-4 — O,), were 
identified m a group of Unes obtained by Oeuter m 
the region X4800 fiOOO, and have been identified with a 
number of famt solar Unes The identification seems 
to be unmistakable 

I have thus obtamed two successive members of 
a Rydberg sequence, and calqulated the ionising 
frequMiey to be ■>- 86621, corresponding to a voltage 
of 10 68 volts The ionisation potential of phos 
phorus IB thus found to be sUghtly higher than that 
of sulphur, the element succeeding it m the periodic 
table We have a similar case m mtrogen and oxygen 
The investigation thus establishes the presence of 
phosphOTUs m the sun D G Dhavalb 

Physios Department, 

University of Allahabad, 

H» 18 
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An Optical Method for Analysing Photographs 
of a-Ray Tracks 

M» L P CuBTiss, writmg in Nature of April 6, 
describes a method for examining stereoscopic photo 

S hs of o ray tracks taken by two cameras at nght 
as The method which we have been using for 
some years for the measurement of the lengths and 
imtial directions of emission of ray tracks (ongmally 
suggested to us by Prof C T R Wilson) depends on 
the same essential principle as that descnbed by Mr 
Curtiss, and our experience confirms his observation 
of its accuracy and convemence We described the 
method in a paper on “ The Ranges of Secondary 
/Jrays” (Phil Mag, 2, p 1110, 1926) as follows 
“ The lengths of the tracks were obtameil from the 
stereoscopic photographs by replacing the photo 
graphic plates m the cameras, illuminating them and 
tracing out the common image which coincides in 
space with the original track ’’ We have also us^ 
the same method m an examination of the initial 
directions of emission of photoelectron tracks (Proc 
Roy 5oc, A, 121, p 612, 1928) In the case of observ- 
ations with ^ rays, since the track is not in one plane, 
the use of the translucent screen (as described by Mr 
Curtiss for a rays) is not appUcable 

In our expenments the axes of the two cameras 
were not at right angles, but were incUned at a small 
angle of about 20° With this arrangement it is 
possible to see the track in stereoscopic relief, if, in 
stead of holding a screen in front of the camera, we 
look through one lens with the right eye and through 
the other lens with the left eye In actual practice 
this greatly facilitates the measurement of the tracks 
A fuller account of the method will shortly be pub 
lishod elsewhere J M Nutt all 

E J Williams 

The P^sical Laboratories, 

The Umversity, 

Manchester 


Oeotropism and Antennw 
1 HAVE just been listening to a discussion, at the 
Zoological Laboratory, arising from some mteresting 
observations by Mr G L Clarke on the tropisms of 
Daphnta A question was asked as to the conceivable 
meohamsm of geotropism in on animaj very little 
heavier thwi water and with no air bladder, and eua 
expert in crustacean appiendages suggested that, as 
the animal slowly sm^, fine sensory hairs on the 
appendages are bent upwards 

It has since occurred to me that, when p€W8i\ely ex 
tended, Daphnta' a two swimming antenn®, branched 
and set with long fern like bristles, will offer relatively 
great resistance to movement downwards through the 
water, a resistance on a long lever which must be met 
on the short mtemal arm of the lever by at least ten 
tunes the force in the muscle or ligament involved 
Tlie actual stimulus for geotropy (positive or 
negative) might therefore be either an increase m 
tone of the lower muscles of the antenn®, or a decrease 
m tone of the upper muscles If this hypothesis be 
considered plausible, we have an explanation why 
nauplu and copepods have evolved these two dis 
proportionately long awimimng arms, m pleuie of 
bemg content with the senes of short equal paddles 
or cuia which suflSce for so many other orgwisms 
It 18 no longer remeirkable that the moat pronu 
nent swimming organ of the larva should be an 
important sense organ in the adult decapod — for it 
has ^ways been a sense organ 

Geo P Bidder. 

Cambndge, May 1 
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Science and the Classics ^ 

By Prof D’Aboy Wbntwobth Thobjpson, C B , F R S 


I T has been the rule from tune immemorial, not i 
the exception, for science and the humanities to I 
go hand m hand Aristotle the naturalist wrote of 
poetry , Plato was a lover of astronomy , Theo- 
phrastus the botamst was a master of rhetoric, 
whom even Cicero admired , Celsus the physician 
was an encyclopaedic scholar after the taste and 
fashion of his age When the humanistic tradition 
was at its height in the ‘ revival of leammg,’ Galen 
and Hippocrates were read by all Lmacre the 
physician helped to bnng Greek into England, and 
was one of the great scholars of his time Moreover 
our physicians have never lost but have nchly 
inherited and enjoyed the classical tradition , Payne 
and Greonhill, Osier and Clifford Allbutt m our 
own time, were scholars after the marmer of Haller 
and Boerhaave and Richard Mead and Sir Thomas 
Browne Cuvier, busiest of men, wrote a com 
mentary on the natural history books of Pliny 
Linnaeus himself could wnte of Nature with a 
scholar’s pen and look upon her with a poet’s 
eyes the severe “ Systems Naturae ” was the 
work of one who fell on his knees when he beheld 
the sunht gorse at Hampstead, and apostrophised 
mother Nature m words which sound like the echo 
of an Orphic hymn “ Natura, Fiha Dei, rerum om 
mum Magistra, autodidactos, indesmenter laborans, 
nunquam festmans,” etc 

If a man’s mind be open to the influences of 
culture at all, ho finds not a httlo of it within the 
range of his own profession, even though it be a 
techmcal one My own science of zoolo^ looks a 
very different thing at my ago from what it did 
forty or fifty years ago Around its bare facts have 
nown the stones and associations which travel, 
fnendship, reading have supphed Loose threads 
have woven themselves into a web A fact dis 
covered yesterday is balanced by the history of 
two thousand years Knowledge is no longer 
something learned in the study, but that is im- 
bibed during one’s wandenngs through the world , 
not something which is contamed in a book or 
books, but which m all lands and languages is part 
of the living speech and doily busmess of men, part 
of the common birthnght of mankmd 
The faculty of weaving wider and wider assooia 
tions around our work and thoughts, and of thus 
enlarging the horizon of our mmds, is helped by 
that sympathetic attitude and spint of which a 
broad education has laid the first foundations But 
again, the Muses are often kindest to those who 
have worshipped httle at their shrme It is 
common nowadays for clever schoolboys to spend 
many hours of every day m a chemioai laboratory, 
from the a^ (say) of fourteen an age at which we 
were learning Greek, and Plato’s young Athenians 
were playing on the lute It might be supposed 
that our young chemists were laying up for them- 
selves what Talleyrand called “ une tnste vieillesse ” 
By no means So wonderful a thing is a schoolboy, 

‘ Fran Um praddentUl addraw delivered to the CUieioil Aeeodatlm, 
CeidU, oQ ArrU 9 
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such a piece of work is a man, that our schoolboy- 
chemists are little the worse of their narrow and 
eccentno education The learned chemist is still 
a learned man , m love and knowledge of the arts 
the chemists are scarcely beaten by the scholars 
Not a few are steeped in the romantic history of 
their science, know what is to bo known of ancient 
Greek and Egyptian chemistry, search out the 
medieval secrets of the poisoner, the alchemist, and 
the magician, and are versed m the Arabic and 
other recondite languages m which so many secrets 
are hid 

If it be an attribute or an end of culture to find 
something which shall take us out of our narrow 
hves, help us to forgot the routine of our employ- 
ments, and bnng us in touch with the wide world, 
old and new, near and far away, to read history 
and poetry is a simple and time honoured way , 
nor IB there better history or poetry than that which 
the dead languages enshrme Men who love these 
find them very helpful , they enable young men to 
see visions, they help old men to dream dreams 

A few months ago a scholar died, full of years and 
of honour, m whom science and the classics were 
very perfectly combmed Sir William Thiselton 
Dyer was the acknowledged head of English botany , 
as botanist and gardener his influenoo went out 
mto all lands, to the benefit of mankind, from the 
garden where he had the happiness to dwell , and 
all the while he was a true scholar, a Hellenist, 
acute, fastidious, and profound 

Thiselton Dyer learned his Greek and Latin m 
a London day school , so did I mine m Edinburgh 
— that ScAola Nova of Dunedm where my father 
had taught R L Stevenson and Andrew Lang and 
many another , had read the whole Aeneid through 
with them as beginners, and told them they were 
the first child manners who ever circumnavigated 
that noble poem In seven years at school I never 
had a lesson m science, nor yet, I believe, had 
Dyer , but be and his oompamons, and 1 and mine, 
were botanists and naturalists m our teens It 
was a Golden Age, when there were no scholarships 
to win, no examiners to satisfy We had freedom 
to follow our bent, and leisure in which to teach 
ourselves 

If there was one school-book which Thiselton- 
Dyer loved more than another it was Virgil’s 
" Georgies ” Virgil never fails us, nor wearies us, 
nor does custom stale his infimte variety The 
schoolboy thinks the “ Georgies ” an easy book , 
the old scholar knows it to be hard, finds m it 
semper alvquxd turn, and is tantedised and fascinated 
bv its difficulty There is a hne near the beginning 
atmut the " ^ow months ” of the year, wherem 
Augustus found his heavenly habitation “ Anne 
novum tardiB sidus te mensibus addas ? ” Halley 
the astronomer, coming to Martyn’s help, ex- 
plained the hne by the bnef statement that Leo, 
Virgo, Libra, and Scorpio are really of slower 
ascension than the other eight signs of the Zodiaok , 
' to which VWgd no doubt alluded ” But scholars 
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have been Blow to accept an interpretation which 
seemed, as it seemed to Hesme, more subtle than 
poetic , and Conmgton declares that tardus “ need 
be no more than a disparagmg epithet, intended to 
exalt the power of Csesar, who is to speed the 
year ” ' Dr Fothermgham has given me a full 
explanation, on Halley’s lines The ‘ months ’ are 
sims of the zodiac, or the corresponding spaces 
which the sun travels over in a month Owing to 
the obliquity of the ecliptic the signs, or the corre 
spending spaces of 30°, do not rise above the horizon 
in equal times The calculation is somewhat 
technical, but the result is, briefly, that in the year 
36 B c and the latitude of Naples, the four signs 
above mentioned took each about 2^ hours to rise, 
while Aries and Pisces, at the other end of the 
scale, rose in about an hour and ten minutes In 
other words, the signs round about the autumnal 
equinox took more than twice as long to nse as 
those about the vernal equmox , and the middle of 
the four ‘ slow months ’ lay precisely between 
Virgo and Libra or ‘the Claws’, — “Qua locus 
Erigonen inter, Chelasque sequentes, Panditur ’’ 

Fothenngham tells me another fact, which 
was quite new to me namely, that what looks hke, 
and IS generally taken to be, a parallel passage in 
Manilius has an entirely different meaning ‘ Ne 
mirere moras, cum Sol adversa per ostra Aestivum 
tardis attollit mensibus annum ’’ This refers to the 
sun’s anomalistic ’ motion, which is fastest at 
penhehon and slowest at aphelion , that is to say, 
m classical times it moved fastest m Capricorn and 
slowest in Cancer , and ‘ mensis ’ hero moans the 
monthly course of the sun Now it so happened 
that the three signs in which the sun moved slowest, 
Gemini, Cancer and Leo, were precisely those in 
which (and in which alone) the zomacal ^ures were 
depict^ with the head or front towards the east 
So Manilius frames the conceit that the sun moves 
slowly because these ostra are adverse 

The naturalist, the botanist, and the astronomer, 
when thev betake themselves to the classics, strive 
oontmuaUy to interpret them as generations of 
their kindred have been doing for five hundred 
years Now and then a nail is set in a sure place , 
and the task contmually advances, without ever 
coming to an end Some dav, but not vet, Greece 
h«raelf will help us Onl^ of late has the botanist 
had a flora of Greece which he can depend upon , 
we are sadly ignorant of its fauna We long 
especially for better knowledge of its vemaculaJ* 
names of beast and bird and plant and creeping 
thing, such as are proving of deep interest to the 
naturalist and the scholar m the multitudinous 
dialects of Italy 

The humblest task of the imturalfet is the identi- 
fication of species , but, both in biology and the 
classics, it hes at the root of the whole matter If 
we do not know the flower of which a poet sings, 
we blur the outhne of his picture and miss his most 
dehcate allusions You remember, in the ‘ ‘ Oedipus 
Goloneus ”, how the clustenng flowers of the nwr 
oissuB, h KfiXki^rpvi vdpKuraos, spring up under the 
dew of heaven, and make the ptyaXalv fftaiv 
dpxatov — the time honou^ garland of 

No 3108, VOL 123] 


the Magnae Deae My brother of our Greek chair 
brought me the passage only the other day, to ask 
me what flower vdpKimros was , I told him (to be- 
gin with) that it was a narcissus, which is to say, a 
daffodil But wo may read, m the “ Hymn to 
Demeter”, how Proserpme was gathering narcis 
Buses, when she, poor maid, “ by gloomy Dis was 
gathered ” I thought she had her little foot on the 
unbeiidmg corn, and poppies in her hair< How 
came she to be picking daffodils, when the autumn 
was come, and she must be stolen away and leave 
her earth mother desolate and forlorn ? The 
simple, pretty explanation is that we may find a 
tmy, lato flowenng daffodil, Virgil’s “ sera coman 
tem narcissum ”, growmg m Greece and Italy, on the 
dry hills where there is no moisture but the dew , 
it flowers with tho autumn crocus, Sophocles’ 
Xpwrauyijs KpoKos, and lasts until wmter comes 
ftoserpme picked it with the last rose of summer 
and the crocuses, for her farewell nosegay , she 
took it down with her to Pluto’s realm, and men 
call it her dpxawy a-Ttdidviopa 

Our daffodils have little or no perfume But the 
old fifteenth century traveller Busbeqiims, the 
same who brought the Constantinople Dioscondes 
to Vienna (which Sibthorpo went toVieiina to see), 
found our httle autumn daffodil ‘ miro odore 
fragrantem ” When Proserpme picked her daffodil 
nosegay, such a fragrant mcense smell went up that 
Heaven and earth and sea all laughed for joy 
KijwSct 8’ dbpy ITUS T oipuiJls tvpvs vmp6t 
yaid ti wda lyeXainrc, sat aKpiif^v ofS/xu ^aXaircrijs 
We miss something, if we say that narcissus 
means a daffodil — and pass on ' 

One of my father’s colleagues m Ireland was 
J F Davis, who edited the “ Eumemdos ” , he was 
a very learned but eccentric man Going home on 
one of my undergraduate vacations from Cambridge, 
I met Davis m a Galway street , who cried out from 
afar off — it was his only j^eetmg “ Can you tell 
me what plant Plmy’s Cassia really was ? ” It 
happened that a German scholar had lately de- 
oku^ “ Qmd Cassiae nomme veteres appellannt, 
nunquam divmabunur ” Now when Virgil and 
Ond speak of cassia, along with thyme and rose- 
mary, they mean marjoram, and it is so depicted m 
the Vienna Dioscondes Martial’s Cassia, which 
was burnt for incense on a funeral pyre, was the 
Semitic name of a sort of cinnamon, brought home 
from India by the spice merchants Early com- 
mentators mix im the poisonous Itahan spurge- 
lauiei (a sort of iMphne) with both of these , 

Phny mentions them, all three If I had known as 
much as this fifty years ago, I might have given 
Davis a partial answer to Im question But Phny 
also mentions a kindred spice or dru^, an evu- 
smellmg spikenard from the Ganges, which he calls 
Ozaeniiis a word which one would never doubt 
came from 6(fiv, ' to smell ’, if one did not know 
that so obvious a Volksetymologts was almost certam 
to be untrue 'This strange name and substance 
Thiselton-Dyer has ingeniously explamed 

If we enlarm our knowledge of ancient geography 
by the help of Greek and Arab geographers, we may 
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follow, with delisht and wonderment, the old trade 
rontea known to Smdbad the Sailqr, and to Solomon 
the King The Penplus of the Sea leads ns by 
one of these straight to the ancient city of Ozene, an 
entrep6t of the epioe merchants It has changed 
neither its name nor its commerce , it is the noh 
city of Ujjain, in Gwalior, the busy centre of the 
In^an opium trade Dyer had the acumen to de 
tect that Ozae,n\txa was spikenard from Ozene just 
as m Dioscondes, Moaaulttia was Cassta from Mos 
sylon, the ancient haven hard by Cape Quardafui 
where the spioe merchants landed their costly bales 
— the ‘ aromaticae species quas mittit Eous ” 
When Carlyle was old he wished they had taught 
him the constellations when he was young, and 
“ made him at home m the starry heavens ” and 
I too wish I had learned as a child to read the 
picture book of the sky It is an infinitely noble 
and exalted theme It was the first art which grew 
mto a science in the hands and minds of men 
Some say it gave mankmd a first glimpse of the 
divine , by man’s soul and by the stars of heaven 
Sextus the Mathematician declares that Aristotle 
found hiB way to God and it is written that the 
firmament showeth his handiwork The Greeks 
covered the sky with fairy tales — ‘ fabulis Gran 
complevere caelum,’ said Martianus Capella and 
QumtiUan declares that no man can understand the 
poets if he be ignorant of Mtronomy — nec si 
rationem siderum ignoret, poetas mtell^t ” 

On the threshold of this delightful study we are 
met by the cardinal fact that the panorama of the 
heavens is continually but very slowly changing 
so that the heavens of which Aratus tells are not 
our heavens, and Homer’s pictures of the sky, 
though they are exquisitely true, are no longer to be 
seen oy mortal men For the heavens have their 
Great Year, m which each month of the twelve is 
2000 years long, emd a single day is threescore 
years and ten ^me hold this to be the true theme 
of the Fourth Eclogue The Great Year, the Old 
Year, is drawing to its close when ‘ Ultima Gumaei 
vemt lam carmmis aetas ” , and anon, when ‘ m 
oipient magni wocedere menses ”, the Great Year 
begins anew The Great Year and the precession 
of the equinoxes by which it is explamed sue 
doubly and trebly mterestmg to the classical 
scholar Its discovery is commonly attributed to 
Hipparchus, wid constitutes his title to immortahty , 
this IS a crucial argument of those who hold that 
the Greek gemus was alone capable of transmuting 
crude barbarian knowledge mto true science and 
wisdom But the Assynologists have lately found 
that this palmmry discovery was made, at least 
essentially, two hundred years before Hippsuxihus, 
by Kidinnu, Phny’s Kidenas, of Sippur m Chsddea , 
and the Babyloman astronomer has his place 
henceforth among the greatest of men 
UlyMes leaned on his long oar and watched the 
Pleiaa and Bootes and the Bear — Bobtes who sets 
so tardily, and the Bear who turns and tunis 
about, and glares upon Onon, and never dips his 
Jeet m Ocean’s sixeam But we who know that 
the Bear nev«r sets m our northern sky, ate sur 
pnsed to find him settmg like other stars, and by 
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no means 5/i/io/oos luKiamo KotrpHiv, when we go to 
the Mediterranean or the Aegeui It is many a 
day of the Great Year since the Bears went dry 
sh^ over the Aegean , but to tell just when they 
last did BO is a simple matter, m the art or science 
of astronomical chronology The Bear was iiifiopot 
kotTfuiv toKtavoio in the Memterranean about 800 or 
000 B c , and for some centuries before Homer tells 
us that on the mght m question Bobtes, Onon, and 
the Pleiad were all visible together and we may 
take it for granted that they formed a notable 
configuration the place and season of which men 
were accustomed to observe Ulysses was nav\gat 
tap by the stars but why mention so many stars 
for such a simple thing * We glance nowadays up 
at the sky find the Pointers and follow them to the 
Pole star m a moment But m Ulysses time there 
was no jiole star nor had there been one for 
hundreds of years I 

Greek manners steered by the Great Bear, and 
Tynans by the Ldttle Bear, but both alike were 
makeshifts for neither Bear stood at the pole and 
neither could stand still Only m some particular 
position would either of them give the true north, 
and thatj^ition must be defined by other stars 
Suppose Ulysses out a sailing one October night, 
about a thousand years before the coming of our 
Lord a httle before the dawn he saw Arcturns 
and the Pleiad, balancing one another as it were, 
one hanging above the eastern horizon the other 
over the west Down in the south west Orion was 
shinmg, the Bear was watching him with hm 
two bright eyes just then these two eyes (which 
we call the Pointers) lay one to one side and 
one to the other of the mendian and the Bear 
himself, body and tail, stretched away mto the 
north east from this mendian hne Ulysses looked 
at the Pomters and knew he was facing to the 
north , he then kept the Bear on hia left hand, 
m the position m which it then was, and so 
steered to the south west He was on his course 
to Schena 

The distinction between science and the classics 
vanishes away when we come to history archseo 
logy, or folklore, wherem the object of our study 
IS mankind Andrew Lang and a few others began 
to show us a generation a^, how there was a 
science m the homehest words and things and the 
spirit of history m a game, an mcantation, or a toy 
In the ‘ Pharmaceutna ” of Theocritus we usm 
to think the magic bird and magic wheel mere 
witchcraft, superstition, moonstruck madness — 
nothing more Then came Andrew Lang and the 
others, to show the wealth of meaning in these 
imconsidered things We have learned that the 
wheel still hums in the httle hands of a Sioilum 
child , and that a kmdred wheel roars its dull note 
m the hidden ntes of the Australian bush It 
thundered m the horrid feasts of Cretan Zagreus , 
it sounded amidst the loU of drums, as m darkest 
Africa, for Rhea and Bendys and Cotytto Jason 
had It of Aphrodite, to bewitch Medea The 
Sicilian calls it a cicada , the Greeks knew it by 
a bud’s name All the Or^io mvstenes, and who 
knows what more out of tne dark religions of the 
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Eut he behind the story of the girl who sat under 
the Ladjy Moon a singing Turn wheel turn 
and fetch my own lad home to me 

When my father was wntmg of the dead 
languages a dead civilisation had been but re 
cently revealed the chance directed efforts of a 
traveller had shown the world that Nmeveh and 
Babylon were seats of tranquil learning and 
treasured science before ever a fleet had sailed from 
Auhs or the eagles had promised empire to the 
watcher on tiie green Palatme More than once 
since then has di^very repeated herself raised up 
the ghost of empires which had gone down mto 
the pit and called from a^ulchral palaces the long 
procession of the dead To learn what Greece had 
of her science her rehgion her mysticism her 
gemus her language and her blood from the 
civilisations by which her own was encompassed 
and preceded is to my mind the greatest puzzle 
of history the noblest problem for the scholar 
Were I a younger man I should want above all 
things to know Eg^tian Assyrian and Hittite 
and all the rest of that pre Hellemc apparatus of 
the scholar which the last century has half 
revealed I have been dreammg aU my life of the 
nches of this Promised Land a few grapes have 
been brought me from Eshcol — but I am come no 
farther than Mount Abanm 
When the wmd blows from Assyria it brmgs 
not only odours but also stray whispers to our ears 
We remember how in the comedy of the Birds 
the two Athemans who pass by the hoopoes 
dwelUng on their way to the building of Cloud 


Cuckoo Town come laden wth basket earthen pot 
and myrtle twigs 

Trudgmg along with basket pot and myrtle 
To find some qmet easy going spot 
Where we may settle down and dwell m peace 
The schohast with the ignorance of his kind 
explains this paraphernalia as so many useful 
implements for scaring away the birds But now 
we learn that in an Awynan text from the library 
of King Assurbampal precisely these three things 
a box (or basket) an earthen pot and a myrtle 
spray are named m the self same order as sacred 
uten^ to bo used in connexion with the founding 
of a City Such is the ray of light thrown by 
modem archaeology on a single and apparently 
msignificant line 

Caput mter nubila condit — her head is 
muffled from our sight — was said of antiqmty as 
also of fame and scholarship like science has 
her secrets to discover and her mysteries to 

ether we be taught science or the classics m 
our boyhood is not the last word of all B it which 
ever of the twam it be let us so leawn it as to love 
it and so love it that we may love it to the end 
a 8 Av juidjj Tts ra ra o ^tcrOa if> ht np s y ]p % 
Science and the claesios The one says (in 
Wisdom 8 words) They that eat of me shall yet 
be hungry And the other says They that cmnk 
of me shall yet be thirsty And both alike con 
tmually enlarge our curiosity and multiply our 
inlets to happiness 


The South Afnca Meeting of the 

T he High Court of geolomcal opinion met for 
the first tune in 1878 at Pans with a member 
ship of 310 Smoe that year there have been 
thirteen meetmgs held at mtervals of three years 
or so at vanous capitals or other centres m Europe 
as well as m North and Central Amenoa the long 
mterval of mne years which separated the twelfth 
meetmg in Canada during 1913 from the thirteenth 
session at Brussels m 1922 was due to the War and 
its aftermath 

The present century is witnessing a remarkable 
extension — m theory and practice — of the pnnciple 
of mtemationalism m many branches of human 
endeavour of this the pages of Natobs afford 
ample evidence For the geologist extmisive 
travelling is mdispensable and this is reflected in 
the steaify growth m the number of those attendmg 
the sessions of the Congress the record gathering 
of 742 g^logists representmg some forty diflerent 
nationalities is a sinking testimony of the extent 
to which world co operation has grown in this 
science 

For its fifteenth session the Congress meets 
dunng the last week of July and during August 
of this year in South Afnca at the invitatioil of the 
Qovemment of the Umon with its headquarters 
at I^tona The practical support from the 
Qovemment as well as from the mining industry 
at Jchannesburg and Kimberley from munioi 
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International Geological Congress 
pahties and other pubhc bodies and from vanous 
generous fnends has made it possible to arrange 
an attractive programme This is the first occasion 
on which the Geological Congress has met in the 
southern hemisphere and the exceptional oppor 
tumties which South Afnca offers for the study 
of many fundamental problems of geology will 
make a strong appeal throughout the gemogical 
world Thou^ the Umon of South Afnca is not 
yet known with a degree of detail comparable 
with that reached in some older countnes where 
geological mvestigation— both official and pnvate — 
has bron earned on for much longer penods enough 
has been accoc^bshed to allow one important 
function of the Congress — the exammation of the 
outstanding geologi^ features of South Afnca — 
to be earned out with profit and mterest to the 
visitmg members Unfortunately the great dis 
tanoes mvolved make heavy demands on the 
geologist s time and purse but the efforts of the 
oigai^mg committee have met with a considerable 
measure of success so that substantial concessions 
have been granted by the steamship hnes and the 
South Afnoan railway administration 
The first mkin object of the Congress — to take 
stock of recent advanoes m geology— has m accord 
anoe with the excellent practice established at 
previous meetmgs enabled certsm subjects to be 
placed m the foreground of the discussions The 
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important results that this excellent pohcy promises 
may be illustrated in the classic symposium on the 
origin of crystalline schists which makes the 
Complea rendua of the London Ckmgress in 1888 
such a valuable record to the student of rock 
genesis Almost all the special topics set down for 
the meetmg in South Africa clearly reflect several 
of the particular features in which the geology of 
that country deserves the special attention of the 
( ongress Magmatic differentiation pre Pleisto 
cene glacial periods the Karroo System its strati 
graphy palseontology and world distribution to 
these rift valleys the genesis of petroleum and the 
geological work of micro organisms have been added 
by special reque'kt 

Probably nowhere in the world are the phenomena 
of magmatic differentiation more superbly displayed 
in extensive outcrops than m the umque igneous 
complex of the Buahveld a petrographical province 
covermg more than 10 000 square miles of country 
and including rocks that range from granite through 
norite and various ultrabasic types to massive 
segregations of almost pure magnetite and chromite 
frequently alternating with bands of that remark 
able group — the anorthosite Needless to say this 
almost inexhaustible field of study long ago 
attracted the attention of the South African geo 
legists — of whom Molengraaff State geologist of 
the former South African Republic was the first 
to recognise the genetic connexion between vanous 
members of the Complex By 1922 the more svs 
tematic survey of the Bushveld had advanced 
sufficiontly to induce Prof R A Daly to organise 
a Shaler Memonal Expedition to bouth Afncar 
with the special object (amongst others) of ox 
ammmg what Daly and Molengraaff describe as 

the largest and most remarkable igneous complex 
yet mapped 

South African geological literature has been en 
ncheil by two most valuable contributions from 
the members of this expedition in the first Prof 
Daly and Prof Molengraaff discuss the structural 
features of the Bushveld Complex {Journal of 
Otology 1924) while in the second {BvU Oeol 
iSoc 0 ^ America 1928) Daly gives a bnlbant 
analysis of the petrographical and chemical aspects 
revealed by the major phases of the Complex The 
long excursion after this summer s session of the 
Congress specially devoted to the Bushveld follows 
closelv the route traversed by Daly and his friends 
and the membership already secured promises not 
only valuable and profitable results but certainly 
also a stimulating expenence for the South African 
geologists concerned It need scarcely be said 
that the curious occurrences of primaiy deposits of 
platinum for which the Complex is gradually 
assummg great economic importance meluduig 
those strange and umque vortical tubes m 
dunite are not to be overlooked on this exoursiob 

Smoe the days when Sutherland in 1868 first 
recognised the glacial ongm of what is now firmly 
established as the Dwyka conglomerate the study 
of pre Pleistocene glacial mnods has made great 
strides both in South Ainoa and m the other 
oontments where Permo Carboniferous glaciation 
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is in evidence and a special excursion will give a 

S limpse of the stupendous glacial activity which 
as left us with the remains of ground morame 
spre^ over more than 17 000 square miles and 
demonstrate the superb striated floor etc of this 
Dwyka conglomerate for which the Kimberley 
neigh bourfac^ has become so justly famous that 
one might call that region the glacial geologists 
National Park 

Apart from the Permo Carboniferous South 
African geologists have recognised four other pre 
Pleistocene glacial periods all of which are older 
than the Dwyka In this recognition the late 
Geological Commission of the Cape of Good Hope 
has taken the prmtipal part One of these can 
be traced m the glacial conglomerate of the Table 
Mountain sandstone of the Cape System in the 
Cape Peninsula etc Another is found in the Lower 
Witwatersrand System in the Heidelberg area 
while a third is reflected by the tiihte in the 
Cnquatown Series of the Transvaal System (N W 
Cape and Central Transvaal) The fourth perioil 
18 that of the Numees Senes m Namaqualand An 
examination of the majonty of these glacial de 
posits IS included in the programme of excursions 
and no doubt wiU furmsh much material for 
interesting and helpful discuseion 
No apology is ne^ed for selecting for discussion 
at a meeting in South Africa the stratigraphy 
palffiontology and world distribution of the Karroo 
System which is par excellence m that sub contmont 
covonng approximately one half of the Union of 
South Africa with its rich reptilian fauna and 
instructive fossil flora with which geologists have 
become famibar through the researches of Broom 
Haughton Du Toit and others It is to be hoped 
that the pabeontologists will not miss examining 
the exceptionally fine typo collections of Karroo 
fossils which form a recognised feature of i^ort 
ance m the South African Museum at Cape Town 
The Karroo stratigraphy etc (including the profuse 
sills of dolerite) wnth some of its organic remains 
will receive special attention on the Cape Kimberley 
Port Elizabeth and Durban Zululand excursions 
the first named also covering good fossil locabties of 
the (Devoman) Bokkeveld Senes of the Cape System 
A discussion on rift valleys is most appropnate 
to the venue of this Congress it is obviously a 
branch of tectonic geology of far more than local 
interest and its inclusioiiby special request on 
part of those closely identified with this Ime of 
research is to be welcomed — no less than the offer 
by one of the latter to invite a symposium on this 
Bu^eot by means of an illustrated lecture 

For the second mam object of the Congress — a 
study of the geology of the country visited — the 
organising committee has evidently felt — and we 
cordially endorse its view — that in a countnr re 
latively so bttle known to geologists outside Iwuth 
Africa a large and vaned senes of excursions would 
make a special appeal and a study of the pixwramme 
shows that in this respect the fifteenth (ingress 
should certainly constitute a record smee the 
twenty two excursions extend from Cape Town m 
the south northwards to Ebzabethville m the 
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Con^, and from Lttdentzbuoht on the Atlantic to 
Durban on the Indian Ocean, forming a network 
of journeys that cover an area one third the size 
of Europe I Yet this comprehensive programme is 
so skilfully worked out that every member has an 
opportumty of taking part m a large proportion 
of the excursions These range from half a day to 
twelve days — and they study not only the taste 
but also the purse, while their scientific success 
should be assured when one glances at the names 
of the leaders Among the outstandmg geological 
features to be visited are the Victona Falls (with 
their fascinating physiographical history), the Bush 
veld Complex, the Karroo, the Great Eastern 
Escarpment of the Drakensberg at the Devil’s 
Kant^r (the magmficent scenery of which has 
made this a classical spot for studying the tre 
mendous physiographic oontrewt m the relationship 
between tne Central Plateau and the coastal bolt), 
the Zululand Cretaceous Bods, and tho unique 
Vredefort Dome, where a central granite is sur 
rounded by a girdle of sediments showing an 
mversion of the succession through thousands of 
feet of thickness, and associated with an almost 
incredibly intense metamorphism Through the 
published work of Molengraaff, Hall, and Nel, 
much detailed information on these extraordmary 
phenomena is available Of the various occurrences 
of alkali rocks, the programme provides a visit to 
the Franspoort boihes near Pretoria, the alkah 
grarates and canadites round the Vredefort Dome, 
as well as the Pilandsberg (with its remarkable 
nng inclusions) — the largest alkali mass yet ex 
anuned in detail, which has recently been described 
by Shand {Tranaacltons of the Oeologtcal Soctety of 
South Africa , 1928) 

Economic geology naturally has a prominent 
place in the programme the Kimberhte diamond 
pipes of Kimberley and the Premier Diamond Mme 
(whence came the largest diamond on record), the 


Witwatersrand with the world’s most important 
^Idfields, the primary platmum deposits of the 
JBushveld, the remarkably rich asbestos mines near 
Barberton, the rare chromite occurrences in the 
Bushveld Complex, the ore deposits and peculiar 
desert geology of South West Atnca, molumng the 
mmoralogists’ well known hunting ground or the 
Tsumeb lead and zinc mines, and last, though 
certainly not least, the copper bearing regions of 
Northern Rhodesia, now recognised as a most 
important asset in the mineral resources of the 
British Empire 

The Congress has also begun tho practice of 
setting aside for special study the world^s resources 
m certain types of ores — for example, iron, coal, 
pyrites — and the resulting volumes remain a hand 
some testimony to the foresight of the Congress 
No happier choice could have been made for the 
South Africa meeting than the subject of the 
‘ Gold Resources of tho World ” 

The recent pubhcation by the Geological Survey 
of the Umon of a map on the scale of one in a 
million, also the latest volume (wntten by some 
members of that Survey) in the well known senes 
of tho “ Handbuch dor regionalen Goologie ”, fleal- 
ing specifically with the Union, will be much 
appreciated by visitmg geologists in particular 
For those who may want to take in a wider field 
there is the admirable volume by Du Toit on 
“The Geology of South Africa ” 

The almost simultaneous mectmg m South Afnca 
of the Bntish Association, under the presidency of 
a distmguished geologist. Sir Thomas Holland and 
the useful measure of co operation with the Con- 
gress, arranged for at Johannesburg and Pretoria 
will render 1929 a memorable year m the history 
of geology, while the gathenng of the world's 
geological clans in that sub continent may well 
repeat the truth of tho well known phrase “ Ex 
Africa semper ahquid novi ” A L H 


Obituary 


Ths Maharaj Rana or Jhalawab 

T he announcement in Natxtbb of Apnl 20 of the 
death of the Maharaj Rana Bhawani Smgh of 
Jhalawar while agam on his way to Europe recalls 
the fact that, of those with whom he was associated 
m previous visits, too many would not have been 
here to welcome him He would doubtless have 
missed especially Sir James Dewar at the Royal 
Institution, Prof A D Waller at the Physiological 
lAboratoiw in the top storjr of the Umversity of 
London, Sir Archibald Oeikie, president of the 
Royal ^lety at its 250th amuversary, which the 
Manaraj Rana attended as a delegate &om India, 
and besides those, Miss K Stephen, pnnoipal of 
Newnham, m 1912, and the presidents of the 
meetings of the Bntish Association, Sir Wilham 
Herdman at Cardiff m 1920, Sir Edward Thorpe 
at Edinburgh in 1921 

The Maharaj Bana’s first visit to Europe m 1904 
fu minh ad material for a book of travel pictures, 
published m 1012, when he came to Englwd for a 
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long stay with a suite of court officials in attondancq, 
among whom, the Pandit Shyam Shankar was mde 
fatigable m providmg opportunities for the acquire 
ment of knowledge of the West and the diffusion of 
knowledge of the ways and customs of the East 
Meteorology was one of the sciences that caught 
the Maharaj Rana’s attention He became a famihar 
figure at meetmgs of the International Commissions 
for Mantime Meteorology and for Weather Tele- 
graphy which were held in London in September of 
that year It was an mterestmg time, bwause tele 
grams from Iceland, wireless telegrams from ships, 
and an international code for gale wammgs were on 
the agenda papers The M^araj Rana acknow- 
ledged the courtesy of the Commissions by a stately 
dinner, at which, with other novelties, the members 
with their ladiM were imtiated m the parting 
ceremomes of garlands and attar of roses 
A visit to Cambridge m the same year provided 
the expenence of luncheon and the gt^dens at 
Newnham College, with an exchange of oivilitieB 
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between potentate and student by the aid of hand 
cameras then dinner in a college hall and the cul- 
tured serenity of the combination room, so impress 
ive as to suggest that two or three years at an 
English university would form the proper comple 
tion of the education of the heir to a throne In 
1920 that idea found expression at Oxford Kumar 
Rajendra Singh, recently mamed to the daiwhter 
of the Maharaja of Vizianagram, went to Chnst 
Church, and the Maharaj Rana enrolled himself at 
New College Apart from a short return home in 
1921, he lived in Oxford for two years , but he was 
always to be found at the lectures of the Royal 
Institution The Bntish Association, the Royal 
Sanitary Institute, the Royal Aeronautical Society, 
and agam, whatever was going on at the Meteoro 
logical Office, engaged his attention, mcluding 
another meetmg of the International ^mmission 
for Weather Telegraphy His part m the many 
scientific meetings which he attended was mainly 
to hsten and appreciate Conversation was favoured 
as a mode of expressmg himself, rather than writing 
or speechmakmg , m that and in his letters ho was 
mvanably alert and precise 

The Times of April 15 gave a stnkmg account of 
the character and achievements of the Maharaj Rana 
as a ruler Others will chensh the remembrance of 
a gemal and enthusiastic student of Nature and art 
As a Rajput his traditions and reminiscences were 
of mihtary prowess and achievements with the bow 
As one condoles with the new Maharajah on the 
loss of his father, it is impossible not to wonder 
what would happen if the Indian princes betook 
themselves to the conquest of the secrets of the 
Nature that surrounds them , if they should turn 
their swords into tumng - forks and their arrows 
mto sounding balloons Napikb Shaw 


SwHDiSH zoology has sustained a serious loss in 
the death of ^-of Nils Johan Teodor Odhner, 
which occurred at Stockholm on Oct 29, 1928 
Prof Odhner was bom at Lund in 1879 Gradu- 
ating at the Umversity of Uppsala, he became 
lecturer in zoolo^ at that University In 1914 
he was nominate as professor of zoology in the 
Umversity of Oslo (Norway), and four years later 
he became Iniendant of the department of inverte- 
brates in the State Museum of Natural History in 
Stockholm Ptof Odhner’s zoolomcal work con 
sists principally of systematic and f aunistio papers 
on the Trematoda, upon which group of animals 
he had been for many years a leading authority 
He also devoted some time to the stu^ of certain 
groups of Crustacea His activities were not, 
however, confined to zoological research His 
wide social mterests and energetic contribution to 
the mtellectual life of his country are manifested 
by the various official positions which he occupied — 
as a delegate to the League of Nations, president 
of the Sweden Finland Foundation, and vice- 
secretary of the Swedish Academy of Science As 
a speaker and writer he contributed much to the 
popularisation of his own branch of science 


Wb regret to announce the following deaths 
The Right Hon the Earl of Rosebery and Mid 
lothian, KG. K T , F R 8 , ChanoeUor of the 
University of London, who was elected to the Royal 
Society m 1886 imder Statute 12, which permits of 
the election of persons who “ either have rendered 
conspicuous service to the cause of science, or are 
such that their election would be of signal benefit to 
the Society”, on May 21, aged eighty two years 
M Enule Chaix, professor of physiol geography at 
the University of Geneva, aged seventy four years 


News and Views 


Ths most important legislation affecting the welfare 
of migratory birds, since the Migratory Bird Treaty 
Act of 1918 between the Umted States and Canada, 
was passed by the U S Senate on Feb 1 1, and signed 
by President Coolidge on Feb 18 Tins was the 
Norbeok Andresen Migratory Bird Conservation Act, 
which has been fought for eight yean in eight sessions 
of Congress, and finally suooeeded when the matter 
of a Federal license, to which objection had been 
taken, was omitted from the Bill The Act is a direct 
sequel to the Migratory Bird Treaty of 1918, for xt 
was found that, useful as that Treaty had been, much 
of its potential value seemed likely to be lost if 
provision could not be made for a system of refuges 
or sanctuaries m the areas traversed by the birds in 
their migratory flights, and on their wintering grounds 
The purchases of such reserve areas demanded large 
sums of money, and it was to meet this outlay that 
the Federal hcense, which proved to be the stumbling- 
block of the ongmai Bill, was proposed The difficulty 
of finance has been removed by proposed State grants 
Although the Aot makes no appropriation, it authonees 
a schedule of appropnaUons mnountmg m all to some 
eight million dollars, and settling down after ten years 
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to an annual sum of 200,000 dollars The first year’s 
sum of 76,000 dollars is to be devoted to a survey of 
the area to determme the places best suited to become 
bird refuges, and, this completed, the selected areas 
will be purchased and henceforth guarded by an 
appropriate staff The Amenoan Game Protective 
Association, which has strongly advocated the pro 
posals of the bill in its bulletm, Amenoan Game, is 
to be congratulated on the success of its campaign 

A sFxoiAi. type of rubber made by the Expanded 
Rubber Co , Ltd , Wembley Park, and marketed under 
the trade name of ‘Onazoto’, which appears to have 
many uses in science and technology, has recently 
been mentioned m the Press Onazote is essenti- 
ally a very spongy fonn of rubbw prepared by 
vidoanisation under high gaseous pressure, which u 
sometimes as high as a himdred atmospheres During 
the coohng process the pressure is gradually reduced, 
with the result that the occluded gas expands, fomi- 
ing pockets of air enclosed m thm rubber membranes 
Onazote oan be prepared with a variety of physical 
properties by suitably varying the process of prepara- 
tioh In particular, it oan be prodooed in a hard 
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form not unlike ebonite in external appiearanoe, and 
in a soft pliable form In each case the fine cellular 
atructure is of course retained 

Ter matenal has a remarkably low specific gravity 
of the order 0 076 to 0 102 (that is, it weighs 4} 61b 
per cubic foot), and the hard variety is stated to be 
practically impermeable to water The soft form com 
bines low density with high resiliency, and tests mdi 
cate that after the removal of the compressing load 
the sheets return practically at once to their imtial 
thickness As may be conjectured from its physu-al 
nature, onazote has a very low thermal conductivity 
The value of this constant as measured on a sample 
at the National Physical Laboratory is 0 00008 
gram calories per square centimetre per second for 
1 cm thickness and 1° C difference in temperature 
between faces It is suggested that the material 
may have a vanety of uses Its hghtness and non 
absorbent properties render it suitable for life belts 
and floats, and its resiliency suggests its possibilities 
m making shock absorbers, cushions, and allied 
articles It is also claimed to be of use as a sound 
absorber for making silence cabinets and improving 
the acoustics of buildings The hard vanety has 
electrical properties akin to ebonite but without the 
bnttleness of ebonite 

Thb problem of distnbutmg the white population 
of the Bntish Commonwealth in the most efficient 
manner as between all its parts, is the object of the 
vanous schemes of Empire settlement which are m 
eluded m the Report of the Oversea Settlement Com 
mittee for 1928 (London H M Stationery Office, 
Omd 3308) Among the many problems on which 
the report touches is that of the checks on this desir- 
able redistnbution of population These are many, 
and include, m Great Bntain, the mdustnal habits 
and townward bent of the population and its unfitness 
and unwillingness to settle on the land , the upward 
tendency of the standard of living , the effect of 
schemes of social insurance which tend to anchor 
population and decrease its mobility , and the fact 
that the spint of emigration becomes evident when 
the population is prospenng and not in times of 
adversity In the Domimons, there are also certain 
fcMStors that check the flow of population from the 
home ooimtry The call for population does not 
necessarily b^r relation to the conditions in Great 
Bntain and the need for emigration The Dommions 
want mainly agnoultural workers and, among women, 
domestic workers, while the need for emigration is 
chiefly among the industrial workers The growing 
tendency of all the Domimons to make a more and 
more vigorous sorutmy. In the interests of racial 
fitness, of all who wish to enter the temtory, reduces 
further the flow of emigrants from Groat Bntain 

Th* first conversazione this year of the Royal 
Society was held on May IS m the Society’s rooms at 
Burlington House As usual, there were numerous 
exhibits and demonstrations representing recent de 
vdopments m many branches of science, as well as 
instruments and photographs of histone mterest 
Atmmo physics does not easily lend itself to large scale 
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demonstration, but Prof O P Thomson showed 
photi^raphs from his work on the diffraction of 
electron waves, and Messrs Adam Hilger, Ltd .included 
in their exhibit one of Dr Jean Thibaud’s X ray 
grating spectrographs for soft X rays Apphed physics 
exhibits included an instantaneous visual direct read- 
ing radiogomometer (Radio Research Station, Slough) 
Physiological apparatus included a moving iron 
oscillograph recording sensory nerve action currents 
(Mr Bryan Matthews), and a portable electrocardio 
graph (Oambridgo Instrument Co , Ltd ) Recent 
biological work was reprosontod by exhibits of 
‘breaking’ in tulips from the John Innes Horti 
cultural Institution, plants toxic to insects (Rotham 
sted Expenmental Stations), and several exhibits 
from the Britieli Museum (Natural History) Prof 
W A Bone and Mr R P Fraser showed some 
remarkable photographs of flame propagation in 
gases. Sir Robert Hadfield specimens of vanous special 
steels, the Anglo Persian Oil Co an apparatus for the 
visual examination of oil being cracked under pressure, 
and so on Twice dunng the evening Dr R G Canti 
gave a kmematograph demonstration, consisting of 
consecutive senes of photomicrographs, of hving tissue 
cultivated tn vUro The film showed the processes 
of cell growth m the normal and malignant tissue 
out wandenng of fibroblasts and wandonng cells , 
the vanous stages of cell division including migration 
of the chromosomes , cell degeneration , phagocytosis 
The last part of the film, which dealt with the fibro 
blast of the chick embryo under dark ground lUumma 
tion, showed the internal structures of the cell 

At the Friday evemng meeting of the Royal 
Institution on May 10, Prof A £ Boycott gave a 
fascinating account of the genetics of the mode of 
twist of the shell m Limncea peregra, and illustrative 
ooUeotions were also on view at the Royal Society 
soiree on May 16 In the majonty of species of snails 
the twist of the spiral is dextral, but in a few it is 
normally simstral In many of the nonnal dextral 
species Binistral vsneties occur, and vice versa , and 
these unusual forms occur cither as odd sporadic 
specimens or else as an established component of the 
population Lnmncea pere$rra is normally dextral, and 
its simstral vanety is very rare — less than a dozMi 
sporadic having been recorded In four ponds in 
England the population of dextral snails included a 
small proportion (6 per cent or less) of simstials 
Four of these simstral individuals were used for ex 
penmental breeding work It was found that 
suustrahty is a simple Mendelian recessive which is 
inhented according to the usual plan, save that any 
change of twist imposed by crossing is delayed for 
one generation The snail mhents not its own twist 
but the twist of its offspring, and segregation is by 
broods and not by mdmduals All inhentanoe m 
LvmncBa is, however, not maternal Albimsm was 
found to be a simple Mendehan recessive, transmitted 
in a straightforwiutl fashion Sinistrality and dex- 
trality are oharaotera of considerable importance, for 
the reason that in the Hehoes, which are moapable 
of self-fertihsation, copulation is impossible between 
the two forms The peouhar inhentanoe of shell twist 
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18 due to the fact that this character is determined at 
the first division of the egg, soon after the entrance 
of the sperm, and the form of the division is determined 
by the constitution of the egg and the sperm does not 
effect It Albinism, on the other hand, la a character 
wluch IS not expressed until much later in development, 
by which time the contribution of the sperm has 
b^ome effective 

The speech delivered recently by Sir Robert 
Hadfield, as chairman of Hadfield’s, Ltd , contained 
many points of special impiortanoe and showed the 
advances which the steel firms of Great Britain, 
including his own, are making In connexion with 
the attempts now being made to foster a better spint 
between employers and employed, it is of special 
interest to note that, so long ago ais 1894, bir Robert 
presided at a well attended meeting of employers 
and labour representatives in London, when a body 
was formed to which the name of the Industrial 
Union of Employers and Employed was given Tlie 
body had objects m view of a similai nature to those 
now being formulated by the Melchett Turner con- 
ference, and met with strong approval from many 
men of a more far seeing character Sir Robert 
remarks that. Had the employers at that time 
taken the matter with the same heartiness, and given 
the same supjiort rendered by the labour lepresenta- 
tives to myself {the president) and the Council, I fuUy 
believe that this work would not have come to an 
imtiinely end and would have proved of great national 
benefit I beheve that the organisation then proposed 
would have gradually grown in imjxirtance and that 
much of the trouble since experienceil might 
have been largely avoided ” 

In speaking of scientific research m Great Britain 
generally, and especially of lesearch with a possible 
techmoal bearing. Sir Robert Hadfield made the 
following important observation “ It is most ad 
visable that research work should be fostered m the 
various universities of Great Britain Whilst we 

all recognise the splendid work done by the National 
Physical Laboratory, which is an exceedingly im 
portant organisation, those local centres must not 
be ovei looked when monetary grants are being 
allocated It is usually the local centres which best 
know the needs of the particular locality concerned 
There is no reason why subventions or grants, whether 
from Government headquarters m London or locally, 
should not bo freely handed over to our various local 
universities, thus locally stimulating and encouraging 
research, which is more than ever important nowa 
days ” Interesting remarks were also made concerning 
the growth of the induction melting of metals and the 
new heat resisting steels The advance mode in the 
latter connexion is indicated by the example given 
of a steel heated to a temperature of 1200° C for 
21 hours which, after that very drastic treatment, was 
scarcely scaled at all 

On Tuesday, May 14, the Pnnee of Wales formally 
opened th^i^HJ^k^Sast Ckiast Exhibition at Newcastle 
upon Tyn4V> 'fflp great industrial exhilHtion, repre- 
sentative of tHriilife and work of the north of England, 
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has been orgamsed and built m less than two years 
on a commanding slope on the Town Moor, and will 
remain open until October Prominent features are 
the Palaces of Engmeenng and Industries, where the 
Tyneside manufacturers have made good use of the 
opportunity of showing the mamfold activities of the 
industrialist comer of England The Pnnee of Wales, 
who went to tho Exhibition after openmg the new 
department for mimng research at Armstrong College, 
congratulated the promoters on the general lay out , 
its aim, he said, “ is to revitalise existing industries, 
to discover how they should bo adapted, and, if neces 
sary, improved ” Scientific discovery hnkod with 
industry is well represented in the president of the 
Exhibition, Sir Charles Parsons, and it is m this 
direction that we must look for the adaptations and 
improvements visualised by the Pnnee of Wales and 
for new mothods and new industnes to enable the 
British Empire to maintain its place m the world’s 
markets 

The Federation of Lancashire and Cheshire 
Museums, founded in January 1928, has issued a 
first annual report, which summanses very bnefly 
the aims and accomplishments of the Federation 
Tlie object is the practical one of a more efficient 
museum service as between museums themselves 
and as between museums and the public, and the 
expenmont will be watched with keen interest in 
the hope that it may contribute to the solution of the 
difficulties and staleness of the smaller local museums 
The means adopted have been periodical meetings of 
museum curators and members of their comnuttees, 
where subjects of practical interest arc discussed, 
and a scheme for the donation, exchange, or loan of 
specimens between tho federated museums Twenty 
three, out of a possible of thirty eight museums m 
tho two counties, have joined the federation, tho 
meetings were reasonably well attendeil, and the 
exchange scheme has been made use of by thuteon 
museums There can be no doubt about the excel- 
lence of the federation idea , time will decide whether 
tho museums themselves are enthusiastic enough and 
energetic enough to make it a success 

The Impenal Bureau of Soil Science, one of the 
eight Bureaux the formation of which was recom- 
mended by the Impenal Agncultural Reseaich Con- 
ference of 1927, commenced work on May 1 at tho 
Rothamsted Expenmental Station Sir John Russell, 
Director of Rothamsted, is also the Director of the 
Bureau, and Dr A F Joseph, lately Sudan Govern 
raent Chemist, has been appomted deputy director 
The functions of the Bureau include the collection and 
distribution of all research work of importance on 
soils to the Bntish Empire, the assistance of research 
workers in the prosecution of their investigations in 
whatever ways it cui, the bnnging together of workers 
from different parts of the Empire (either by coixe 
spondence or in conference) mterested m the same 
subjects, and to supply information g^ierolly which 
may facilitate the work of sod experts m the develop- 
ment of agriculture It is hoped that before long the 
Bureau wffi be m close touch vnth all sod mvestigators 
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of the Empire, both at home and abroad, and that by 
mecms of information circulars and other methods, the 
results of studies carried on in one ]iart of the Empire 
will be made available foi all Arrangements will also 
be made to supply information dealing with soil invosti 
gations in foreign countries, the results of which, 
owing to language or other difhculties, are not roadilv 
available 

Thf Tlohemian Academy of Sciences has recently 
issued its Bulletin ItUernahonal for 1926, eontaming 
in Its 628 pages resumes in English or French of the 
papers commumcatml to the Academy during that 
year 1 hose commumcations number nearly hft j , 
and cover the whole held of mathematical and natural 
sciences and medicine, and many, esfiecially those 
dealing with biology, are illustrated with photo 
micrographs and other well executed illustrations 
This 18 particularly noticeable in the throe coloured 
plates accompanying Dr V Rremdl’s studies of 
plasmodium, those with Dr J Wolf’s investigation 
of the genesis of collagen fibres, and those of Piof B 
N?moc and Dr Milov idov on bacteria m plant and 
human tumours There is a posthumous contribution 
from Prof J V DaneS on the limestone phvsiography 
of the United States of America, and among a number 
of other geological papeis are several by Dr Petrbok 
on the stratigraphy of the Palestine palmolithit (the 
first containing 108 figires) In mathematics, Di 
V Trkal has given a contribution to the dynamics 
of the neutral helium atom whilst the Bulletin also 
contains Dr Sobotka’s deductions of certain polar 
properties in conic systems Chemit al science is 
represented by papers on the railioactivity of potas 
Slum and rubidium (Miss Petrova), adsorption by 
colloidal carbon (Dr PodrouKek), the electrolytic 
estimation of bismuth (A Jilek and J Lukas), and a 
study of the pyrrolones (R LukeS) 

Thk only railway hne laid across South America is 
the one joimng Valparaiso and Buenos Aires, travers 
Ing both Chile and Argentina It provides an over 
land connexion 840 miles long between the Pacific 
and Atlantic Oceans It skirts the extinct volcano 
of Aconcagua in the Andes, and its maximum altitude 
IS about 10,600 feet The section of the railway 
from Los Andes to Mendoza is called the Transandine 
Railway It is laid for a combined rack and adhesion 
service and has a metre gauge The operation of 
this railway was rendered very diftioult in winter by 
snowfalls, often 20 feet deep, and by avalanches of 
rooks This necessitated extensive protective works 
and galleries Owing to the soft coal useii, thorough 
ventilation of the galleries was also necessary This, 
and the fact that the coal used had to be raised to 
an altitude of nearly two miles against gravity, induced 
the directors of the Transandine Railway, which 
belongs to a British company, to adopt eleotno 
traction This enabled an morease m the speed smd 
weight of the trams to be made As the freight con 
aists mainly of cattle from Argentma to Chile, and 
perishable fruit m the opposite direction, the increase 
m weight and speed has many advantages A full 
teohmoal account of this railway is begun in the 
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Brotvn Boveri Reinew for April This oompeuiy, in 
conjunction with the Swiss Locomotive and Machme 
Works at \\ interthur constructed the combined rack 
and arlhesion locomotives which are used These 
arc the largest locomotives of this type that have 
ever been built The brakes required for these 
loeomolives are quite ns important ns the driving 
gear The biakes for the ailhesion driving wheels are 
of the Westinghouse compressed nir type When 
the eineigeney lock brake is useil the automatic 
brakes on both locomotive and tram are applied 
simultaneously The braking force on the rack 
sections at the wheel trend is 32 tons The total 
continual electrical braking capacity is 466 horse 

Manv accessions illustrating the liistoiieal develop 
ment of the sciences were made to the Lewis Evans 
collection of the Old Ashmoleau during the past year 
They include a valuable senes of jieipetual calendars 
in various materials, a set of broii/e fai similes of 
previously unknown siiigical instruments used in 
Pompeii III the first century, seyeial important 
microscopes from the trisji collection, and a refract 
mg telescojie of great histone interest namely, 
the instrument usetl by the gi-eatest of Oxford’s 
astrononierH James Bradley who himself lecturesl 
in the Old Ashmoleau from 1729 onwards The fifth 
Annual Rejiort, foi 1928 in addition to recording 
other gifts, directs attention to the need for treating 
the outer stonework of the building which has not 
been refacoil since 1679, and mentions a feature of 
the year winch should be of great advantage to tlie 
develojimeiit of the collections, namelv , the foundation 
of a Society of the hriends of the Old Ashmolean 
Previous to the annual meeting of this Society on 
May 4, Piiif D’Arty W Thomjison deliv ered a public 
address on ‘ The Hellenic Element m the Development 
of Science , to whieh referenr e was mode in our issue 
of May II, p 732 

The annual visitation of the Royal Obsorvatoiy, 
(jti-eenwich, will take jilace on Saturday, Juno 1 

At the anniversary meeting of the Royal Society of 
South Africa, held on Mai 20, the following officers 
for 1929 wore elected —Freeidenl Dr W A Jolly , 
Hon Treasurer Dr L Crawford, and Hon Secretary 
Dr B F J Schonland 

The Council of the Royal Meteorological Society 
has sent a message of congratulation and good wishes 
to the Society’s honorary member. Prof Hugo 
Hergesell, on the occasion of his seventieth birthday, 
which will occur on May 29 We understand that 
addresses of congratulation will be presented to the 
veteran director of the Lmdonborg Observatory by 
learned societies and official bodies in Germany m 
recognition of his services to meteorological science 
and Its application to aviation 

An International, Colonial, and Maritime Exhibition 
IS to be held in Antwerp next year in celebration of 
the Treaty of Belgian Independence The British 
Empire will be well represents and the Treasury has 
sanctioned an expenditure of £100,000 on the exhibit 
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The most important Bntiah shipping companies 
are to have displays in the Bntish section, and 
manufacturers of e<'(uipment for ships, such as 
navigation instruments, etc , will be specially invited 
to exhibit 

An International Photograyihy Exhibition, to be 
held at Gothenburg on Oct 16-31, is being organised 
by the Ooteborgs Handele och Sjofarta Ttdmng No 
entrance fees and no chargee for return of exhibits are 
made A special section of the Exhibition will bo 
devoted to scientific photography Correspondence 
concerning this section should be addressed to Dr 
S E Ohlon The honorary secretary of the Exhibition 
isG F Ahlberg, International Photography Exhibition, 
Box 62, Gothenburg, Sweden 

Towards the end of last year a British committee 
representative of some twenty six engineeiing insti 
tutions and technical societies was formed to organise 
a party of British engineers to attend the World 
Engineering Congress to be held at Tokyo on Oct 29- 
Nov 22 and to secure papers for presentation at 
the Congress (NATniiF, Jan 12, p 62) Seventy six 
papers have now been contributed dealing with railway 
and nver ongineenng, strength of materials alloy 
steels, aircraft, petroleum technology, chemical engin 
eering, coed cleaning town planning, illumination and 
photometry, etc It is anticipated that a party of 
thirty five to foity representatives of British engin 
eenng theory and practice will attend the Congress 

The Council of the Institution of Electrical Engin 
eers has made the following awards of premiums for 
papers read during the session 1928-29, or accepted 
for publication The Institution Premium to Mr 
Johnstone Wright and Mr C W Marshall Ayrton 
Premium to Mr L O H Sarsfield , Fahie Premium 
to Mr A E Foster, Mr P G Lodger, and Dr A 
Rosen , John Hopkmson Premium to The Hon Sir 
Charles Parsons and Mr J Rosen , Keh in Premium 
to Mr E B Wedmore, Mr W B Whitney, and Mr 
O E R Bruce , Pans Premium to Mr J L Carr , 
Extra Premiums to Capt J G Hines, Mr B L 
Goodlet, Mr L H L Badham, and Mr W Phoemx , 
Wireless Premiums to Mr T L Eckersley, Capt P P 
Eokersley, and Mr A B Howe , Mr B M Wilmotte 
and J S M'Petne 

An expedition for the study of the behaviour of the 
mountain gorillas of Belgian Congo is announced m 
a recent DaUy News BnUettn issued by Science Service, 
Washington, D C The expedition has been under 
taken jointly by Yale University and the Carnegie 
Institution of Washington, by special arrangement 
with the Belgian government Dr Harold C Bingham 
of Yale, a psychologist who has already earned out 
extensive studies on the behaviour of apes in captivity, 
will be the scientific representative of the two Atnencan 
institutions He hopes to establish close and sustained 
contact with groups of mountam gonllas, to foUow 
their movements day and night, and to observe their 
traits of bel&viour in relation to species and vaneties, 
their of bfe, and their distnbution The 
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expedition will leave the United States in June and 
pioceed by way of Dar ee Salaam to the head of 
Lake Kivu, whence a trek of a hundred miles wuU take 
the explorers into the gonlla country 

The fortieth C ongress of the Royal Sanitary 
Institute 18 to be held at Sheffield on July 13-20, 
under the presidency of the Right Hon Earl Fitz 
william, who will dehver the inaugural address on 
Monday, July 16 Sir Allan Powell, chairman of the 
Food Council, will deliver the Congress lecture, taking 
as hiB subject, “ Some Aspects of the Food Problem ”, 
and Prof W W Jameson will deliver a popular 
lecture 750 delegates have been appointed by 430 
aiithonties in the Bntish Empire and other countnes 
Among the subjects arranged for discussion are 
mental hygiene of the child and of the adult, health 
education, food hygiene, industnal welfare, smoke 
abatement, housing and regional planning, nvers 
pollution, and water supply The Right Hon the 
Lord Mayor of Sheffield, Alderman Harry Bolton, is 
the chairman of the local committee, and the Town 
Clerk, Sir William Hart, and the Medical Officer of 
Health, Prof F E Wynne aie joint honorary local 
secretaries 

Applications are invited for the following appoint 
ments on or before the dates mentioned — A heail 
master of the Tumor Technical Evemng Institute, 
Shelburne Road, Holloway The Education Officer 
(T7), County Hall Westminster Bridge SE 1 (May 
29) A teacher of building subjects at the Municipal 
Technical School, The Gamble Institute, St Helens — 
The Secretary for Education, 17 Gotham Street, St 
Helens (May 30) An assistant lecturer in electrical 
ongineenng at the Bradford Technical College — The 
Pnncipal, Technical College, Bradford (May 31) A 
full time teacher m the Mechanical Engineenng Depart 
ment of the Lincoln Technical College — The Principal, 
Technical College, Lincoln (May 3 1 ) Temporary posts 
imder the Department of Agriculture for Scotland, 
namely, two investigators and an indoor assistant for 
work in connexion with an mquiry mto marketing 
hve stock and other agricultural produce in Scotland — 
The Establishment Officer, Department of Agriculture 
for Scotland, Queen Street, ^inburgh (Jime 1) A 
woman resident lecturer m geography and mathematics 
at the Bangor Normal College — The Pnncipal, Normal 
College, Bangor, North Wales (June 3) An assistant 
lecturer m the Mathematics and Physics Department, 
The Polyteohmo, Regent Street — The Director of 
Education, The Polytechnic, Regent Street, W 1 (June 
3 ) A lecturer in mathematics and a lecturer in physios 
at the University College of Swansea — The Registrar, 
University College, Singleton Park, Swansea (June 6) 
A pnncipal of Bnerley Hill Teobnioal Institute, 
Stafford — The Director of Education, County Educa- 
tion Offices, Stafiord (June 6) Research chemists at 
estabhshments of the Department of Scientific and 
Industnal Research — ^The Seoretwy, Department of 
Scientific and Industrud Research, 16 Old Quean 
Street, S W 1 (June 0) A juiuor assistant (engineer) 
at the Fuel Research Station, East Greenwich — ^Tbe 
Secretary, Department of Soientiflo and Industnal 
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ReBearob, 10 Old Queen Street, S W 1 (June 6) A 
headmaster of the Junior Technical School, Ashton 
under Lyne — The Education Office, 8 WamnKton 
Street, Ashton under Lyne (June 8) Cloth workers’ 
Research Scholarship in the Department of Textile* 
Industries, the Umversity, Leeds — The Clerk to the 
Senate, The University, Leeds (June 8) A lecturer 
in metallurgy and ewsaying at the Manchester Muni 
cipal College of Technology — The Registrar, Municipal 
College of Technology, Manchester (Jimo 13) A 
lecturer m physics at Christ Church, Oxford — The 
Very Rev the Dean, Christ Church, Oxford (June 
14) A lecturer and demonstrator m the department 
of physics of the Royal Holloway College — The 
Principal, Ro>al Holloway College, Engledeld flreen, 
Surrey (June 16) A lecturer in engineoring and 
practical mathematics m Umversity College, Dundee 


— ^The Secretary and Registrar, The University, St 
Andrews (June 1 5) Civilian education officers in the 
Royal Air Force Educational Service — The Secretary, 
Air Miiustry, Owydyr House, Whitehall, S W A 
junior assistant in the department of the Wai Depart 
ment Chemist — The War Department Chemist, B 47 
Royal Arsenal, Woolwich S E 18 A chief field 
officer of the Rubber Research Institute of Malaya^ — 
The Secretary, London Advisory Committee, Rubber 
Research Institute of Malaya, 2 Idol Lane, E C 3 A 
lecturer in mathematics at the Qonlon College, 
Khartoum — The Controller, Sudan Oovemment 
London Office, Wellington House, Buckingham 
Gate, bWl (marked “Mathematics”) Jumor 
research assistants imder the British Cotton Research 
Association — Iho Director, British Cotton Research 
Association, Shirley Institute, Didsbiiry, Manchester 


Our Astronomical Column. 


SoLAB Streams or Corpuscles and Magnetic 
Storms — Prof S Chapman discusses the motion of 
streams of corpuscles from the sun m Mon Not Roy 
Ast Soc for March He uses Prof A E Milne’s 
result that the Doppler effect will enable upward 
moving atoms to climb out of the absorption linos 
associated with them, and to be accelerated away 
from the sun The acceleration diminishos as the 
distance increases, so that for the greater part of the 
journey to the earth’s orbit the motion is nearly 
uniform The tune occupied is between one and two 
days, agreemg with the lag often observed after the 
passage of a spot over the central meridian of the sun 
before the arrival of the storm It is explained that, 
while mdividual atoms are moving nearly radially, the 
stream as a whole is rotating with tho sun and so 
overtakes the earth , magnetio storms therefore begm 
near the sunset meridian of the earth It is estimated 
that the breadth of a stream when crossing the earth’s 
orbit 18 of the order of 60 earth radii, m which case it 
would take twenty fave minutes to sweep over the 
earth 

The difficulty of explaining how tho corpuscles can 
penetrate so deeply into the earth’s atmosphere as to 
give rise to low level aurorae is dealt with Tho sug 
gestion that these aurorae may arise from mduc^ 
currents due to the corpuscles at higher levels is con 
sidered not to account for the definite forms of the 
auroral rajrs , it is thought more likely that the 
extrapolation used to obtam the resistance of mr at 
extremely low density is at fault 

Fau, or MKTEOKrtES into Stars — The presence 
of certain wide diffuse absorption bands wtuoh au« 
well marked m the spectra of some stau«, especially 
those of eairly type, wm recently attnbuted by 
Dr H Shapley imd Miss C H Payne to meteoric 
matter near the stars Later research, however, 
modified this view, and the glass of prisms or lenses 
was regarded as a more probable origin for these 
bonds The latter oonolumon is supported by theo 
retioal oonsideraUons published by Prof H N Russell 
m the Astrophysusal Journal, vol 69, p 49 It is 
shown that all meteontes (except abnormally larra 
ones, more than 1 foot in diameter) will be completely 
volatilised before reaching the simaoe of the sun or 
a star The gas thus proimced will scatter an amount 
of hgbt dependent on the ratio of radiation pressure 
to gravity, and m this way might account for a small 
fruottmi of, the ooroned luminosity The total quantity 
bf meteende matter falling into the sun, however, 
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cannot exceed 60 tons per second, and the maximum 
effective absorption produced (when radiation pressure 
nearly equals gravity) is not sufficient to produce the 
equivalent of a single narrow Fraunhofer line It is 
eonoluded that moteono matter cannot account for 
perceptible bands in the spectrmn of any star which 
18 not surrounded by extremely dense nebulosity 

The Spiral Nebul.® — Now methods of study of 
the spiral nebulae are being evolved with groat rapid 
ity at Mt Wilson The March issue of the Proc V S 
Nat Acad Set contains papers by Dr E P Hubble 
tmd Milton L Humason, m which the radial vole 
cities are studied and found to constitute a new 
cnterion of chstance Results for some of the hnghter 
spirals had been obtained at Flagstaff many years 
earlier, and it was then found that there was a genorad 
tendency to motion of recession With the 100 inch 
reflector it has been possible to extend tho research 
to fainter objects, and there is now sufficient matenal 
to apply statistical methods 

It was found that those nebulie which on other 
grounds were considered more remote gave larger 
motions of recession than those concluded to be 
nearer A solution was then made of the sun’s motion 
with respect to the system of spiral nebulie in which 
a K tenn Was apph^ (the term bomg derived from 
that used for the systematic outward movement 
mdicated by stars of our own galaxy) , this was 
assumed to be proportional to the distance of the 
object The solution gave for the sun’s apex tho 
point BA 277°, N Decl 30°, velocity 280 km /sec , 
ancl K 600 km /sec per million parsecs Once tlus K 
term has been established, it can be used as a rough 
measure of the distance of remote nebulte The 
Isuvest recessional motion so far detected is that of 
N 5 C 7619, one of a small cluster of nebulte on the 
border line between Pegasus and Pisces This is 
receding with a speed of 3779 km /sec , which becomes 
3910 when corrected for the solar motion found above 
Tho distance estimated from tho speed is 26 milhon 
l^bt years, which is hi good accord with the esti- 
mates from diameter and onghtness 

It IS pomted out that, in de Sitter’s cosmology, 
distant objecte would show a recession, moreasing 
With remoteness , this is ascribed both to an apparent 
slowing down of atomic vibrations and to a Mneral 
tendency of matenal partioles to scatter , Dr Hubble 
expresses the hope that observations extended to 
more distant objects may make it possible to evaluate 
the amount due to each cause 
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Research Items 


Modkrn Views on Life — A roasonahly stated 
view of the mo<lem conception of life, by Prof F G 
Donnan, apjiears m the May number of Sctenixa 
undoi the title “The Phenomena of Life” He 
points out that physiological investigation has shown 
much of the frewiom and ^ontaneity of life to be 
more apparent than real The living being neither 
destroys nor creates energy , it obeys the physical 
law of the conservation of energy Nor is a living 
thing a magical source of free energy or siHintaneous 
action , its life and activity are mletl and controlled 
by the amount of free energy in its immediate environ 
ment, and it lives and acts by virtue of this , that is 
to say, It obeys the so callotl second law of thormu 
dynamics Yet there is more than this in life , the 
unit of living matter, the cell, builds up a whole which 
IS greater than its parts Whether the understanding 
of the specific flnalistic manifestations of this whole 
will be explained on present day hypothesee or may 
demand the hypothesis of some new form of energy, 
the understamhng will ultimatel> consist m some 
thing that jiermits of exact measurement and of 
precise expression in mathematical form, even though 
for the latter piir]X)8e a new foim of mathematics may 
have to be invented 

Eaely OuLTiTKE IN TEXAS, S A — A recent 
examination of objects foimd m caves in the vicimty 
of El Paso, of which the importance lies in the 
indication of future lines of research rather than in 
actual results, is reported by Mr F H H Rolierts, 
jun , in No 7 of vol 8 1 of the SrnUhnontan Muicellatieous 
Colhumui Mr Koberts first visited the ca \08 some 
years ago while investigating the pictographs of the 
area, including those of the far famed Hueco Tanks, 
an oasis, once a rendezvous of wandering bands of 
Apaches and travellers across the desert Afterwards 
a large number of ‘ cuiios ’ wore unearthed in the 
caves by two residents of El Paso These, together 
with further finds from undisturbed portions of the 
caves, have been examined bv Mr Roberts in a recent 
visit The pictographs m the caves belong to the 
noup m the south west to be attributed to the 
Apaehe, though a few of the older show Pueblo 
influence Thireo of the figures are mewked heads, 
and stepped structures on two of these may represent 
a framework similar to those of which actual frog 
ments were found in the caves The stepped form is 
comparable to Pueblo forms Buds and snakes are 
readily recogmsable, whether naturahstio or con 
ventionalised Among the objects of special sigmfi 
canoe found are woven sandals of fibre, spear shafts, 
curved clubs, a basket armlet with a crude setting of 
turquoise chips, abalone shell pendants beads and 
a few fragments of pottery The sandals are of 
a characteristically south western type The spear 
shafts, which are made of the flower stem of the 
agave, are coloured red and decorated with balls 
and streamers of agave fibre Attached to them are 
small rods, similar to those found elsewhere, but the 
signifloanoo of which is unknown The curved clubs 
are comparable to those of the Basket Makers’ caves 
of north east Arizona and south eastern Utah 
While It 18 clear that there is here an admixture of 
early and late, these objects indicate afflmties with 
the Basket Makers, and it is suggested that the 
culture of the caves is the northern fringe of the 
Basket Makers culture of San Juan 

Ctmious Function of Gums in a Pobpoise — ^The 
remarkably small size of the teeth in the porpoises 
of the pajus PhoccBtwtde* is well known Oemt S 
Miller, navipg examined well preserved specimens of 
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the Alaskan species, P daUi, is of opinion that the 
teeth arc prattically fuuctionless and that their use 
as organs capable of grasping food has been taken by 
a cunous development of the gums {Proc U S Nat 
Mus , vol 74, lfl29) The gums are modified so as 
to form a set of secondary gum teeth, alternating 
with and surrounding the true teeth, which have come 
to lie at the bottoms of pits between the bases of the 
new structures, the size and hardness of which is such 
that they are undoubtedly capable of functioning 
as efficient grasping organs The geneial condition 
shown 111 this toothed cetacean is similar to that of 
the early stages of development of the baleen plates 
of the whalebone whale Sibbaldtu, where the true 
teeth have disappeared and gum teeth, compressetl 
along the axis of the jaw, and increased m height, 
have fonneil The resemblani es arc so important 
that the authoi < (insiders that the gum and dental 
structures of the Alaskan porpoise repiesent stages of 
development closely parallel to those through which 
the corresi>onding parts in the toothed ancestors of 
the whalebone whales must have passed 

Encvstmknt and Conjugation in /‘isiHOTHitm 
-Reginald D Manwell (Biol , 64 , 1928)desciibea 
oneystmont and conjugation in the hypotnehous 
cihate Pleurolrtclui lanceolata, which has two macro 
nuclei and two micronucloi Eneystment may occur 
at an> time and apjiears to have po relation to penods 
of depression, to division, or to conjugation Both 
inacronuolei are extruded and only one mioronucleus 
remains It is imcertam whether the other micro 
nucleus is always extruded or whether the remaining 
micronutleus is jiroduced by the fusion of the two 
original micronucloi From this one mioronucleus the 
new nuclear apparatus is reconstituted, the process 
bomg complete by the time the cihate is ready to 
leave the cyst In conjugation there are three 
maturation divisions, an interchange of pionuclei and 
two, or rarely throe, cleavage divisions Of the four 
products of the second cleavage division one soon 
enlarges and gives rise to the new macronuclei of the 
ex conjugant, one of the other products degenerates, 
and the remaining two form the new micronuclei 
Reduction occurs in the second maturation division, 
the haploid number of chromosomes being probably 
twenty ” Conjugation apjiears to bo not only an 
unnecessary part of the life cycle, at least as long os 
environmental conditions remain favourable, but is 
a veiy dangerous event, for 92 per cent of one hundred 
exoonjugants died without further division, and only 
one per cent showed any indication of an accelerated 
fission rate,” “ and even m this case the daughter 
race died within a month ” 

Bitteb Pit Disease — Some recent mvestigations 
on the apple disease known as bitter pit, with prac 
tioal information as to the chief means by which it 
may be avoided, are described by W M Came m 
Australian Journtd for ScterUific and InduMrvd Re 
search, vol 1, No 6 The disease came into pronu 
nenoe m Australia about 1900 , and since 1911 has 
received the serious attentions of many scientific 
workers Came has now been able to elucidate the 
problem to a large extent Piokmg tests with a number 
of vaneties showed that bitter pit develops chiefly, if 
not entirely , m stored fruit ancl is thug qmte distoct 
from cork, another disease previously known as bitter 
mt, but wlflbh develops on apples while on the tree 
True bitter pit disease is oaus^ by picking the fruit 
before it is suffioiently mature, large fnut being more 
susceptible than small Although if piokmg is post 
poned too long the danger of over ripeness during 
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storage ib >ncurred, some greater delay than has been 
usual hitherto in the picking of apples for export will 
be beneficial, as not only will the liability of the fruit 
to bitter pit be reduced, but also a high quality in 
flavour and appearance will be ensured The correct 
date for picking can best be ascertained by means of 
the lodme method devised by Billow, Gore and 
Howard in 1906 The amount of starch m the 
apples as shown by the iodine reaction is defimtely 
related to the amount of bitter pit disease, colour, and 
flavour afterwards developed after storage The 
method of testing consists in dipping cut halves of 
freshly picked apples into an lociine solution (potas 
Slum iodide 1 gm , iodine 0'26 gm per 100 c o water) 
for half a minute After a short exposure to the air 
the distnbution of the blue colour is noted If the 
colour IB almost or entirely absent the fruit is ovoi 
mature for picking, but if Scattered in small spots 
throughout the pulp outside the core line, the fruit 
can be picked with safety On the other hand, large 
patches of colour in the flesh indicate the necessity for 
allowing the apples to hang longer With practice 
other apples of the desired degree of mat untv can be 
seleeteit by eje This procedure assumes that the 
fruit will bo placed in cold stoiage within n few days 
from picking 

SoLANUM Hybrids — An account of < rosses between 
Aolanwn utile and pollen from the domestic potato 
has been mven by Salsman (Jour Oenet , col 20 
No 3) Ihe cioss was only a success in 26 per cent 
of the 62 attempts, and the recipiocal cross could not 
be obtained at all Also, as a result of many trials, 
a single plant, indistinguishable from S utile, was 
obtained by pollination with S chac/xnne, and it bred 
true in the next generation In the crosses between 
A viile and the domestic (lotato several cultivated 
vonetics wore used as pollen parents, and with three 
exceptions giving the same result In the f’, and 
later generations, whole families weie mdistinguish 
able from S utile in morphological characters, yet 
certain physiological and genetic differences can be 
shoyn by back crossing such os the presence of 
sterility and the incidence of disease Some of these 
families, while showing the low cropping capacity of 
S utile, are nevertheless carrying recessive genes for 
higher cropping, the inhibitory factors of .S utile being 
dominant Other families were nenily, with some 
plants d'l'te, indistinguishable from the domestic 
type The inheritance of the differences in leaf 
characters and cropping are particularly desenbed 

LsPTOtHILVS AND GbNERA CONFUSED WITH IT — 

Following the modern tendency in taxonomy to seek 
a phylogepetio oriangement for all groups of plants, 
E B Copeland (Philippine Journal o/ Science, vol 37, 
No 4, December 1928) has publisheii a revision of the 
Afncan, Indian and Onental species of the genus Lepto 
chduB Six natural groups, each given genenc statue, 
are recognised Le^chdiu is retain^ as a small 
genus of epiphytic ferns , the largest genus, Campiiim, 
consisting of terrestnal ferns with creeping rhizomes 
This genus receives monographic treatment, fifty Six 
species — eighteen of which ore newly described — 
being enumerated The study oJ’the whole group is 
comphoated owing to the involved nomenclature, and 
much attention is devoted to the determination of 
the proper generic and specific names The paper 
contains a large number of text figures showmg detws 
of frond venation in the species of Campium, and all 
new species and a number of old ones are illustrated 
by plates 

CoMimskA — ^The identification of Comfers by means 
of their vegetative organs is the subject of an inter 
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esting paper which appeared recently in the Scientific 
Proceedings of the Royal Dublin Society (vol 19, N S 
19) The author, Mr H M FitzPatnok, having in 
mind the difficulties that beset systematists ■when 
flowers and fruit are not available, has compiled a key 
to the genera and sjiecies of the Conifera?, based on the 
morphology of the foliage There are certain diffi 
ciiltiea inseparable from such an attempt, not the 
least of these being the diversity of foliage in juvemie 
and adult forms of the same species The noncon 
formity to type of recent intioductions to cultivation, 
particularly sinjcies of 46ie« and Pirea, create further 
complications Such a st'heme of classification, to 
fulfil Its purpose, must of necessity be an artificial 
one This docs not detract, however, from its value 
for diagnostic purposes iind in its construction 
Mr FitzPatnck has achieved a considerable measure 
of success Leaf shape and arrangement form the 
basis of the key to the genera, while its siibilivisiona 
rest on the prominence, or otherwise, of stomatal 
bonds and midrib the woody nature of the second 
year twigs serve to distinguish the Abielineee and 
Taxoditim from all othoi t'onifers For the recogni- 
tion of species special keys are introduced, following, 
more or less, conventional lines In this connexion 
the use of variable features, pubescence foi example, 
as specific indicators, though sanctione<J by custom 
IB ofien to question The ultimate definition of the 
species 18 mateiially assistwi by a senes of bnef 
descriptions of their individual c harocteiisfics, supple 
mented by numerous illustrations, some of wmch, 
however, are unfoi tiinately lacking in precision 
Notes on thou economic uses and distribution foim a 
useful adjunct to desciiptions of the 8|)ecio8 The 
paper cone hides with a short bibliography 

GFOixiatcAi Map of Mont Btani — A geological 
map of the tiench pai-t of the massif of Mont Blanc 
IS being issued by Paul Coibin and NicoW Oulianoff 
on the scale of 1/20 000 The fiist slieet (hervoz lea 
Houches) appeared iii 1927 The second (Chanionix) 
and third (Les Tines) sheets have now been issued, 
and each is accompanied by a descriptive pamphlet 
(Imprimcrie Libraine (t Jacquart Pnee 20 francs) 
A general and detailed geological description of the 
massif IS promised in clue course The maps measure 
nearly 14 x 10 inches plus borders and legends, and 
the geological units anil topogiaphical base are clearly 
printed with excellent rogistraticui The Quaternary 
deposits are coloured m clear pale tints the older 
formations being given more vigorous colours so that 
they stand out clearly The lithological composition 
of the crystalline locks is indicated by overpnntings 
of jioints and lines on the fundamental colours In 
this way the major tectonic imits are well brought 
out as well as the individual formations, sedimentary 
or Igneous The maps may bo recommended not only 
to professional geologists but also to those who may 
be holiday making in the Chamonix district and wish 
to know something of the rocks that are there dis- 
played 

Tholkiites of the North of England — Con- 
tinuing their work on the igneous geology of the 
north of England, Prof Arthur Holmes and Dr H F 
Harwood have recently published a detailed account 
of the Tertiary tholeiitedykes (Mmeralogxcal Magazine, 
March 1929, pp 1 62) Eight new chemical euialysea 
are presented, and in addition to the Brunton, 
Talaidh, and Salen tjmes ah'eady recognised by the 
Survey petrologists, Cleveland and Acklington types 
are distinguish^, these referring tyiiioally to the rocks 
of the dykes well known under those names Al 
though the whole amte of dykes appears to converge 
to a ^us in Arran, it is shown that there is a regional 
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change of direcUon, as the suite traverses the Southern 
Uplands which carries it by way of Great C umbrae 
and tile Ayrshire coast mto the Mull swarm of dykes 
Many of the dykes carry anorthite aggregates, and 
Teall s original hypothesis to explain their presence 
IS support A discussion of magmatic variation 
leads to the conclusion that differentiation by crystal 
lisation and separation of the residual liquors was not 
the process responsible for the production of the 
different types of tholeiites It is suggested that the 
vanatioii may have been due to etdmixturo noth a 
Whin bill type of magma of a quartz alkali felspar 
eutectic formed from sial by long continued contMt 
with basaltic magma This is a return to a long 
despised conception first introduced by Bunsen to 
explain the igneous rocks of Iceland 

Mr AS UKEMENT OP N ICR DisrHABOB Over a period 
of more than twenty years, observations have been 
raatle with the view of theestabhshmentof an automatic 
and accurate measure of the discharge of the Nile 
throughout the year The last of four papers dealing 
with tnis subject is now published in Physical Depart 
ment Paper No 24 of the Ministry of Public Works 
Egypt in which Mr D A F Watt gives the final 
conclusions on the methods and the tables of results 
It has been found that during the low stage of the 
Nile there is no significant difference between the 
results given by sluice measurements at Aswan and 
current meters but that in flood time the cuirent 
meteis give results about five per cent too high or even 
more at the top of high floods Experiments with 
scale models which were desenbed m a previous paper 
have been shown to be a useful means of inter 
polating results between the low stage and the floods 
when the discharge of the sluices is not known 
with the same certainty as at other times of the 
year The important conclusion is that the dis 
charge of the Nile at Aswan can now be tneasureil 
with a high degree of aocuiacy by the means em 
ployed ] 

North Stappobdshirk Coalpiklds — The Depart 
ment of Scientific and Industrial Research hM just 
issued as Paper No 14 of the physical and chemical 
survey of the national coal resources a description of 
the coalfields of North Staffordshire (London H M 
Stationery Office) This paper differs, and differs 
most unfortunately, from previous ones m the senes 
inasmuch as the special work which the Fuel Research 
Division of the Dwartment of Scientific and Industnal 
Research is speoifically supposed to peiform, namely, 
the physical and chemical investigation of the coals 
of Great Britam, is entirely absent from the present 
paper It contains merely a descnption of the North 
Sttmordshire coalfield, such ew is already obtainable 
elsewhere Indeed, it oames our information no 
further, if so far, as do the Memotra of the Geological 
Survey It would surely have been better to wait 
until the physical and ojnemioal investigation, which 
the Fuel Res^oh Division is supposed to undertake, 
had been completed and then to publish this informa 
tion in the way that has been done m the case of the 
other coalfleldi^ rather than to adopt this piecemeal 
method of issuing information, which, although it may 
at first sight lead to an appearance of great activity 
on the part of the Fuel Research Division, really shows 
that the proper work of that Division is not ^mg 
pushed as it diould be 

Haix BijraoT ih Nickel Steel Alloys — Interest 
attaehes f)o the Hall effect os exhibited by the mokel 
steti alloys, smoe the rotationa of the two components 
of tiieaa uloys are of opposite sign, and since, moreover, 
guob alloys present peouhanties in their thermal and 
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electrical conductivities which, according to the 
electron theory, are intimately connected with the 
Hidl effect In the issue of the Rendtoonta of 
the Naples Academy of Physical and Mathematical 
Sciences for May-August 1928, Dr Umberto Salerno 
oommumcates the results of measurements of this 
effect made with a senes of steel nickel alloys contain 
mg different proportions of nickel The Hall effect 
obmrvod exhibits the same characteristics as that of 
the ferro magnetic metals, and is influenced to some 
extent by the nature of the secondary electrodes em 
ployed The alloy known as invar shows a moderately 
tugh ooefficient of rotation In all the alloys ex 
anuned asymmetry is revealed, tins being most marked 
with the alloy contaimng 22 per cent of nickel, which 
IS the least magnetio and almost zoro with that having 
49 per cent, which is highly magnetic The contnbu 
tion of the steel to the Hall effect is more pronounced 
than that of the nickel 80 per cent of which is necessary 
to cause reversal of the sign The variation of the 
effect with the composition presents analogies with the 
oorresponding vanations of the specific heat, thermo 
electric properties thermal conductivity and eleotncal 
resistance 

The Triple Point of Water —The usual speoifioa 
tion of the zero of the centigrade scale of temperature 
in terms of the melting point of ice, although very con 
venient for most purposes, is somewhat unsatisfactory 
because of the difticulty of reproduemg exactly the 
standard conditions of measurement In particular, 
the effect of the air which dissolves m the water used is 
a little uncertain and the German Physikahsoh 
Technischen Reichsanstalt has therefore had under 
consideration the advisability of replacing the present 
fixed point by the slightly higher triple point of water 
A report of the experimental work that has been done 
in this connexion has been published by H Moser m a 
recent issue (No 3) oi the Annalen, der Phyetk Ithae 
been found that the temperature recorded by a 
platinum resistance thermometer can be held constant 
to one ten thousandth of a degree when it is controlled 
by a bath containing pure loe, water, and water vapour 
m thermal equlibnum Subsidiary measurements 
established that the freezing point was lowered by 
0 0074° C from this when the loe was m contact with 
ay free water at a pressure of one atmosphere, so that 
with an allowance of a further 0 0024° C for the 
lowering of the freezing point when the water is 
allowed to dissolve air to oquihbnum, m accordance 
With the Iteiohsanstalt specification of the zero pointy 
the temperature of the triple point beeomee + 0 0098° C 
The triple point of water is at the present time the 
most nearly constant fixed point of the temperature 


r?i J i'hosphorio Aciu —A detailed study 

of the determination of phosphoric acid as magneeium 
pyrophosphate is described by M Ishiba^ m the 
Mewotrs of the College of &c%ence, Kyoto, vol 12, No 1 
I he effects of the composition of the maf rnAsia 
mixture used, of the acidity of the solution, and^ the 
prOTence of various salts and aoids, were examined, 
MU the conditions for maximum accuracy determmed 
« ^ developed for the quantitative pie- 
oipitaUon of phorahono acid as manganous a mmnnium 
phosphate, the formation of manganous acid being 

phosphate oan^ exactly 
Stated with potassium permanganate In a thud 
paj^r, a new grayimotno method is described for 
de^rmwng phMphono acid as zinc pyrophorohrtw. 
iSthSd^ the *mc may be titrated^CSfiS 
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The New Department of Zoolog:y of the University of Edinburgh 

■[70R many years past the accommodation m the pemniwion as the Kmg s Buildings and Pnnoe George 

-T Department of Zoology at Fdinburgh has been ixprossed his pleasure at learning that through the 

inadequate to meet modem needs and to cope with munificence of various donors private and oorpomte 
the number of students studying the subject In other buildings were sc on to lie erected on the same 

] 923 the late Mr Laurence Pullar of Bndge of Fam site forimng part of a scheme for the expansion of 

visited the Department and was leeply impressed the University Heo ngratulate 1 the architects upon 
with the adverse conditions he found Mr Pullar thou success in combimng pleasing effect with utility 

After the opening Pnnoe George 
was invested with the honorary 
degree of Doctor of Laws made 
a tour of inspection and attended 
a luncheon m the Old llniversiW 
buildings The University O T C 
mount^ a guar 1 of honoui 

The new bull ling (Fig 1) is of 
sandstone from the Blaxtor quarry 
ard consists of a central part with 
a larger wing facing north and a 
smaller one facing north east its 
total length is 287 feet Tt is two 
st ned for the greater part but the 
fall of the gro ind allows of a well 
lit basement under the east wing 
Between the large windows in the 
upper and lower stories are a niim 
boi of panels with oval medalhons 
about 4 ft 6 in Icng bearmg re 
presentations of a serios of animals 
They are arranged in sequence 
who had long been sympathetically interested in and olusen to represent the mum zoogeographi al 
zoology more particularly in those branches of it regions They are the work of Miss Phyllis Bono 
that ■occupied the attention of his friend the late who also furnished (or the lintels above the first floor 
fciir John Murray made a donation of £20 000 towards windows srualler roun I medallions of three animals 
the erection of new laboratories His much appreciated well known to ancient naturalists the scarab the 
gift remained anonymous until shortly before his crab and the octopus 

death in 1926 In the same jear the Trustees of Throughout the whole building the most emphasised 
the Camene Trust for the Universities of Scotland feature is the provision of the maximum amount of 
in their allocation of grants for the quinquennium light The museum which is for teaching purposes 
1926-30 set aside asum of £18 000 
Prof Augustus Trowbridge of 
PrmcetonUmversity thendireotor 
for Furope of the International 
liducation Board paid an un 
announced visit to the Depart 
ment in 1926 and inquired mt > 

Its needs and financial position 
As a result of this and with his 
syn^thetio Co operation Prof 
J H Ashworth was enabled to 
draw up a statement of the require 
ments The Board saw its way 
to give £74 000 for the completion 
of a biulding for equipment en 
dowment and addition to staff 
and techmcians 

Prof Ashworth drew up sketch 
plans which were placed m the 
hands of Sir Robert Loruner and 
Mr J Matthew and work was 
oommenoed m June 1927 The 
buildmg was formally opened by H R H Pnnoe is 66 feet long by 40 feet wide with a 10 foot gallery 

George on May 16 last m the prgMnce of the Vice along one of its long sides under which is a well 

ChanMllor a lar^ number o< representatives of the equipped aquarium The mam museum is ht by a 

national and civic authonties and of zoologists from cji^a and the gallery by an oblique roof hght, and 

other umversitaea In his speech Pnnoe Georm in both is a new type of glass devi^ W Sir Herbert 

refeimd to the traditions of the Department the Jackson in conjunction with Messrs Chance It is 

oiudr of Which was founded m 1770 and to t^e designed to exclude the ultra violet and strong actimc 

importance of zoology and its many applications to rays and at the same time provide a maximum 

the welfaia not only of Great Bntain but of the transmission and diffusion of mreot sunhght The 

whole Empire The need (or teamed zoologists, hbrory is furnished with enamelled steel shelving 

DMticulariy overseas, at the present time is great gallery stair, and stack rodm and has an imtiel 

bufidtng u the second of a new group known by aooomraodation of about 8000 volumee, which should 
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form an adequate reference collection The large 
lecture theatre, occupying moat of the central part 
IS of octagonal form, haa a specially constructed 
diagram screen, and provides 318 separate seats, the 
two smaller theatres for advanced and post graduate 
students each accommodate about 50 The labora 
tones and research rooms on the two wings are laid 
out as a series of uiuts 16 feet wide by 16 feet deep, 
and the inclusion of seveial luuts gives laboratories 
of the sizes reqmred for all the different classes Tlie 
Department has, besides the laboratonos for the staff, 
teohnicians rooms, workshop, etc , eight separate 
research rooms 08M,h for one worker, and a larger 
room which would accommodate two to four workers 
The total cost of the building has been £80,000, and 
it IS felt that with its modem equipment and design 
it provides adequate facilities for teaching purposes 
and fur the various lines of rescan h that are now 
being earned on or are likelj to be undertaken foi 
some yeais to come Two mam objects have been 
kept m the forefiont of all the designing, first, 
fitness for purpose, and secondly, the utilisation of 
standard units which permit of the maximum amount 
of interchange and theiefore fli xibility 


Forest Insurance 

X N Spinal Bulletin No 170 (beptembei 1028), issued 
hy tlie Lxpenmeut Station of the Michigan State 
College of Agi iculturo, Mi Paul A Hei bert discusses 
"Forest Insurance and its application m Michigan 
The greater part of the aiithoi s thesis is devoted to 
the gi'eat foiest problem in the United btates of fires 
and fire protection, and the consecfuent higher rates 
demanded foi insurance on forest propeity exixised, 
as IS the case in America to this ^ril Mr Herbert 
cites the more or less successful efforts at forest 
insurance attempted in hiurojiean countries, which 
had their ongin m Franco and Cioimany in 1880 
Norway in 1912 Finland since the Armistice, in 
Belgium, Holland Denmark in the late years of last 
century, and finally in Sweden since 1910 

In treating of ordinary insuiance as against m 
surance against forest fires, the author jioints out 
as one of the difficulties that annual returns are not 
obtainable in the younger stages of a foiest, and 
therefore the private owneis of land do not consider 
that forestry can compete with other productive 
enterprises He rightly concludes that the reluctance 
of landowners to take up forestry as a business under 
taking 18 based mainly on general questions of the 
risks, the rate of tree growth, and rough calculations 
as to future costs and prices It may bo admitted that 
investment m the forestry business will not usually 
bnng in the early returns obtainable from other 
enterprises, whilst the nsks are in some respects 
greater 

The methods often suggested in order to assist 
the private landowner to make forestry a paying 
business are more equitable taxation, government 
assistance, and better protective methods These 
coupled with an anticipated future increase m the 
price of timber and other forest produce, would, it 
18 held, make private forestry a paying business 
These factors woukl tend to decrease the cost of 
production or decrease the risk to which the^mvested 
capital IS exposed 

On the subject of taxation of woods, the usual 
remedy suggested is deferred taxation on lands 
occupied by woods The chief advantage of this 
method would he not m reduced costs, but m reduced 
risks, and would allow the timber grower to estimate 
tus future taxation m this respect If any accident 
happened to the crop or impaired its vohie the taxes 
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would automatically be reduced Government assist- 
ance the author considers, should be mainly confined 
to paying for research work which is beyond the 
power of the private owner to undertake , whilst 
the third remedy, jirotectiou, involves decreasing the 
iisks and therefore improving the property from an 
insurance point of view 

The keynote of the author’s discussion is the 
reduction of risk by effective piotection, thus facili- 
tating insurance of the property Such insurance, 
by eliminating further risks and losses, will place 
forestry on a business basis The capitalist ’ , says 
Mi Herbert, will find the profits obtainable are 
largo enough to be attractive in view of the reduction 
of uncertainties The investor will consider the 
insiiied foiest as sufficient security to warrant lending 
fimds to the business at the usual rate of interest 
The whole crux of the business in many (ountnes, 
both in the past and the present, is bound up with 
the methods m foice in land taxation which often 
do not sufficiently distinguish between land from 
which an annual return is obtainable and that from 
which the returns aie deferred foi long periods, as is 
fho case in forestry 


University and Educational Intelligence 

Cambridge — Dr D Stockdale, fellow of King’s 
College, has been appointed Univeisity demonstrator 
in the Department of Chemistry 

London — The lesult of the Convocation elections 
to the new Senate of the Umvemty of I^ndon — a 
general election following the new Statutes — waa 
announced at the meeting of Convocation on May 14 
In the Science faculty there were eleven candidates 
for five seats, the successful candidates being Dr 
C W Kimmins with 1018 votes , Prof h O Donnan, 
934 , Sir Philip Magnus, 889 , Dr B H Pidtard, 
847 , and Mr G D Diinkerley, 836 The unsuccess- 
ful candulales were Prof Winifred Culhs, 806 , Dr 
t» r Morgan, 783 , Sir Llewellyn Smith, 644 , Mr 
W A W Dagger, 426 , Mr 'T LI Humberitone, 
364 and Mr A £ Evans, 307 In the Arts Faculty 
the old members were re elected, with the addition 
of Prof T P Nunn In Engineering, Mr Roger T 
Smith awl in Economics, Dr W H Coates were 
elected both being new members of the Senate The 
representatives of faculties include the following — 
faculty of Modicme Lord Dawson of Penn, Dr H L 
Eason, and Sir Cuthbert S Wallace , Faculty of 
Science Prof A J AUmand, Prof L N O Filon, 
Dame Helen Gwynne Vaughtui, and Prof Frank 
Horton Faculty of Engmeenng Prof 8 M Dixon 
and Prof E H Lamb, Faculty of Economics (m 
cludmg f ommerce and Industry) and Political Science 
Prof TEG Gregory 

Manchester — Applications are mvited for the 
Edmund Mills Harwood memorial scholarship, v^ue 
£60 per annum for three years, at the Manchester 
Municipal College of Technology Forms of apphoa 
tion and all information are obtainable from the 
Registrar of the College The latest date for the 
return of completed forms u Tune 16 

St Andrews — 'The University Courthasappomted 
Dr Frederick Walker, at present assistant m geology, 
to be a lecturer in geology aa from the beginning of 
the next academical year 


Like so many other professions, that of surveying 
grows more important, complex, and difficult Old 
rules of thumb and hastily fomaed opinions ean qo 
longer be apphed If, aunong the surveyor’s essential 
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q^Oahacationa, mathematioa and a wide knowledm of 
<^tral and local ^vemment are added to those 
divimona and eubdiviBiona of hia prcMstioal woi^, it 
becomes clear that the old method of apprenticei^p 
IS quite inadequate Such points were emphasised 
by Mr B W Adkins m a papier on the education of 
the young surveyor which he read, on April 8, before 
a Mneral meeting of the Surveyors’ Institution Mr 
A&ins showed how the system of examinations and 
other facilities of the Institution have mot these 
changes and made it piossible for the profession to be 
supplied with quahfied practitioners Tracmg some 
present weaknesses, he said that if a boy leaves 
school at sixteen or seventeen and decides to be a 
surveyor, he finds that he cannot t€ike the inter 
mediate examination for several years During the 
mtenm, although servmg articles, he frequently loses 
the habit of study, since he is free from school disciplme 
and has no immediate spur towards theoretical work 
To meet this difficulty and to ensure contmmty of 
studv, the Institution has decided to adopt recom 
mendations which wiU enable the future surveyor to 
take the more elementary part of the mtermediate 
examination before the ago of mneteen Mr Adkms 
considered, too, that the recent mtroduotion of a com 
pulsory preliminary examination will remedy other 
weaknesses such as bad spielling, indifferent Bnghah, 
and lack of accuracy and meth^ Mr Adkins’ belief 
in the work already done by examinations and their 
future poBsibihty was very definitely expressed 
“ There nave been numerous attempts to discredit the 
exammation system I am confident that, if 

properly devis^, a system of exanunation is the best 
method of inducing young men to acquire such know 
ledge as is necessary for ^eir progress " 

The Committee of Award for the Commonwealth 
Fund Fellowships has made appointments to twenty 
four fellowships tenable bv British graduates m 
American umversities for the two years beguuung 
September next These include Mr Eric Ashby 
(London) to Chicago, m botany, Mr Geoffrey Crowther 
(Cambridge) to Yale, in economics , Dr H J Emeleus 
(London) to Prmceton, in chemistry. Miss Q H 
Faulkner (Edinburgh) to Chicago, in zoology, Mr 
W L 8 Flenung (Cambridge) to Yale, m geology, 
Mr V 8 Forbes (Cambndgol to California, m ^logy , 
Mr J N Goodler (Cambndw) to Michigan, m 
structural engmeenng, Mr A Harvey (Durham) to 
Cahforma, in physics, Mr R C Hinton (London) to 
Cornell, m economics , Dr W G Humph^ (Oxford) 
to Harvard, m chemistry , Mr W B Humphries 
(Aberdeen) to Columbia, in education , Mr J W 
Maoooll (Glasgow) to California Institute of Tech 
nolo^, in engmeenng (aerodynamic) , Mr H L 
Puxley (Oxford) to Yale, in economics, Mr D M 
Robinson (London) to the MasseMhusetts Institute of 
Technology, m electrical engineermg , Dr A F 
Skinner (St Andrews) to Columbia, in education, 
Mr ETC Stiooner (Cambridge) to Harvard, m* 
medicine, Mr A J Watters (St Andrews) to Wis 
consm, m org^c chemistry . Mr J H C Whitehead 
(Oxford) to Prmceton, m mathematics, and Mr R^ 
von da R Woolley (Cambridge) to the Cahfomii^ 
Institute of Technology, m aatroiiAmy ^’eUowshipa 
tenable by candidates from the British Dominions ' 
molude Mr H. Barak (Xew Zealand and Oxford) t5 i 
Pnnoeton, m physical chemistry , Mr H. V Warren 
(BritishColiunmaandOxfordjtotheCahfonpalnBtitute ; 
of Technology, in geology The followuM have been 
appomted to fellowships tenable by oancmlateB hold 
lag api^intinents in government servioe Mr Enc J 
Brodsnaw (Dublin) of the Qeologloal Survey of Indies 
Mr R M Campbell (New Zealand) <of the New 
Zealand Civil Sarvioe, Mr A. H Oane (Adelaide} I 
Of the Queensland Forestry Servioe ! 
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Calendar of Patent Records 

May 36, 1733 — The patent granted to John Kay 
of Bury on May 26, 1733, covered the mvention of 
the fly shuttle, pierhaps the most impiortant improve 
ment ever made in the loom It revolutionise!! the 
weavmg mdustry and rendered the pxiwer loom 
possible But it left Kay a pioor man The last we 
hear of him is in 1766, when he appeared before a 
Committee of the Society of Arts, and he must have 
died soon after, probably m France, where he had 
tried to obtam the reoogmtion that he failed to get 
m his own country 

May 26 , 1798 — The principle of the hydrauho 
ram was first used for raising water by John White 
hurst of Derby, who appliexi it to a domestic water 
supply m such a manner that every tune the tap was 
turned on and off m the kitchen, a column of water 
was forced mto a tank m the upper part of the house 
Whitehurst sent a description of his apparatus to the 
Royal Society in 1770, but its value as a water raising 
machine was jfiot recognised imtil an improved self 
acting typo was mvented by Joseph Michel Mont 
golfler and patented by him m Franco on May 26, 
1708 An English patent was granted 111 the pre 
cedmg year to Matthew Boulton acting as Mont 
golfier’s agent 

May 39, 1634 — The first legislative enactment for 
regulatmg the grantmg of mdustrisl monopohes was 
the Statute of Monopolies (21 Jac I o 3) passed by 
the English parliament on May 20, 1624 The Statute 
was not, as has often been assum^, the foundation of 
the English patent law , it merely gave parliamentary 
sanction to.prmoiples which had long been accepted 
at common law Its purpose was to prevent the 
Crown from grantmg oppressive monopohes, but m 
the famous Section 6 it exempted from the general 
prohibition the grcmtm^ of patents for the enoour 
agement of new mventions This section is still in 
force 

May 39, 1849 — David Smith of New York was 
pprant^ an English patent on May 29, 1849, for an 
improved shot tower for making small shot, m which 
the fused metal falls through an ascendmg current of 
air, a process which enabl^ a much shorter tower to 
be used 

May 31, 1836 — There were many inventions before 
this ^te for the use 6f the screw proiieller m steam 
navimtion, but credit for its practical mtroduction is 
mamly due to Francis Pettit Smith, whose English, 
patent is dated May 31, 1836 Pettit Smith’s 
mvention, first tried on a STnall 10 ton 6 h p vessel 
wh)oh was successfully run on the Thames and after 
wards at sea, was, at the request of the Admiralty, 
fitted to the Archxmedes of 237 tons and 80 h p , 
which attamed a speed of 10 miles per hour Smith 
realised htt)e from his mvention, but he was given a 
civil list pension of £200 a year and in 1871 received 
the honour of knighthood For the last thuteen 
years of his life he was the curator of the than Patent 
OSioe Museum 

June I, 1869 — Thomas Alva Edison’s first patent 
granted in the United Statee on June 1, 1869, for 
' an Seotnoal apparatus designed “ to record and 
register m an' instant and with great accuracy the 
votes of legislative bodies,” each member having a 
switch m front of him by movmg which he could 
have hia name impressed eleotnoally under either the 
aftfmative or negative votes Edison’s output of 
inventions has been enormous, the Umted Statee 
patent records showing that for upwards of forty 
years patents have been granCbd to him at the rate 
^ of about twenty-five a year, the greatest number in 
any one year bemg seventy five m 1882 
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Societies and Academies 

London 

Geological Society, Apnl 24— Robert Murray- 
Hughei The geology of part of North Western 
Rhodeeis, with petrographic^ notes by A A Fitch 
The area lies approximately between lat 14° and 17° S 
and long 24° and 30° E , and falls mto three 
natural divisions, from west to east The first is the 
flat, somewhat swampy country overlaid by the 
Karroo and Kalahari rooks , the second is the old 
peneplain surface forming the plateau of Northern 
Rhadesia and underlaid by the TranavMl and Pro 
toria rocks, and those of the Swaziland System , and 
the third, a deeply dissected country overlaid mostly 
by the Swaziland rooks and drained by the Zambezi 
and Luangwa rivers The rooks are described and 
correlated with the Transvaal and Pretoria Systems 
of the south The oovenng of sand m the west, 
together with oerteun ‘ ancient latentes ’, is correlated 
with the Kalahari System The prmoipal structural 
features are (1) North-east and south west fohation 
caused by the intrusion of the Older Granites , (2) 
north west and south east fractunng caused by the 
mtnlBion of the Hook Qramte , (3) ^ben faulting, 
which forms a part of the Great Rift Valley , (4) 
foldmg of the Ksirroo Beds 

Royal Anthropological Institute, April 30 — J H| 
Driberg Gala colonists of the sixteenth century 
Analvses the varying incidence of Hamitic influence 
on the different Bantu tribes of the Lake region 
Two immigrant cultures, the first of Gala origin etrea 
1600 to 1680, the second represented by the Bahmda 
dynasty and possibly referable to Lake Chad Lin 
gi^tio and cultural evidence for the Gala hypothesis 
That the focus of this Hsmitio culture lies to the west 
of Lake Victoria indicates that the immigrant route 
was via Mongolia and Wadelai Traces of Gala 
influence are to bo found amon^ the Lerya, where it 
IS linguistic, emd among the Ban, where it is cultural, 
the present serf class representing the descendants of 
Gala mvaders overthrown by a Ban nsmg Nilotic 
and Nilo Haimtic convulsions due to Gala intervention 
during the fifteenth Mid sixteenth centimes, as 
reveal^ by a comparison of Nilotic and Bantu 
genealogies The southward expansion of the Gala 
towards the Tana valley, the mception of a militant 
policy against the Abyssmians, and their colonisation 
of the cattle breeding oountnee round Lake Victoria, 
should all be correlated 


Society of Public Analysts, May 1 — R S Morrell and 
S Marks The determination of organic peroxides 
A modification of Fahnon’s metiiod of determinmg the 
peroxide oxygen m oxidised linseed oil by measuring 
the iodine liberated from potassium iodide m the 
presence of sulphuric acid has been devised — J W 
Croxford Differential halogen absorption of oils and 
fate Toms’s bromme vapour method of determinmg 
the haloMn (disorption of oils gives rapidly the true 
iodme vMue of oils and fatty acids which require very 
many hours for complete absorption of the Wiis’ 
reagent Fatty acids and oils of the oleio acid series 
wi^ the double bond adjoining the carboxyl group 
may thus be recognised Iso oleic acids formed m 
the hydrogenation of oils, and the petrosilimo acid 
of parsley seed oil, give similar results by the two 
methods, and have thus the double bond at a distanoe 
from the carboxyl poup — W R Schosller and 
C Jahn A new method for the separation of small 
quantities of tantalum and mobium from titanium 
The solution containing the oxalatee is treated with 
sodium salioylate, whiw oonverts the titama into a 
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stable orystalloidal sodium titanvlsahoylate The 
earth aoicu ore then precipitated with calcium chloride, 
and finally precipitated with tannm — H R Ambler 
The analysis of small samples of gas Apparatus for 
the analysis of small samples of about 1 o o of gas, 
m which rubber connexions are abolished 

DrrsuN 

Royal Dublin Society, Mar 26 ~J Reilly, P J 
Drumm, and C Boyle The production of essential 
oils from Irish grown plants (Part 6) Oil of dill — 
M Grimes A study of lactose fermentmg yeasts 
found m milk, cream, and butter The yeasts ex 
ammed consisted of two types Type A, similar to, or 
identical with Torvla ladota, Harnwin, isolated from 
Canadian cheese, type B, similar to, or identical 
with Tonda ertmons, Hammer, isolated from yeasty 
cream — J H J Poole and A J Clarke The effect of 
strong electnc and magnetic fields on the rectilinear 
propagation of gamma rays Sir J J Thomson has 
suggested that, smce electrons show some of the 
characteristics of very high frequency wave trams, 
very hard gamma rays may possess some of the pro 
perties of charged particles, and he conducted some 
trials on a possible bending of a gamma ray beam m a 
dielectric exposed to a largo transverse electnc field 
His results, on the whole, were negative The present 
paper deecnbee further trials, not only with wectrio, 
but also with strong magnetic fields No effect m 
either case could be detected 

Edinbdboh 

Royal Society, May 6 — G N Hunter Colour 
sensitivity In Proe Opt Conventwn, 1026, Dr 
Houston desonbed a new method of testmg for colour 
bhndness The apparatus was purposely made in 
sensitive by keepmg the two colour patches under 
comparison 8 mm apart In the present research, 
these patches have been brought mto juxtapouUon, 
resulting m a |P^t increase in colour sensitivity, 
estimateid at lOW per cent — E B Ludlam and R B 
Mooney The mfluenoe of air and moisture on the 
‘ Budde effect ’ m bromme The absMice of expansion 
of pure dry bromme when exposed to light is ex 
plioable by calculating the rate at which Qie eneiw 
received can be taken up by the walls of the vessM 
a film of moisture mav prevent the re combination 
of bromme atoms on the surface and thereby retam 
the energy m the body of the gas Air present m the 
gas may faoihtate transfer of energy and cause 
expansion There is no evidence of re radiation of 
energy — A C Stephen Studies on the Scottish 
manne fauna The fauna of the sandy and muddy 
areas of the tidal zone The daosity per unit area 
has been mvestigated Parts of the Firth of Clyde 
(more than 3000 per square metre) and St Andrews 
Bay, West Sands, ore areas of exceptional abundance 
The various species are not uniformly distnbuted over 
any beach, but either occur, or have their mcudmuiU 
density at, some particular level On sandy grounds 
TtUxna tmuu and Nephthya taea predominate, on the 
muddy grounds Oardtvm edule and Macoma baltua . — 
G Rsdinrton Effect of diumol penodioity on plant 
growth By growmg plants entity m eloctrio light, 
it IS shown that a daily dark period is not essential, 
but with practically all the very diverse species foown, 
better plants were ultimat^y produced in 16 tiours* 
light pw day than in continuous light Generally, poor 
^wth was made m a light exposure of 8 hours^ daily. 
The effect of the tevonl phynologioal processes con- 
cerned upon the oonditions obtaining at the apical 
meristem is considered m rriation to cell formatian ' 
and oeU elongation — Margery Knight Studies h) 
the EetooarpaoesB (2) XcUoar^ aafevlow Plante 
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collected from the Mediterranean coaata show a simple 
type of life history m which the plant body is haploid 
and reproduction is effected by tne umon of gametes 
produced in plunlocular sporangia The dominant 
soma of the British plants is, however, diploid and 
the zoids from plunlocular sporangia on these plants 
are already diploid and germinate immediately mto 
new plants , sexual repitduotion is achieved by zoids 
from unilocular sporangia Alternation of generations 
and sex differentiation are also discussed —Mary H 
Latham Jurassic and Kamozoic corals from Somali 
land This collection of fossil corals from Bntiah 
Somaliland was made by Mr R A Farquharson 
Government Geologist, during his survey of the 
country m 1923-24 It mcludes Jurassic, Eocene 
Ohgooene, and one Pleistocene specimen Most of 
the specimens are Elocene and were collected mainly 
m eastern Somaliland but some specimens from 
Deberawema in western Somaliland have been 
identified as Eocene That district has not hitherto 
yielded Eocene corals There are throe new species 
of Attrocanvi, all of which have large corallites and 
gmtly resemble SUphanocoenM, and a new species of 
Cyathhcomui There is also a new genus, Tuhtoora, 
belon^g to the GonwoorufaB The Ohgocene corals 
mclude new s^ies of Stylophora Ctreophyllui, Faina 
Orbteella, CMumnaatrcea, and PortUf The older 
faunas have Mediterrsmeein afflmties —Sydney Gold- 
stem The asymptotic expansion of the charaotenstio 
numbers of the Mathieu ^nation 


Pams 

announced the death of M Gayon, Oorreapohdant for 
the Section of Rural Economy — P Sdjournd The 
railway from Casablanca to Marrakech The branch 
Ime for phosphates This Ime, 245 km long, was 
commenced m 1916 , the discovery of rich phosphate 
deposits at Koungha led to an alteration of the plans 
and the oonstruotion of a branch line 83 km long 
( 160 km from Casablanca) Details of the phosphate 
deposits are givm these deposits are remarlmble both 
as regards high percentage of calcium phosphate and 
quantity available — Emm de Margsrie Second re 
port on the pubhcation of the ceuvres g^ologiques 
de Marcel Bertrand ’ — V Romanorskl Some new 
classes of orthogonal polynomials — M de FranchU 
A recent theorem concerning quadnos — Hadamard 
Remarks on the preceding communication — Rolf 
Nsvanlinna Remarks on the lemma of Schwarz — 
Lucien Pdraud The Pfaffian systems of M Birkboff 
— G A Mokrsycki The maximum utilisation of 
commercial aeroplanes — Antonio Cabreira The 
theory of a terrestrial metric planosphere — Benjamin 
Jekhowsky The identification of the min or planets 
and the correction of their orbits from a single obsrava 
tion — J E Verschaffelt The equation of Van der 
Weals and thermodynamics R^ly to onticisms by,. 
V Kaipoi — Quevron The mcrease m the sensibihty 
of electrical measuring apparatus with pivots The 
permanent magnet m the instrument is replaced by an 
electromagnet The power required is 150 watts; 
7 a magnetic fiwd of 45(K),gauss With this 
IS posuble to ineMure by dueot reading 


giving e 
mstrumi 


il — Andr< Chrdtlen The ternary mtem 

water, sodium si^hate, sodium mtrats — H Parent 
The existence m mveooe of a shore line at 6 metres, 
of recent Quaternary age, — Henryk Arctowaki and 
Mward Stans The or^ of the dustt which fell m \ 
RoWd between April 36 and 29, 1928 Proofs that I 
No 8108, VoL 128] 


the dusts which fell m Roumania and Poland on the 
above days origmated m central Ukramo — Joseph 
Devsuz The aotinometric study of the penetration of 
the solar energy flux at the mtonor of some Pyrenees 
glaciers When the solar radiations |>enetrato the 
mass of glaciers, with the ice at 0“ C , the absorbed 
energy produces a partial fusion of the ice, esi>ecially 
at the surface which becomes porous This porous 
condition reduces the transparency of the ice to the 
rays resulting in less penetration and less melting 
This process the author terms the rswliothermio 
defence of glaciers — Yossifovitch Mladen The 
mechanism of the separation of the jierithecium ui the 
ErysiphacesB euid the rftle of tlie full ra — A Msige 
The rftle of the cytoplasm m amylogenesis — Lucien 
Daniel The resistance to cold of the descendants 
of Ariemtsta AiwirUhtum grafted on ChryaatUhemum 
frutescem New varieties of absinthe plants, produced 
from seeiis resulting from graftmg Absinthium on 
Chrysanthemum, have proveil very resistant to cold 
At the temperatuio of Rennes last wmter ( 21° C ), 

numerous species regarded as acchinatisM to the 
winter have been severely affected but the Absinthe 
arising from the grafts have survived — H Lagatu and 
L Maume The leaf diagnosis and its degree of 
security — J Vellard The properties of the cutaneous 
secretions of some tree fro^ ( Flyla) from the neigh 
bourhood of Rio de Janeiro Ihe toxicity of these 
secretions is as frequent in the group of Hylidas as 
in other species The toxic characters vary greatly 
with the species — R Fosse and A Brunei The 
ferment prixlucmg allantoic acid by the hydrolysis of 
allantoin Its presence in the einimal kingdom A 
ferment capable of givmg allantoic acid from allantoin 
has been demonstrated m the frog and in several 
fishes — Georges Lakhovtky The sterilisation of 
water and of liquids by circuits m metal in direct con 
tMt with the liquid 
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University Staffs and Salaries 

W HAT reforms in the present organisation of 
the universities of Great Britain other than 
Oxford and Cambndge may be deemed necessary 
for the oontmuance of their professed functions I 
So long ago as September 1024 m the course of an 
article on umversity staffs and umversity finance 
we suggested that drastic changes were mevitable 
and probably immment however unprepared for 
them the universities might be The pubhoation 
of the Returns of the University Grants Committee 
for last year ^ encourages us to resume this urgent 
topic The Commissioners survey does not sug 
gest that there has been any material change m the 
general financial position of the University Tnstitu 
tions ooncomed By a process of logic which 
must be somewhat unconventional the Commis 
sioners infer from this statement that Steady if 
unsensational progress contmues to le made 
Nothmg stands still no disaster has attended the 
affairs of the universities so they must be pro 
gressmg 

The Commissioners have of course a very 
deUcate and difficult task before them Ihey re 
present a degree of official enhgbtenment rare m 
affairs of State The old order is still very much 
the old order m the universities The State s con 
tnbution last year represented very bttle short of 
three quarters of the salanes paid The pohoy of 
the Grants Committee is well known It is to 
make an end if possible of the prevaihng gross 
under payment of staffs The salary bill is by far 
the largest presented to the umversities — more than 
half the total expenditure which for the first time 
exoeeds £6 000 000 The Grants Committee alio 
cates £1 523 772 The total parh^mentary grants 
reach £1 841 005 The first of these figures repre 
sents actually an excess over the miUion and a half 
promised The commitment was formerly only 
a million and m agreeing to mcrease it the Com 
nuttee expressed the opinion that the greater part 
of the extra amount should be devoted to raising 
salanes This has not been done Some of the 
umversities claim that it has been done but the 
figures contradict them The sum of £90 000 under 
the heading Salanes and Superannuation by 
lyhioh umversity expenditure for last year exceeded 
that m the previous year covers both mcreased 
salanes and the cost of new posts Smoe new posts 
number eighty four the sum devoted to oorreoting 
total inadequacy of remuneration could not have 
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been enough for the needs of a single one of the 
larger institutions 

We are where we were, and the optimism which 
leads the Commissioners to interpret some move 
ments as necessarily progressive appears scarcely 
to be justified Had there been any real deference 
to the wishes of the Committee, it is evident that 
it would be revealed in an alteration m the pro 
portion which salaries bear to total expenditure 
An approximation which takes us back to 1922-23 
can bo gamed from the whole maintenance table 
in the Return which excludes Oxford and Cam 
bridge 66 3 per cent in 1922-23, 66 3 per cent in 
1926-27 and 66 9 per cent last year Another table 
provides the actual figures for the past two years 
for salaries and superannuation alone 50 03 per 
cent in 1920-27 and 60 4 per cent last year 

Prom under payment of university staffs a whole 
tram of evils proceeds While a suflSoient number 
of emment representatives of an earlier social and 
mtellectual environment remain to give an appear 
anoe of digmty to academic pursuits there is and 
can be no assurance for the future so long as the 
standard of remuneration is one far exceeded by 
the eammgs of many shop assistants, let alone pro 
fessional men and those engaged in the vague if 
profitable service of the community ‘ business ’ 
so long as every interest ’, professional com 
mercial or industrial, can attract the hveher and 
more competent from concern with fundamentals 
to concern with applications so long as modem 
educational demands however legitimate are per 
mittod to prevent the performance of the avowed 
intentions of founders and patrons 

In every human activity much depends upon the 
actual human bemgs engaged in its mamtenance 
but it IS doubtful whether this dependence upon the 
quahty and devotion and performance of mdi 
viduals IS so absolute anywhere else as m the 
imiversities Their fellow citizens, even those of 
them who have personal aoquamtance with a um 
vermty, still rotam a sort of mertia of reverence for 
it and for its sister institutions, as the fount and 
ongm of knowledge The creative spirit m the arts 
and humane letters may and does nse to greater 
altitudes elsewhere , the same spint m discovery, 
the fundamental natural law giving, whence all 
other discovery and mvention proceed, can m 
modem conditions thrive nowhere else Here alone 
18 the hving knowledge, undiminished by secondary 
understandmg and unoontaminated by the ageing 
falsity of books Shelley’s question “ as to how far 
a thirst for a happier condition of moral and pohti- 
cal society survives among the enh|^tened and 
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refined the tempests which have shaken the age 
m which we hve ’ is answered m our own time, if 
the recompense of these excellencies is only penury 
and social excommumcation 

To advance knowledge and to extend science 
strictly mtcrpreted — mterpreted, that Is to say as 
W K Chfford mterpreted scientific thought as dis 
tmct from the slightly humbler use of other people s 
scientific thoughts — is a work for gemus Those 
who possess it are a nunonty of academic workers, 
as they are a rainonty in the community as a whole 
Ihey will always be attracted to umversity work 
irrespective of the conditions But that does not 
absolve the community from its responsibility If 
the fiame of mtellectual conquest bums so con 
summgly in such men that they will sacrifice every 
human and humane obligation for its satisfaction, 
the social conscience is surely guilty if while it is 
aware of the sublime benefits which are bestowed, 
it neglects to intervene for the protection of needy 
dependents If it seems then an act of folly or of 
genius to accept the present terms of most of the 
universities m Bntam must we conclude that the 
majonty who do accept these terms cannot be of 
the stuff which gives body to the mtellectual re 
sources of the country ? The time must come when 
that will be true Those who possess what is after 
all a marketable talent can be retamed in the ser 
vice of the universities only at a just pnee 
The earnest local patnotism and ideahsm which 
brought the newer umvorsities into bemg did not 
m the first place correctly envisage the human and 
financial obhgations mvolved, and are now made- 
quate to rectify the evils which have ensued 
State aid is directed particularly to reform , but 
reform is refused Why ] The scarcity of relevant 
facts upon which an answer to this question might 
be based is one of the reasons which render the 
appomtment of a eommission with full powers so 
urgently necessary There is no common recog- 
mtion of the claims of disinterested mquiry The 
pohtioian m all his forms, parochial to impenal, 
promises wider and wider educational advantages , 
scholarships mcrease , but the real philanthropist is 
the academic worker The rich donor supphes only 
the bricks and mortar , it is the teacher and re- 
search worker who supply the human material at 
their own cost For true education or for self- 
advancement the commumty must be supphed with 
a superabundance of facihties, and the academic 
worker must pay the cost Organisation would of 
course soon bnng the administrative mmd to its 
senses , but organisation is prevented by cross- 
currents of sectional mterost, by fear, by {Hide, and 
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not least by ignorance One faculty does not know 
what another does In consequence the presents 
tion of the just claims of one against another is 
sometimes embittered and the sources of defeat may 
be disguised and concealed 
Some increduhty may be occasioned by the state 
ment that the universities have recently made an 
ofScial representation for the purpose not of bettor 
mg the condition of staffs but of securmg the with 
drawal of existmg forces which might be expected 
to achieve that end Resistance to trade union 
action IS mtelhgible and these facts are not put 
forward without some sympathy with that view 
Nevertheless they mdicate the danger underlymg 
sectional and particularly professional ropresenta 
tion of the university opmion One of the newer 
umversities recently defended itself against a public 
charge by statmg that the universities were power 
lees in the matter having merely to obey the 
General Medical Council Sixty six per cent of the 
Council are elected by the universities and colleges 
Powerlessness is therefore not apparent Too 
often faculties act for universities and m medicme 
the faculties are virtually the practismg profession 
At some time between the summer of 1926 and 
the end of 1927 the governing bodies of the uni 
vorsities asked for the withdrawal of a modest 
scale of remuneration for non professorial university 
workers which the Bntish Medical Association had 
proposed to enforce In consequence a conference 
was held on heb 10 1928 between representatives 
of the Association and representatives of the medical 
schools mostly deans These representatives created 
the impression that non professorial medical workers 
had many pnvileges 6md were at all events merely 
using the umversities as steppmg stones to lucrative 
practice A non poaaumus resolution was passed 
Last summer not this resolution but another ex 
emptmg temporary workers and temporary workers 
only from the operation of the scale was passed by 
the Representative Body of the Association An 
amendment by the Hendon division which insisted 
that m no case could anatomists and physiologists 
be regarded as temporary workers was accepted 
rather dubiously by the chairman makmg this 
meamng clearer Very few iireeks }iad passed 
however before the HnhsA Medxcal Journal con 
tamed advertisements for anatomists and physio 
logists at salanes below the scale Inquiry 
doited the information that the appomtments were 
temporary although one man (at Sheffield) was 
to be equipped m every imaginable non clinical 
direction and able to take the place of the professor 
In his absenoe The medical profession fears — 
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quite unnecessarily — that the present wasteful and 
absurd system of artificially favoured seniority will 
be jeopardised if young and bnlhant men are made 
independent of patronage Other faculties fear pre 
ferential treatment which admittedly would be 
disastrous to the university idea But the example 
given IS but one of the pernicious results of pro 
fessional patronage and is worthy of the considera 
tion of members of all faculties 

Naturally the Returns refer to the comparative 
neglect of the Biological fecionces other than 
Medicme May we suggest that one of the matters 
considered bv the Joint (^mmittee which has been 
appomted to examine the practical steps which 
should be taken to secure the development of the 
teaching of Biology by co operation between the 
Universities and the secondary schools would very 
appropnately be the desirabilitv of romuiieratmg 
the teachers at least as well as the taught t At one 
university whore a scale has been sanctioned and 
ro sanctionoi} it is impossible under the scale for 
any non professorial teacher to attam to a salary 
of moo a tear in less than thirteen years In some 
cases the men ooncemod could not be employed 
elsewhere at a salary below £600 for the first of these 
thirteen years 

Sufficient has been said to show that inquiry and 
uiquiry alone can now disentangle the m iltitude 
of mterests involved Four years ago we said 

It IS absuid to pretenl that under sucli con 
ditions their normal duties can be efficiently 
conducted and an inquiry into the whole question 
of payment and the evils that are arising from 
contmued under payment is undoubtedly urgent 
before the rot has time to inflict permanent harm 
on umversity teaching The rot advances Time 
which should properly be spent in n search or 
recreation is used to supplement meagre and m 
sufficient incomes Financial pressure and the 
vastly wider facihties for research under Govern 
ment supervision dram from umversity service 
many men of superior abihty The umversities 
afford fewer and fewer opportimities of instruction 
at first hand by men actually engaged m the 
advancement of their subjects and the loss to 
students domed personal contact with ongmal and 
creative mmds will speedily destroy the whole 
mgmfioance of umversity trainmg Already there 
are fundamental departments of science which have 
been neglected m England for a quarter of a century 

No material change does not mean steady 
progress It means that dechne is mevitable un 
less there is a substantial improvement of existing 
conditions 



824 


NATURE 


[Jmns 1, 1929 


Ancient Knossos 

The Palace of Mtnoa a Comparative Account of 
the Suoceaewe Staqee of the Early Cretan Civtltaa 
tion as illustrated by the Discoveries at Knossos 
By Sir Arthur Evans Vol 2, Part 1 Fresh 
Lights on Origins and External Relations, the 
Restoration tn Town and Palace after Seismic 
Catastrophe towards dose of M M III , and the 
Beginnings of the New Era Pp xxu + 390 + 10 
plates Vol 2, Part 2 Town-houses tn Knossos 
of the New Era and restored West Palace Section, 
with its State Approach Pp xiv+391 844 + 18 
plates (London Macmillan and Co , Ltd , 1928 ) 
147« net 

I T IS now nearly thirty years since the pohtioal 
liberation of Crete from Turkish rule made 
excavation possible on the site of ancient Knossos , 
and the knoll then called Keph4la had been recog 
nised, some ten years earber still, as conoeabng a 
pre Hellenic building, one or two chambers of 
which — part of the famous ‘ palace magazmes ’ — 
were mdeed partially opened by a Cretan gentleman 
who had been appropnately christened 31inos 
Almost without mtermission since 1900 — except 
m the War years — and under the single direction 
of Sir Arthur Evans, the dissection, and latterly 
also the reconstruction, of a ‘ Palace of Minos ’ 
has gone on, with ever widenmg scope outside the 
palace area, and ever growing wealth of expenence 
suggesting re-exammation of structures and sub* 
structures already recognised and cleared 

In the first years of tentative discovery, a 
bulletm of each season’s proceedings, m the Annual 
of the Bntish School of Arohssology at Athens, 
was pubbcation enough Later came monographs, 
m Archcealogia and elsewhere, on special enter 
prises, such as the opening of the * Royal Tombs ’ 
hard by , and the first volume of " Scnpta Mmoa ” 
on the earlier and mainly piotographio phases of 
the Mmoan script The later ‘ Imear ’ scripts still 
remam for the most part unpublished, though 
most of the documents were found quite m the 
earbest seasons’ work Then m 1921 appeared 
the first volume of " The Palace of Mmos at 
Knossos ”, bringing together in masterly perspec- 
tive the mam results so far as they concern ^e 
history of the site, and the chief phases of its 
civilisation down to the pomt at which it begms to 
be proper to speak of a ‘ palace ’ there at all 
Next came another interval punctuated with 
published studies of special problems, the piqier 
on the “ Bing of Nestor ” and other remaikable 
pieces of engraved gold work from the Greek 
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mamland, and the Huxley Lecture on early con- 
nexions between Crete, Libya, and the Nile Valley , 
and now we have the second volume of “ The 
Palace of Minos at Knossos ”, ampler even than 
the first, but happily bound up m two sections, 
which make it a much less formidable implement 
of study and reference 

This new volume does not merely take up the 
story where it was left by its predecessor As the 
author frankly says, “ the excavation of Knossos 
itself may almost bo said to have renewed its 
youth ” , it has been “a perpetual source of wonder- 
ment ” to the excavator, supplementmg, and almost 
invariably substantiating earber observations and 
conjectures So multiple and diverse are these 
discovenes, that merely to marshal them m intel- 
ligible order is a notable achievement Habitual 
users will note with satisfaction that the pagma- 
tion of the two parts of volume 2 is contmuous, 
and also that the numbering of the sections is con 
tmuous with that of volume 1, a very great aid to 
concise reference 

The sections contamed m the two parts of 
volume 2 run from § 33 to § 67 mclusive, and deal 
mainly, though not by any means exclusively, with 
the latter part of the Middle Mmoan and the 
beginnmg the Late Mmoan phases , that is to 
say, from about 1750 to 1600 b o Each deals at 
the same time with a separate topic or problem, 
and advances the general argument and historical 
reconstruction But smee the appearance of 
volume 1 m 1921 a good deal has been done to 
clear up obscunties and supplement what was 
known then about the earlier periods , and §§ 33 34 
serve also as a retrospect both of these years of work 
of the early Mmoan and adolescent Middle Mmoan 
phases , and of the general position of Crete and 
its culturS m the ancient world 

Beneath the central court of the later palaces, 
the discovery of late neolithic houses gives occasion 
(§ 33) to a revised estimate of the connexion between 
the earbest occupants of this part of Crete and the 
people of Asia Minor, which is represented as more 
directly concerned than the Greek peninsula, 
though it is still over-early to dedde this pomt 
Weetwn Crete has soarcely been touched yet, and 
very bttle has been done in mainland districts 
south of Argobs Moreover, even in Asia Mmor 
Ike rugged south-western districts are still almost 
unknown, and comparisons between Crete and 
Cappadocia ue necessarily provisional Qeo- 
graphioidly, howevw, access has always been 
comparatively eaqr from southern Asia Minor to 
Ckete, thanks to the set d the current and the 
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regularity of the \mb€U winds, far more important 
for ooaeta) traffic than the seasonal meltem 

For this reason it may well be that eventual 
intercourse with the Nile Valley (§ 34) was for 
Crete rather an extension of this coastal traffic 
than the result of transmarme exploration 
Probably what gave this mtercourse its vogue 
and vitalising force at both ends was the discovery 
that at the far extremity of the “ Great Bight ” — 
to modernise an Egyptian phrase about the ‘ great 
circuit of the lands ” — ^it was possible to spread 
sail before a tnelUm, as the fruit boats of Cos do 
now, and regam the Nile mouths m a few days 
It 18 important, however, to distinguish (as is 
here done) Nilotic from other Libyan mtercourse , 
and m early days it is the latter that appears to 
have been primary, as a number of distmct elements 
show , types of boats, hair dressing, costume, 
stone worked vessels, cupola tombs, and so forth 
In early dynastic times, when the Delta became 
Egvptised, Egyptian mfluence succeeds to Libyan 
m this Cretan ‘ staple ’ or depot 

How did this oversea traffic come 1 By a 
‘ transit road ’ traced (§ 36) from mmute ports 
nestling under the Astenisian ndge south of the 
Messark plam, over the well guarded pass east of 
Mount Ida, and round the west shoulder of Mount 
Juktas, entermg Knossos eventually by the Mmoan 
viaduct (§ 36) with its caravanserai, bath house, 
and ‘ partridge fresco ’ (§ 37), and the ' stepped 
portico ’ (§ 38) rising into the south end of the 
' palace ’ site Special problems of technique and 
procedure confronted the excavator here, for the 
sintered soil was as hard as the masonry of the 
viaduct, and the spirits of the workmen had to be 
mamtamed by a fresh plan of remuneration The 
technique of Mmoan commerce, toO, demands 
special examination of the means of transport, ox, 
ass, eventually horse and mule , wheeled vehicles 
for goods, oouner borne palanquins for notables, 
as a fragmentary fresco shows 
What went by this age long road, and whither ? 
The answer (§ 39) comes from the signs of Mmoan 
influence far away to the west and north, m Malta, 
the Ibenan peninsula, even in Bntam The 
connexion between early Maltese monuments and 
Idflnoan arts and practices haq b^ disputed, more 
than onoe, and there is still a question of degree , 
but it becomes difficult to dissociate the decorative 
motives, and if these be borrowed from Minoan, 
the relative date of the Maltese culture seems to 
be determined, and therewith much m the western 
Mediterranean In the other direction, Cketan arte 
•ol deedgn, already known to have affected Egyptian 
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decorative work m the Eighteenth Dynasty, are 
now (§§ 40, 41) detected m a similar relation to 
the Middle Empire , a conspicuous instance is 
the recent find at Haragoh, dated to the time of 
Sneferu II , about 1890 b c 

Corresponding with the ports of the south coast, 
the harbour town of Knossos itself has been dis- 
covered and partially explored (§ 42) , but lying 
m the outskirts of modem Candia, and moreover 
m the zone devastated by both Venetians and Turks 
during the great seventeenth century siege, it con 
tributes only suggestive details In addition to 
her other functions, the ‘ Great Goddess ’ looked 
after seafarers, anticipatmg both Isis Pelagia m 
classical times, and the medieval Madonna Is it, 
however, certain that all these representations of 
potent or protective women are attnbutable to one 
and the same goddess, or rather (as Nilsson suggests 
in his “ Minoan Mveenman Religion ”) to several, 
perhaps many, departmental deities * Through 
this — and probably also through other ports on 
the north coast, Nirou Kham, for example (§ 44) — 
Crete was apparently brought into separate mter- 
course with Synan centres, and their cults and 
manners (§ 43) illustrated by a fashion of bull 
headed hbation vessels, and hy occasional Ands of 
cylmdcr seals Deeper seated are those aspects of 
Cretan religious belief which are illustrated by the 
insigma of a priest king from the French exoava 
tions at Mallia, and by the ounous find at Nirou- 
Kham, which Sir Arthur Evans desenbes as a 
“ propagandist depot ”, of portable sltars and 
double axes 

After these retrospective and supplementary 
studies, resultmg from the last few years’ operations, 
the mam thread of the story is taken up agam m 
$46 at the moment of the disastrous earthquake 
which wrecked Knossos during the Thuxl Middle- 
Mmoan penod, and profoundly affected its subse- 
quent fortunes The direct damage was serious 
enough, especially m the south-east quarter of 
the ‘ palace ’, where the site hod been greatly 
enlarged over substructuree which now collapsed 
and overwhelmed the houses which occupied the 
slopes below But the moral effects were more 
lastmg (§46) Propitiatory ntual before rebmld- 
mgs was natural enough, and is illustrated graphic- 
ally , but the new custom seems to have come to 
stay, m the form of a ‘^pillar-oult ’, and the worship 
of an ‘ earth-shaker ’ incarnate m bull-form, sii^ 
by side with the god of the ‘ double axe ’ (§47) 
and at tunes merged m him The general ‘ distrees 
of nations ' after the disaster is shown directly by 
^ marked reduction of the occupied area at 
vl 
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Knoasoa, and no leas vividly by thoee emigrations 
of which the settlements on the Greek mainland 
about this time are the first fruits In quite a 
different direction, widespread ruin meant abun 
dant opportiimty for the builder and decorator 
(§§ 48 64) As we have seen m our own time, at 
such a penod of reparations ’ the arts progress 
rapidly (§ 48) , expenments are tried on every 
hand , foreign models have their vogue, and the 
copies of the first imitators pass into the common 
repertory of their successors Was it such a change 
of taste, or another earthquake (such as Crete 
seems to suffer about twice m a century) that 
brought about the scrappmg ’ of the lovely painted 
stucco in the ‘ House of the Frescoes ’ — the 
“ cultured home of a small burgher ” — outside the 
Palace proper (§ 62) ? And why were the scrapped ’ 
fragments so carefully stowwl away m the house 
itself, to the delight of posterity ? It is a further 
discovery (§ 53), that the decoration of house walls 
and other large scale work is the source and 
inspnation of the mmuscule art and abridged 
designs of the pottery and penshable gear of 
everyday life 

In these artistically favourable circumstances 
arose from the ruins of the ‘ older palace ’ the 
' broad Knoesoe ’ of Homeric folk memory, m the 
golden age of Mmoan Crete (§ 66) Fearless, 
because secure abroad, and therefore unfortified 
and unconfined, the growmg population spent 
growing wealth on commodious suburbs, beyond 
the Kairatos nver, for example (§ 66) , and other 
Cretan towns flounshed accordingly An eloquent 
signal 18 the rapid disuse of timber for house 
building , as m our own Renaissance, deforestation 
had begun 

The remainder of the volume (§§ 67 67) surveys 
the reconstructed ‘ palace ’ m systematic order, 
begummg with the ‘ state approach ’ from the 
north-west (f 67), the ‘ tbeatral area ’ for receptions 
and pageantry, the ‘ west court and the ‘ treasure 
house’ (§ 69), with its splendid hoard of bronze 
vessels and household furniture 60) , and the 
‘ west porch ' (§61) and ‘ sooth propylnum ’ 
(§ 62) with liieir processional frescoes, to which the 
well known ‘ cup bearer ’ belongs Here is the 
occasion for discussmg the no less famous ' Keftiu 
tnbutanes ’ from the walla of Egyptian tombs, 
and the tell tale offerings which they carry (§ 63) 
So we pass on mto the ‘ ceremonial corridor ’ 
(§§ 64 66), which runs north and south into the mam 
mass of ‘ palace ’ structures, and so to the ‘ central 
court ’ ({ 66), where it has even been possible to 
recover the maf" architectural features of the 
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facade , and to detect links between the religious 
ritual of the ‘ sanctuary quarter ’ of the ‘ palace ’ 
and the worship of Apollo at Delphi, a striking 
counterpart to the Greek legend of the Cretan 
ongm of the Delphic priesthood, and to the worship 
of the Delphmian ’ Apollo at Knossos, and else 
where in Crete, m Hellemo times 

For the remamder of the Late Mmoan buildmgs, 
and especially for the magmficent ‘ north gate ’ 
and its decorations, we have still to wait for 
volume 3, and still more have we to wait for an 
index , but it is only right to acknowledge the 
utility, meanwhile, of the margmal catch titles, 
and the analysis prefixed to each section and to 
admire the skill with which so vast and at first 
sight heterogeneous a collection of data has been 
arranged so that each topic occurs, hke an episode 
of saga, in a context which is memorable in itself, 
and makes subsequent reference eas^ 

That 18 in itself a feat of no moan art, as everyone 
will admit who has had to write reports of excava 
tion So much that is found is always at first 
sight negligible or inexplicable, but for this very 
reason must be all the more scrupulously recorded 
and conserved So much, at the same time, that 
seems essential to any reconstruction at all, is 
not found, but has to be ‘ rratored ’ with more or 
less confidence — and ‘scrapped’ sometimes, hke any 
other hypothesis, as knowledge grows In £gean 
archaeology, knowledge has grown amazingly, 
though very unevenly, while Knossos itself has 
been under examination , even m Crete, Amenoan, 
French, Itahan, Greek, and other Bntish excavators 
have contnbuted much, especially to fill oertam 
gape m the Knossian senes , for example, about 
the time of the great earthquake, and also m 
respect of those early penods, the deposits from 
which were levelled away from the top of the 
Keph&la hill when ‘ palaoe ’ construction began 
With these exceptions, Knoesoe has remamed, 
as it began, central and typical , and the record 
of its recovery is a classic of archaeological htera- 
ture 

Scarcely less unusual than his presentation of 
results has been the excavator’s treatment of the 
‘ palaoe ’ as an exhibit and a place of study 
Nothing IS more dreary or confusing than the 
htter of displaced fragments which disfigures most 
Bites after excavation, except perhaps the know- 
ledge that this or that important det^ is ‘ now m 
London ’ or elsewhere Now, at Knossos, nothing 
has been removed, except to the Candia Museum 
for safe custody , nothmg, on the other hand, of 
which the [dace could be asoertained. has been 
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allowed to remain out of that place, if the under 
standing of the whole could bo facihtated thereby 
This has meant unusual expenditure and labour 
in reconstruction, the provision of facsimiles of 
fallen frescoes and other perishable detail, the 
unpicking and rebuilding of crushed or unstable 
walls Examples are apparent m the illustrations 
to this volume, and some of them are startlmg m 
their audacity, when they are judged by other 
people’s practice But no one, it must be remem 
bered, has ever had a site of this quality to study 
or to dissect under such favourable oonditions, 
with complete contmuity of direction, and conoen 
tration of responsibility and initiative Remote 
as Knossos is, and must remam, it is a place of 
pilgrimage for students of archaeology — the art 
and technique of recovering the past — as well of 
antiquity , and it is only when the attempt is made 
to reconstruct the Keph41a of thirty years ago 
from the recreated Knossos of to day that the 
full moamng of this record is appreciated 

J L M 


Incidental Natural History 

(1) Further Correepondence of John Ray Edited 
by Dr Robert W T Gunther (The Ray 
Society Volume for the Year 1928, No 114) 
Pp XXIV + 332 +4 plates (London Dulau and 
Co , Ltd , 1928 ) 128 0d net 

(2) Phyawlogua a Metrical Beatmry of Twelve 
Chaplera by Biahop Theobald Printed m Cologne, 
1492 The Author is believed to have been 
Abbot of Monte Cassino a d 1022-1035, and a 
Description of the Abbey is appended with 
Dlustrations Translated by Lieut -Col Alan 
Wood Rendell Pp xxvu + 34 + 100 + 16 plates 
(London John and Edward Bumpus, Ltd , 
1928 ) 10s 6d net 

(1) rilHE Bay Society has already issued two 
- 1 . woriu, the “ Memorials ” (1848) and the 
“ Correspondence of John Ray ” (1848), which may 
be said to have achieved their object of keeping 
ahve the memory of “the greatest all-round 
naturalist of his time ” The present addition, 
made possible by financial assistahoe from a revered 
and venerable suooeesor of John Bay, Prof W C, 
M'Intosh, “ IB the outcome of a re-discovery in the 
Bodleian Library of a number of letters of John Bay 
which have not only never been pnnted %n eztenao, 
but which form a necessary supplement to the 
yolnme (rf The Corre^Hmdence ” To these have 
been added matenals obtained from the Phdo~ 
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aophtcal Tranaaettona and archives of the Royal 
Society, and from the British Museum The work 
has been edited by Dr R W T Gunther, to whose 
activities the history of science owes many useful 
contributions Although the short lives of Ray 
by Dale and Petiver are reprinted. Dr Gunther’s 
volume IS not, and does not pretend to be, a final 
biography of Ray in the form of a coherent naira 
tive, and its interest hes rather in a senes of dis 
connected incidents and opmions which nevertheless 
will be most valuable to the future biographer of 
Ray when ho apjiears Ray is generally believed 
to have lieen born in 1628 and to have dieil m 1705 
The dates inscribed on his tomb are 1628 and 1706 
Both are now stated to bo erroneous, the latter 
being corrected to 1705 , and as regards the former, 
we have the evidence of the parish register that he 
was bom m 1627 

To give some idea of the contents of the volume, 
a few samples may be selected The letter on the 
anatomy of the ‘ Porposs”, dated 1671, is printwl 
m full, and illustrates fairly Ray’s powers and 
hmitations as an anatomist and a systematist It 
does not compare very favourably with the fuller 
account of the anatomy of the same animal 
published m 1680 by Edward Tyson Ray, how 
ever, clearly recognises and demonstrates that the 
anatomy of the porpoise must be interpreted in 
terms of the quadrup^, which after all is the mam 
pomt Nevertheless, m his “ Histona Piscium 
pubhshed m 1686, he still retains the Cetacea among 
the fishes He describes also the compound stomach 
of the porpoise, the lobulate kidneys and the 
mammal like genitalia Although he mentions the 
elongated larynx, he failed to recognise, as did all 
the older comparative anatomists, the existence of, 
and the reason for, an intrananal epiglottis The 
bram is bnefly and accurately described, but ho 
missed the external auditory meatus, which, though 
very small, had been seen by Belon and Rondeletius 
before him, and by Daniel Major and Tyson im 
mediately after 

An interestmg account is given of the publication 
of Ray’s work on fishes, the expenses of which 
plunged the Royal Society mto a state of bank- 
ruptcy Samuel Pepys, at that tune president of 
the Society, took a deep interest m this work, which 
^as dedicated to him In spite of the fact that 
the cost of a number of the 187 plates had been 
guaranteed, there was a deficit of £360, and an 
attempt to dispose of 400 copies abroad at 26s a 
copy having apparently failed, the Society was 
unable to pay the stipends of its ofBoers in oa^, but 
offered them instead copies of this unremunerative 
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^\ork It was Bold at the time for 20b , and it 
may be noted that its present market value is 
about £3, 10b 

Ray was naturally familiar with the horn of the 
namhal, but had mterpreted it os a median 
structure, and had not been aware, until informed 
by Edward Lhwyd, that the horn may be paired 
He, however, missed the significance of this vana 
tion, but regarded the paired condition as normal, 

“ so that we are again to seek for a Monoeeros, 
which we had thought we had found among 
fishes ” It is somewhat surprising to find that 
Ray knew the work of Leonhard Baldner, the Stras 
bourg fisherman, who published the first observa 
tions on the metamorphosis of the lamprey in 
1666 Ray, however, “ not understanding high 
Dutch ”, was unable to make much use of Baldner’s 
work, whose name, by the way, he mis spells 
Baltner 

Some of the letters show that the mild and un 
oomplaimng Ray could on occasion scarify his 
contemporaries, and in this respect he appears m a 
new light Walter Charleton comes in for severe 
treatment He “ did not understand animals ”, his 
” Onomasticon Zoicon ” was cribbed and inaccurate, 
and he is surprised that ” such a book should find 
so much acceptance as to come to a second impres 
Sion ” Dr Woodward is arrogant, presumptuous, 
and highly conceited, his notions are ndiculous, 
but, adds Ray m mitigation, the mterpretation of 
fossils 18 so diflicult that “ a man hazards his 
reputation that is positive and confident on either 
side ” 

We must express our mdebtedness to Dr Gunther 
for this important collection of Raviana, and he has 
increased the obligation by preparmg an mdex 
which covers not only his own volume, but also 
the previous collection of letters published m 
1848 

(2) This work includes on illustrated description 
of the famous Benedictme monastery of Monte 
Cassino, about 90 miles from Rome — a description 
which has some topical mterest, smee the Abbey is 
at the moment celebrating the fourteen hundredth 
anmversary of its foundation This descnption 
will therefore bo useful to those who are visitmg 
Rome, and may mduce them to mclude in their 
tour an excursion to Monte Cassino We have not 
visited the monastery personally, but we would 
ask whether there is not something radically wrong 
with the date ascribed to the arcade figured m 
PUtel4 

Col Readeil has performed a very useful service 
to kaming by publishing a photograjduo repro- 
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duotion of this important and fascinating mcunable 
We wish that considerations of expense did not 
preclude the practice being generally followed 
Such a reproduction is practically as good for the 
purposes of study as the original, and we can only 
regret that the Bishop’s mspiration did not run to 
the whole of the forty or so chapters of the “ Physio- 
logus” Col Rendell, however, has done more than 
reproduce his copy of this rare book — he has pro 
vided us with a translation qf it, a serious task, of 
the merit of which there may be differences of 
opinion, but of which none will question the use- 
fulness The condensed and at times erratic form 
of the original makes a literal translation, which 
Col Rendell has attempted, particularly difficult, 
and he has not always succeeded m the double 
object of abiding by the text and at the same time 
produomg a version m mtelligible English He 
confines himself largely to the 1492 edition of the 
Bestiary, and does not concern himself with the 
extensive hterature of the “ Physiologus ”, nor with 
discussions of such questions as a comparison of 
“ Physiologus ” with the “ Nuzhatu 1 Qulfib ”, re 
cently attempted by Col Stephenson 
There are two appendices — one a partial trans 
lation of an Itahan article on an unpublished 
moralised Bestiary of the twelfth century from the 
archives of the Chapter of Fano, and the other a 
comparison of the Fano version with the Cologne 
pnnted text of 1492, and another Latm version 
known as the Migne 


Popular Astronomy 

(1) The Sun, the Stare, and the Umverae By Dr 
W M Smart Pp xu + 291 +20 plates (London, 
New York and Toronto Longmans, Green and 
Co , Ltd , 1928 ) 12s 6d net 

(2) Aalrophysxce the Charactertatxca and Evolution 
of the Stare By Dr W M Smart (Benn’s 
Sixpenny Library, No 36 ) Pp 80 (London 
Ernest Benn, Ltd , 1928 ) 6d 

R esearch m astronomy m these days is so 
fasemating and exacting a pursuit that one 
could understand, if not excuse, the neglect of one 
of the primary duties of investigators — to inform 
the general pubbo of the progress of their science 
It IS essential that this should be done by astro- 
nomers themselves, for, m the bewildenng speed 
of modem pre^ptess, they alone have the least ohanoe> 
of seeing the position steadily and seeing it whole. 
Fortunately, they have not neglected their duty 
During the last few yean there has been a remark- 
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able output of popular astronomical bterature of 
a trustworthy type, and there is now no difficulty, 
as once there was, m directing an mquirer, of 
whatever intellectual capacity, to a satisfactory 
account of the astrononucal knowledge so far 
obtained Dr Smart is the latest addition to the 
band of authoritative expositors, and the two books 
before us make it clear that ho is well fitted for the 
task which he has undertaken 

(1) The larger volume — “ The Sun, the Stars, and 
the Umverse ” — ‘ has been designed to present, m 
descriptive language and with an historical back 
ground, an account of modern astronomical dis 
tovenes and of present day views concerning the 
iharactonstioa, constitution, and organisation of the 
heavenly bodies ” This is a fair statement of its 
achievements, and indicates better than the title 
what aspects of general astronomy have been 
selected for consideration The order of treatment 
18 not luicoiiventional The first four chapters are 
introductory in character, dealing m general terms 
with the solar system, the celestial sphere, some 
aspects of early astronomical history, and astro 
nomieal mstruments — the chapter describing the 
last named being madequately entitled “ The 
Telescope ” Then follow two chapters on the sun, 
and one on the moon, planets, and comets, after 
which the various departments of stellar astronomy 
are discussed in eight chapters Three of these are 
devoted to the movements of the stars — an un- 
usually large proportion, for which, however, there 
IS much to be said It scarcely exaggerates the 
importance which stellar movements are likely to 
assume in the future progress of astronomy Two 
further chapters — on star clusters and nebulte, and 
the umverse, respectively — bnng the book to a 
conclusion The illustrations ore numerous and 
well chosen, and are excellently reproduced 
The treatment throughout is as non techmoal 
as possible, and entirely non ma^ematical it does 
not, however, on that account suffer in accuracy 
OT precision In one respect, perhaps, the ideal of 
precision has been followed too unswervmgly Dr 
Smart states in the preface that when the chapter 
on stellar evolution was written there wore three 
different evolutionary theories yi the field, and it 
seemed advisable “ m a popular book to devote the 
available space to a somewhat detailed account of 
one theory rather than to attempt to produce a 
condensed description of all three ” It is at least 
questionable if the existence of a multipboity of 
expert opinions on any matter is a valid reason 
for desoribing only one m a non polwnical work — 
and particularly for giving “ a somewhat detailed 
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account ” of that one It is doubtful, too, if the 
nebulous state of general opimon on stellar evolution 
can bo said to contain anythmg so dofimte as 
“ three theories ” An appropriate vagueness in 
the tone (not the logical meaning) of the account 
of this subject, condensing here and there into the 
chief features of the vanous bodies of thought, 
would possibly have given a truer account of the 
actual state of affairs than a clear cut descnption 
of a jiarticular view It is only fair, however, to 
odd that Dr Smart makes no attempt to hide or 
disguise the difficulties and unecrtamties of the 
subject 

(2) The little volume on ‘ Astrophysics ”, which is 
a member of Messrs Benn’s admirable Sixpenny 
Library, neeessanly deals with much the same 
material as the lakr portion of the larger work 
It 18 carefully plamied and is very successful m 
covering a groat deal of ground without giving the 
impression of undue haste It is illustrated by 
several diagrams and is altogether appropriate to 
the character of the series of books to which it 
belongs 

Dr Smart writes clearly and interestingly His 
sentences are rarely, if ever, ambiguous, and his 
accuracy is as great as can bo expected of one 
man who undertakes to survey so vast a held 
The inevitable slips and misprints are few and 
ummportant Ho has, however, an unfortunate 
tendency of aiming at stimulating the imagination 
by the use of hyperbole This is sometimes merely 
meffectivo, as in the frequent repetition of such 
words as stupendous ’ and aniaring and some 
times definitely misleading, as m the remark that 
the radial velocities of spiral nebiilse are ‘ m 
comparably ’ greater than the velocities of galactic 
objects (Incidentally, it may be questioned • 
whether it is not the smalbiesa rather than the 
greatness of the velocities of spirals that is most 
stnkmg With a possibility of relative velocities 
up to the speed of hght, is it not surprising and 
probably significant that mdependent imiversoj 
should amble past one another at no more than 
I about 1000 miles per second ?) This charactenstic 
I is expressive of the failure — ^far too general among 
writers of popular scientific books — to distinguish 
between the educated, non scientific man and the 
tshild Dr Smart is too able an expositor to be 
allowed to persist in this attitude without protest, 
and we trust that m his future writings he will 
give the same careful attention to the mental 
oharaoteristios of his prospective readers as he does 
to the subject on which he writes 

H D 
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Our Bookshelf 

The AppluxUwn of Science to the Steel Industry 
By Dr W H Hatfield (Edward De Mille 
Campbell Memonal Lecture, presented m Phda 
delphia, October 10, 1928, at the Tenth Annual 
Convention of the American Society for Steel 
Treating ) Pp vu + 164 (Cleveland, Ohio 
American Society for Steel Treating, 1928 ) 

This volume contains the substance of a senes of 
lectures delivered by the author in the course of a 
visit to the United States during lost autumn, and 
deals with modem developments in the inanu 
facture and use of steel As chairman of the Steel 
Ingots Committee, Dr Hatfield naturally gives 
prommence to the work of that committee, and 
lays stress on the importance of ingot structure 
for the quabty of the finished steel This section 
forms a useful introduction to the subject, and is 
well illustrated The pnnciples of heat treatment 
are next considered, again with the presentation 
of abundant material from technical practice 
The metallurgist will naturally turn with great 
interest to the remaining four sections, doahng 
respectively with special engineermg steels, cor 
rosion resisting and stainless steels, stools intended 
for use at liigh temperatures, and with tool and 
cutlery steels On all these matters the author is 
m an exceptional position fur the collection of full 
and accurate data, and his numerous tables form 
a most valuable compendium of information on 
such subjects In deference to the audiences 
before which the lectures were delivered, tempera 
tures are given on the Fahrenheit scale, but the 
Centigrade values are added in brackets The 
author would render a service to metallurgy if ho 
could persuade American workers to come into 
line with the rest of the world in this respect 
Dr Hatfield has been very frank m includ- 
ing information which is often, for commercial 
reasons, diflloult to obtain, and the volume, 
although small, will be frequently consulted, 
especially for the more complex alloy steels m 
tended to resist creep at high temperatures, and 
other recent features of the mdustry The refer 
ences to the literature are abimdant, but marred 
by numerous mmor maocuracies The author is to 
be congratulated on a very useful piece of work 

Praktiache Evnfiihrung m die Morphdogie der Inaek 
ten ein Htlfsbwh Mr Lehrer, Slvdiermde, und 
ErUomoph^ Von Prof Dr Eduard Handwhin 
(Sammlung naturwissenschaftlicher Praktika, 
Band 16) Pp viii + 112 (Berlin Gobrttder 
Bomtraeger, 1928 ) 1 1 gold marks 
This handbook is designed to meet the need for a 
practical manual for the laboratory training of ento- 
mology students in the elements of insect morpho- 
logy Its plan of arrangement is that each chapter 
IS dej^ted to a separate region of the insect body, 
an(h#^i«oeded by a short list of papers useful to the 
student for further reading The author, it may be 
added, has borne in mind &e importance of explain 
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mg structure in terms of function By means of 
a series of judiciously selected types the student 
18 led to understand the significance of the chief 
structural modifications found among representa- 
tive insects A considerable number of common 
and usually easily procurable species are used as 
types for dissection, and having mastered the course 
laid down, the beginner should have acquired a 
sound general acquaintance with the external struc- 
ture of these animals As a supplementary guide 
to practieal work, a separate atlas of 23 plates is 
provided at the end of the book Its figures illus 
trate practically all features discussed in the text , 
they are models of clarity and are for the most part 
original The book can be recommended as a con- 
cise and thoroughly accurate laboratory manual 
A D Imms 

The Industrial Uses of Bauxite with an Account 
of its Origin, Occurrence, Composition, and 
Properties By Dr N V S Kmbbs Pp 141 
(London Ernest Bonn, Ltd , 1928 ) 21a net 
Dr Knibbs’s book is a valuable contribution to the 
literature relating to bauxite, and it is therefore 
very regrettable that the price is so high Nine 
of the fifteen chapters are concerned with the 
uses of bauxite, a subject about which published 
information is rather scanty After a brief 
account of its occurrence and properties, the uses of 
bauxite in the manufacture of alummium and its 
compounds, alumina refractories, abrasives and 
alummous cements, and in oil refimng, are all fully 
described In view of the great increase m the 

5 reduction of alummium and the growth of a 
emand for alummous cements, the possibility of 
a shortage of bauxite at some future date must be 
senously considered, and in the concluding chapter 
Dr Kmbbs discusses the utilisation of clays as 
substitutes Valuable hsts of references are given 
at the ends of chapters 

Notions fondamerUales de chimie organique Par 
Prof Charles Moureu Neuvifeme 6dition en 
tiferement revue et augmentee de nouveaux 
ehapitres Pp ix + 667 (Pans Qauthier- 
Villars et Cie, 1928 ) 70 francs 
Thh new French edition of this well known text- 
book has been revised and brought up to date 
Several interestmg chapters have aW been added, 
dealmg with the following aspects of apphed 
orgamo chemistry substances possessmg odour 
(pp 26) or taste (pp 7), or«uiio medloinals (pp 47) 
and explosives (pp 14) We may note that the 
first of the new ehaptm contains no mention of 
the striking osmophonc properties of organic sul- 
phur and selemum, and that the revised account 
of the carbohydrates, which scarcely does justice 
to recent researches, could be expanded with 
advantage The book may be oritioised m these 
and other details , but the enlarged vermon, re- 
garded as a whole, is characterisM by the sense 
of proportion, logical preeentation, and clarity of 
exposi^on trmch distmguiBhed Prof Moureu’s 
original text J, B. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents NeiAer 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

An Isotope of Oxygen of Mass 17 In the Earth’s 
Atmosphere 

Since we reported the presence of an isotope of 
oxygen with rnass 18 m the earth’s atmosphere 
(Nature, 123, 318 , 1920) we have found further con 
flrmation Mr Harold D Babcock has sent us thirty 
four linos which were withheld from publication by 
Dieke and Babcock (Proc NAS, 13, 670, 1927) be 
cause it was not known that they were due to ox j gon 
Twenty seven of these are due to the alternate rotation 
levels of the 18 16 oxygen molecule Thus the 18 10 
molecule has every rotation state where the 16 16 
molecule has only alternate levels Such an excellent 
confirmation of the pretlictions of wave mechanics in 
this regard has not heretofore been possible since the 
presence of nuclear spin usually permits all states to 
exist although not in equal amount The more 
complete discussion of the data will appear elsewhere 
Uour Am Chtm Soc , May 1929) In the meantime 
Babcock, who obtained the data at Mount Wilson 
Observatory, has re exatmned his plates and also 
obtained additional measurements has found a 
number of extremely weak Imes m addition to extend 
mg the vanous 18 16 senes, and has kindly perrmtteil 
us to examine his manusonpt in Mvanco of 
publication [Proc NAS) 

Babcock suggests that his now lines may be due to 
the forbidden 16 16 alternate rotation levels, although, 
as he pomts out, they fail to occupy the correct 
positions by several tunes his oxpenmentol error 
We have found that these lines ongmate from a 
molecule consisting of an atom of mass 17 m com 
bination with one of mass 16 The normal state of 
this molecule has one half umt of vibration, and both 
odd and oven rotation levels exist Each of these 
facts 18 in accord with the theory of wave rneohamcs 
The equations for the isotimio displacement are the 
same as previously given (Nature, 123, 318 , 1929) 
except that 1 1 1 cm ‘ and 0 0204 cm should replace 
the values 2 12 cm and 0 0666 cm respectively 
Out of 22 new weak Imes we find that 19 belong to 
oxygen 16 17 The algebraic deviation of observed 
mmus calculated Imes is - 0 03 cm with a maximum 
deviation of 0 14 cm 

It IS apparent from the comment of Aston (Nature, 
123, 488 , 1929) with regard to oxygen 18 that a 
mass spectrograph is unreliable m an imtial or con 
firmatory mveetigation of isotopes present m very 
small amount It appears that the vanous known 
isotopes of the elements, their severed chemical com 
binations and multiple ionisations, sue not elinunated 
by existmg teohmque, and sufifioe to explam nearly 
any future observation that can be made on an 
isotope present m very small amo^t '^his is, how 
ever, not the case in bond ^leotrosoopy, where the 
very obarootenstio fine struoture havmg been found 
for on ^undant isotope will lead to an equally 
oharaoteristio counterpart We may thus oonolude 
with certainty that oxygen isotopes 17 and 18 do 
exist m the earth’s atmosphere 
Babcock has earned out some very accurate m 
tensity measurements to assist m the estimation of 
relative amount As wo have pomted out m our 
more detailed paper (to appear Jour Ath Ohem Soe , 
May 1920) 18 16 molecules may be sli^tly polar, due 
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to zero pomt vibration This would be expected, 
since the centre of mass does not coincide with the 
geometrical centre Such polarity may increase the 
absorption cooflficient of the IS 16 or 17 16 molecules 
However, intensity measurements should lead to a 
maximum value Babcock estimates oxygen 18 as 
present to one part in 2600 Ho has, however, over 
looked a factor of two in lus calculation, so that the 
estimate should be one part in 1260, as a maximum 
This factor is duo to the fact that the 18 16 molecules 
have twice os many states in whioh to exist as have 
the 16 16 molecules 

From Babcock’s estimate of the relative intensity 
<if the lines which are due to the 17 16 molecule we 
estimate its abimdanco as about one part in 10,000 as 
a maximum 

Oxygen mass 17 has been reported by Kirscli and 
Pettorson [Ark f Mat Astran och Physik, litook 
holm, 19, 16, 1 16, 1926 Phys Z, 26, 467, 1926) 
and by Blaokett [Proc Roy Soc , A, 107, 340 , 1926) 
from data obtaineil on collisions between alpha par 
tides and nitrogen nuclei Tliese collisions ocoa 
Bionally lead to combination with subsequent ehmina 
tion of a proton leaving oxygen 17 These expert 
meiits did not indicate the stability of oxygon 17, 
except that Blackett was able to show a life of at 
least 0 001 soc 

A full account of oui work will appear elsewhere 
W F (ilAl)QUE 
H L Johnston 

Depaitinont of Clioinistry, 

ITniversity of California, 

Berkeley, California, 

April >7 


The Heat Production of Crustacean Nerve 
In my Ludwig Mond Lecture, published m Nature 
of May 11, 1 referred to the experiments of Fuiusawa 
on the ‘ depolarisation ’ of orabR nerve by stimulation, 
and to the maimer m which the ‘ polarisation ' (as 
shown by the injury current) increases again to its 
original value m the presence, but not in the absence, 
of oxygen In a paper by Fiirusawa, shortly to be 
published in the Journal of Physiology, it will appear 
that this recovery process occupies a time of the order 
of half an hour I nave recently succeeded in measur- 
ing the heat produced by crab’s nerve, as the result 
of a 6 to 10 seconds’ stimulus home 98 per cent of 
tlus heat occurs m tho recovery pliaso, only 2 per 
cent during tho actual stimulus the recovery heat 
production lasts for 20 to 30 minutes at room tempera 
ture There is no doubt, therefore, that the process 
m which the injury current, diminished by stimula 
tion, returns to its ongmal value is accompanied by 
a relatively large liberation of energy 

A Btnking fact is the small amount of heat set free 
in the imtial phase, that is, dunng the passage of the 
impulse If we regard the nerve wave as accompamed 
by a surface change in tlio fibre which momentanly 
allows electnoal contact to occur between inside and 
outside (it 18 difficult to picture the ‘ action current ’ 
otherwise), then activity will allow an equalisation of 
concentration of ions to occur between the two sides, 
q process which must be reversed during subsequent 
recovery The mixture of two salt solutions, say of 
potassium ohionde and sodium chloride, involves very 
httle change m total energy conaideralsle work, how 
ever, may be required to separate them ogam, and 
this work will require a provinon of energy, and m any 
actual process the liberation of heat 

The crustacean nerve, as shown by Levin and by 
Furusawa, is highly fatigable, at any rate in respect 
of Its eleotnc change Corresponding to this, Meyerhof 
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and Schulz have shown in a recent paper m the 
Bvochemtaclte ZexUchnft that ite oxygen consump 
tion IS high reckoned per gram of dry nerve, when 
stimiilated, twenty times as high as that of a frog’s 
sciatic, at rest ten times as high In a short stimulus 
I have found the total heat (initial plus recoveiy, 
spread over half an hour) to be about 2 0 x 10 * 
calorie per gram of fresh nerve per second of stimulus, 
as compart with 7 x 10 • calorie for the frog The 
crab’s nerve is non medullated , the fibres of the 
frog’s sciatic consist mainly of medullary sheath 
this may be one cause of the large difference between 
the tw o The fact that the crab’s nerve contains a far 
highei percentage of water would work m the opposite 
direction 

Whether the stnking differences m fatigability, 
depolarisation, lecovery, and energy exchanges bo 
tween those crabs nerves and the sciatic of the frog 
are simply to be attributed to the fact that the former 
are non medullated and the latter medullated, only 
future work can show The central nervous system, 
which consists largely of nerve cells and to an appreci 
able extent of non medullated fibres, is far more 
fatigable and more dependent on an adeuuate supply 
of oxygen than is the penpheral ineilullated nerve 
It may well be the case that in the limb nerves of the 
ciustacoans we have in such respects a much better 
model on which to work out the elementary proper 
ties of the nervous system than we find in the ordinary 
metluUated nerve, which hitherto has been chiefly 
used for the purpose 


University College, 
London, W C 1, May 14 


The Inland Waters of South Africa 

In view of the forthcoming visit of the British 
Association to South Africa, we should like to direct 
the attention of biologists to certain remarkable inland 
waters occurring in that country Throughout the 
southern half of the Transvaal, as well as in many 
other parts of South and South west Africa, are found 
shallow saucer like depressions of various sizes which 
may bo filled temporarily or permanently with water 
These pans have been ably described by Rogers,* and 
are generally adnutted to be the result of wind erosion 
at a time when the ohmate of the countiy was drier 
than it 18 at present, although Passarge * considers 
them to have been the result of ' zoogenous ’ erosion 
in the Kalahan 

We have examined a considerable number of these 
locahties both on the Witwatersrand and in the Lake 
Chnssie region of the Brmelo distnct, an area of im 
certain drainage from the edges of which arise the 
Vaal, Koraati, and Usutu Rivers, and within which 
a surprisingly lar^ number of pans occur. 

From a hydrobiologioal point of view the Transvaal 
pans may be divided into temporary and permanent 
waters The temporary parxt dry up in the latter part 
of the winter season, often leaving a few small pools, 
and fill with the firat heavy summer rams They 
may be referred to the ‘ astatic ’ type of Qajl," and 
normally support a noh phyllopod (s str.) fauna 
Wo have found it convenient to subdivide the tem- 
poraty pans of the southern Transvaal mto groM-pant 
and mvd pant The pH of the former is below 8 0 
when full, and the soil of the bottom does not become 
sufficiently * brak ’ to inhibit the growth of a nob 
terrestrial vegetation on drying When full, such 
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locahties support a large number of aquatic flowering 
plants, and a very abundant and varied Wcho 
plankton, charactensed by the association of Volvosc 
spp with the rotifer Conochxlua hxppocrepxa The 
mud pant, on the other hemd, have a pH of more than 
8 2 when full, and presumably their floor is too ‘ brak ’ 
when dry to allow the growth of abundant terrestrial 
vegetation The plankton is far more restricted than 
is that of the grass pans, phytoplankton is almost 
absent, and rotifers rare, the bulk of the organisms 
inhabiting such localities bemg Crustacea 

In the Lake Chnssie area the majoiity of the pans 
aie permanent Chemical conditions are very vanable 
and aro reflected m corresponding differences in the 
faima and flora The most interestmg condition was 
met with 111 a senes of pans, all less than a mile m dia 
meter and perhaps 10 20 feet deep 1 he water of these 
pans has a pH of about 9 0, is slightly salt (0 02 0 03 
N Cl), t olourod from pale yellow to deep sepia by 
humic mateiial, and may be very turbid Such pans 
suppoit practically no higher vegetation or phyto 
plankton and have a zooplankton composed almost 
exclusively of one or two species of Centrop^d 
copepods and a large and remarkable Daphmid The 
largest pans, for example, Ledce Chnssie itself, which 
18 about three miles long, may support a noh growth of 
Potamogeton Ltvtngslonit (Moss forthcoming publics 
tion) In stnking contrast to these pans may be 
mentioned a pair of pans lying close together on the 
farm Weltevreden to the south of Lake Chnssie 
One of these, which is shghtly alkahne, supports an 
exceedingly rich powth of Melosxra and a few other 
algsB and is slightly alkaline, the other, which is just 
on the acid side of neutrality, oontamed large numbers 
of desmids and a very noh rhizopod and rotifer fauna 
Naumann,* in ms latest contnbution to lake 
typology, charactenses the dystrophxc type of water 
as being on the acid side of neutrality, poor in electro 
lytes and contaimng considerable amounts of hiimio 
matter, while the olxgotrophxc type of Thienemann* 
IS divided into olxgotrophxc (s str ) on the acid side 
and alkalxtrophxc on the alkaline side of neutrality 
The more extreme type of permanent pan containing 
large amounts of humic matter must be considered 
as dystrophxc, but differs from Naumann’s charactensa 
tion not merely in alkahnity, but also in containing 
large amounts of electrolytes (chiefly sodium bi 
catenate and sodium chlonde with some calcium, 
magnesium, and sulphates), including accumulated 
phosphates, up to 0 006 m^ per litre, which 

cannot be utihsed owing to Hie lack of phytoplankton 
The poverty of the plaoktomc flora must be attnbuted 
to the combined influencee of alkalinity, turbidity, 
and colour of the water as well as to the direct tone 
action of the hunuo matter Smoe both acid and 
alkaline waters may be olassifled as dystrophxc, it 
would seem better to abandon the term alkalxtrophxc 
type and to revert to Thienemaim’s earlier scheme, 
recogmsing, however, an alkahne as well as an aoid 
phase m the olxgotrophxc and dystrophxc, if not m the 
euirophxe type Other cases of alkaline dystrophic 
waters are probably recorded m the hterature without 
their true nature beuw recognised, for exanmle, 
Turner’s Lake, Isle au Haut, Meune * Dr S 0 Bern 
also kindly informed us that very salt humic waters 
may occur in the lagoons of oortd atolls when com 
pletely shut off from the sea In such a case a salt 
dystrophxc lake may be formed supporting only a 
population of ArUmxa 


• idtteliwopM BlimtiitmriMW L“, StaU- 

‘ 4 SotMtUe Sumy at TaraWt lake ”, 
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Nomud acid dpttrophxc wators also occur in South 
Africa, but are chiefly of artificial origin, for example, 
the various reservoirs on Table Mt from which the 
water supply of Cape Town is derived The Transvaal 
pans by no means exhaust the hydrobiological wealth 
of the country , on the Witwatersrand are found very 
acid waters (pH 3 7 ) contaminated with mtre o(dto 
from gold extiaction works, which support a restnctod 
fauna The alkahne vleis near Cape Town also deserve 
possmg mention 

A detailed report on the chemical conditions and 
planktomc life of all these localities is in preparation 
and will be published as soon as our collections have 
been worked out by the various systematists who have 
kindly undertaken to examine them Our very best 
thanks are due to Prof L T Hogben, of the University 
of Cape Town, who first directed our attention to 
the remarkable field offered by South Africa for this 
type of research , to Dr A W Rogers, director of 
the Geological Survey of South Africa, for bringing to 
our notice the Trcrnsvaalpms, to Prof J A Wilkinson, 
of the University of the Witwatersrand, who generously 
placed his facilities for chemical analysis at our dis 
posal, and to Prof C t Moss and his staff, of the 
same University, and to Miss E L Stephens, of the 
University of Capo Town, for valuable botanical 
mformation 

O EvbLYN HtJTCHINSON 
Graok E Picktobd 
Osborn Zoological Laboratory, 

Yale Umversity, New Haven, 

Connecticut, USA 

JOHAMMA F M SCHUUBMAN 
Detriment of Zoolo^, 

University of the Witwatersrand, 

Johannesburg, South Africa, 

April 25 


Vegetation Formulas 

Trs value of floral formulas in mdioatmg at a glance 
the systematic position and affimUes of a phanerogam 
has BO long been recognised that no apology is ne^ed 
for suggesting that a comparable means of expresamg 
the generid character of vegetation tj^s is both 
emmently desirable and likely to prove of great value 
to the ecologist and phytogeographer At the present 
time the personad factor inevitably enters largely not 
only mto the desormtion of vegetation, but ^o into 
the interpretation of descriptions After some years of 
residence in the drier parts of India and Burma the 
Acacia thorn forest and Acocta scrub, both with an 
undergrowth mainly of gross, had become two of the 
most famihor types of vegetatiop, ^et I was unpre 
pared for th« extraordmanly oldfs companson which 
is possible with huge areas of ihe Btuh Veld of Southern 
Rhodesia or-lWth cortam types of mulgo scrub and 
mallee scrub which I foimd on visiting South and 
Western Auatradia Yet a vegetation formula, such as 
is now proposed, would have mdiosted the affinity at a 
glance It u eesenticJ that the formula shall be kept 
as simple as poasiUe, so that they may be used 6/ 
travellers and ei^orers witdi only % slight knowledge 
of botany, but wul at Uie same impart a valuable 
premoiini to their obeervations. 

The formula depends upon two ssparate oonsidera 
Uone: 

(aj The enumeration of plants over a defimte 
sli^adard area. 

|h) The reoo^tion of four or five main groups of 
plants Tor this purpose. 

Jtiiaa long been the custom of forest offieen to 
aitudy tbsir forests by ‘ sunple plots * and of ecologists 
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to base detailed descriptions on similar plots. It is 
proposed that one hectare be taken as the stawUrd 
area Of course the enumeration may be carried 
out over any sized area and the results reduced to the 
standard area Thus a hectare is equivalent to 2 47 
(roughly 21) acres and is equal to 10,000 square metres, 
so that the enumeration of small plants may be made 
on the basis of a square metre It is necesstuy to have 
a laige standard area to cover adequately tropical 
vegetation where there may be but one or two mdi 
vidiials of a particular species even in a dense equa 
tonal forest, or the widely scattered vegetation of a 
setni desert 

It IS suggested that, for practical purposes, the types 
of plants to be enumerated may be considered as 
divisible mto five broad groups trees (A from Lat 
arbor), shrubs (F from Lat Jrulex) herbaceous plants 
{H from Lat herba), grass (G from Lat gramen), and 
cryptogams (C) It is recognised that herba is not a 
very satisfactory word, but its use m the sense pro 
posi^ (excluding grass) is already widespread m the 
adjective herbaceous The basal vegetation formula 
is thus 

xA + yP + zH + x'O + y'O, 

where *, y,z,x , and y are the numbers of individuals 
per hectare hor broad descriptive purposes it will 
often be possible to ignore C entirely 

For trees and shrubs the presence of more than one 
story may be indicated by duplicating the symbol 
thus 

A + A' + F + F, 


whilst the general character of the trees or shrub may 
be indicate by suffixes such as e (evergreen), d (de 
oidiious), c (coniferous) The average height of the 
vegetation is important and should be expressed m 
metres For all types of vegetation the letters a, b, 
c, d, etc , may be used to mdicate donunants , x, y, >, 
etc , to indicate the absence of dominants or presence 
of numerous species To take a very simple example 
160 A'oiSO) 

18 the formula for a comferous forest with one dorm 
nant (a), with an average height of 30 metres and 
aver^ng 160 trees to the hectare 

It IS significant of the lack of precision in many of 
Our existmg desonptions of vegetation that I have not 
exact figures for any of the types of vegetation de 
senbed in my “Vegetation of Bunna ” (1926) and 
m the Journal of Ecology (1023), but supplymg esti 
mates, four types of vegetation majl be selected to 
indicate the use of the fomuiisa 


h 60F*y + 10«(2Hz+ 10<?mn*') 

<260A>bcdex{l2) + 60F*y + 10*(H* + lOUmno*') 
(9) Acacia thorn forest 

- l60A<e/»(7) + lOOF'y + 10*(6H*+ 20<?mn*') 
(4) Acacia scrub 

-OA + l50F*efy{2) + 10*(2J¥s + BGx') 


Tbkes Oi-IHpterocarpws tuberculatu», b-mPen 
taane mavis, o-mTerminalia tomentosa, d’^Diospyros 
btrmanica, e - Aeocto oateehu,/^ Teetona hamiUonit 
Gbasses m-Andropotrumcontorttis, n>*A apicus, 
omA serratu* 


It is obvious that the four examples chosen form a 
oontiniious gradation (actually the result of decreasing 
moisture). 

If the principle of vegetation formulis is aoo^table 
to eoolo^ts, numerous refiaements And extmudons 
will be neoeatary, but the present outline scheme m 
put forwwrd with the hope that it may induce a greater 
preoision of description by travellers It is to ba 
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noted that the formula i» at least partially complete 
without the naming of the constituent epeoios , it may 
also be noted that a formula can be drawn up from a 
study of scaled photopraphs, and even approximately 
m the case of forests from aenal photographs 

L Dudley Stamp 

Popa, Ashtead, 

Surrey 

Distribution of Temperature In the First 
35 Kilometres over the Earth 

Sir Napier Shaw, in his “ Manual of Meteorology ' , 
gives on 11 100 of vol 2 a very interesting diagram 
showing the distribution of temperatuies m the upfiei 
air over the globe As pointoil out by Dr C W B 
Normand in )us review of the book m the Quarterly 
Journal of the Royal Meteorological kociety (vol 64, 


(2) The coldest air over the earth, oi temperature 
about 186° A , lies at a height of some 17 gkm over 
the equator in the form of a flat rmg surrounded by 
rmgs of warmer air 

(^) The surface of the tropopause lias a relatively 
steep slope towards the pole between latitudes 30° and 
60° in summer and between 26° and 46° in winter 
(4) The ring of lowest temperature at the tropo 
pause 18 displaced towards the summer hemisphere 
(6) There is a ridge of high temperature m the 
tropopause between latitudes 20° and 40° N m 
summer corresponding to the ridge of high pressure 
at 8 km over those latitudes (see Sir Napier Shaw’s 
chait of 8 km isobars m July, loc cti p 262) 

The evidence for (1) and (2) comes from the results 
of sounding balloon ascents at Batavia, Agra and m 
the Uiuted States of America (Blair, Bull Alt H eaiher 
Oba , vol 4, part 4. pp 183 304 , 1912) The nse of 



p 276 , 1028), the diagram does not represent 
exactly the peouJianties of the distribution of tempera 
ture m the stratosphere over the tropical and sub 
tropical regions An attempt has therefore been made 
to prepare a modified diagram, using all the data now 
available It shows (Fig 1 ) the probable dutnbution 
of isotherms m the atmosphere up to 26 km m summer 
and winter over the nortMm hemuphere The dott^ 
lines are based on very few observations and are 
therefore matnly oonjeotural The pnnmpal features 
of the diagram may be briefly summarued 

(11 The stratosphere is not isothermal over any 
pSftiouUur place, but above a oertain level there is a 
tendency for the temperature to morease with height 
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temperature with height in the stratosphere over 
these places cannot be considered to be due to insola 
tion, as most of the Agra ascents and many of the 
American ascents began late in the day when the 
sun was low BemmMen has given strong reasons for 
behevmg that the nse of temperature m the etrato- 
sphere which he observed over Batavia could not have 
been due to insolation The Agra and Batavia reeulte 
indicate a temperature of about 820° A. at a height 
of 84 km , and the American results show about 
830° A. at 86 km 

The season^ vanatson of temperature of the tropo* 
pause at Batavia and Agra is illustrated m Fig, 8 tmd 
shows (4) olAudy The height of the Uopc^use over 



June 1, 1929] 


NATURE 


836 


Batavia does not show such well marked variation 
as that of temperature, but the followmg figures 
taken from Bemmelon (Proc Roy Acad , Amsterdam, 



vol 20, p 1313) show that the variation is similar to 
that which occurs over Agra but displaced by about 
BIX months 

Hkiouts of Thopopaosb ovfb Batavia (K»f ) 

Jan Keh Mar Apr Mav Juts Jub Au* Sept U<f Nov Die 
17 8 17 8 17 3 17 0 18 3 162 16 0 165 170 17 4 176 177 
The lower temperatures and greater heights of the 
tropopauso in summer are presumably due to the 
stronger convection in the troposphere m tliat season 
The persistent increase of tomporaturo vtith height 
for at least 6 km above the tropopauso in the tropics 
finds a natural explanation if we assume that the 
tropopause murks the lower limit of the ozone layer 
in the atmosphere K R Ramanathan 

Moteorolo^cal Department, 

Poona, India 


Signiacant Figures In Speed Records 
I HAD hoped that someone more competent than 
myself would have replied to Col O’Gorman’s letter, 
in which, in Nattthbi of Mar 30, lie offered an apoloma 
for recording Sir Henry Segrave’s sjveed to 8 signih 
cant figures, but probably most readers of this loumal 
do not consider that motor speed records form a 
subject with which they are intimately concerned 
It would, however, be regrettable if this silence led 
the general public to conclude that scientific workers 
are prepared to accept as vahd a speed recorded to 
one hundred thousandth part of a mile per hour 
Col O’Qorman commences his letter by ai^itting 
that the lost figures are merely arithmetical residues, 
■with which all ■will agree, but unfortunately in what 
follows he seems to attempt to justify the inclusion 
of these readings m the published value of the speed 
and to this objection mav fairly be taken His first 
argument is based on the neoesaity for great precision 
in order that there may be no doubt whether a 
standing record has been beaten by a subsequent 
attempt or no Let us exomme this argument a little 
more closely Sir Henry Segrave’s mean time for 
the mile over his two runs was ffi 08 sec , the auto- 
matic timing being earned to 1/100 sec , and the mile 
apparently assumed to be absolift^y accurate A 
suboequent claimant to the record may do one of the 
foUo^wing five things 

1 He may beat the record by a substantial margin, 
m which case a statement to the nearest mile per hour 
would clearly be sufficient 

S He may beat it by a narrow margin. We will 
toko the nearest margm which can be recorded, one- 
haU of one hundredth of a second (the tune being 
the mean of two runs each of which is measured to 
1/100 sec ) Uns wiU make his time IS 665 sec , and 
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his speed 231 44 imles per hour (or if we give the 
arithmetical residues, 231 43683 m p h ) 

3 He may take precisely the same time to the half 
hundrevlth of a seiond as bu Henry ISegrave (15 66 
sec ) with a spetd of 231 36 miles per hour 

4 He may take one half hundredth of a second 
longer whin his speed will be 231 29 miles per hour 

6 Ho may tail to obtain the record by a substantial 
margm 

Now m cases 2 anil 4, to dotermine whether the 
claimant has obtaineil the record or not, it is amply 
suHicicnt to record the speed to 1/ 100th of a mile per 
hoiii The difference from the standing record in 
each case amounts to 0 07 oi 0 08 mile per hour 
Tn case 3 no addition to the number of significant 
figures will solve to distinguish between the new 
reioril and the old It is difiiiult to find any support 
for 8 signihiant figures from these facts 

Col O Gorman next points out that tho speed 
published IS not the true mean of tho siiooils obtained 
on tho two Mins ovei the iincnsured distance, but the 
sum of thio two distances ihvideil by the sum of 
the two times It is not clear how this fact affects 
the question of the jioi missible number of significant 
figuies which is governed solely by tho accuracy 
with which the lime and the distance can be measured 
One may further ask why, if it is wrong to round off 
to two decimal figures, il is right to stop at five figures? 
Why not publish a whole page of decimals ? 

It would perhaps be presumption on my part to 
suggest a line of defence which t'ol O’tiorman might 
have adopted, which could not bo assailed on the 
scientifli side He might have iHiintod out that these 
speeds to be accopteil intei nationally must be worked 
out m tho msmnor laid down by the international 
controlling body, and that any lountry which attempts 
a record and wishes its claim to be iwognisod must 
follow tho prescribed rules Tho Royal Automobile 
C'lub, therefore, would be imtler an obligation to give 
the prescribed number of fimires whatever this number 
mignt be It may publish a foolish statement, but 
no alternative is open except that of not claiming 
the record, anil few peojile would wish to push the 
claim for scientific honesty tn this length 

J S Dikes 


78 Denbigh Street, 
S W 1 


The Spread of Scale Insects and their Parasites 

Maky years ago I was an industrious collector of 
scale insects and mealy bugSvCspecially in J amaica I 
found them in great nbvmdance on cultivateil plants, 
and obtained many species When recently travelling 
m the Onentel tropics, I was struck by the relative 
scarcity of these insects, and the occunence of various 
well known injuiious forms only in small patches or 
isolated individuals Perhaps the difference was 
partly due to the relative poorness of my eyesight, but 
I could not help speculating on the causes which might 
lead to a diminution of scale insects on cultivated 
plants, aside from the operations of economic ento 
ilaologists World wide commerce has spread the 
mjurwuB Coccidas over the earth, as they are so easily 
earned with plants In their native countries they 
afre efficiently eontrolled by parasitic and predatory 
enemies In several well-known coses a plague has 
been abated by going to these countnes and obtainmg 
the natural enemies, which had foiled to arnve with 
the first (acoidmtal ) importation of the ooocids Thus, 
following the modem expansion of trade and rapid 
transit, ^ere has been m many regions a ^reat increase 
in the damaM done by scale insdots, at tunes reaching 
the magnitude of a calamity But by the same process. 
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gradually but surely, the natural enemies will also 
gpreail In the course of time, almost imperceptibly, 
they will gain the ascendancy, and the coccid plague 
will cease, never to return unless through the importa 
tion of a new sort of coccid Thus it may even hapmn 
m some cases that a rigid quarantine, after a pest has 
arrived, may be harmful, preventing natural enemies 
from following it These latter may, however, be 
biought in by entomologists, through special i>er 
mission, provided they have been found and recog 
msed 

There is some (iroof that this is not mere speculation 
I wrote to Dr L O Howard, who has long paid special 
attention to the parasites of Coccidse, and ne directed 
my attention to a study he had made, comparing the 
scale insect parasites of the United States (Chalci 
doidea) with those ho had studied and described in 
1880 There was no doubt that in the years since that 
date the parasite fauna had changed owing to the 
introduction of many foreign species, which had in 
some cases supplanted native ones Furthermore, the 
recent researches of Qarcia y Mercet in Spam, suid 
Silvestn, Masi, and Faoli in Italy, indicated the exist 
enoe in great numbers, in the Mediterranean region, 
of Aphehnme parasites apparently unknown there 
seventy five years ago Last year, when I visited the 
Melbourne Botamc Garden (which has about 16,000 
species of plants growing in the open), Mr bt John 
informed me that there were not nearly so many 
ooccids on the plants as formerly This may [lartly be 
due to native enemies , thug the Red Wattle bird 
keeps Uie fluted scale {Icerya purchan) in check , yet 
I suspect it may also be due largely to the spread of 
foreign parasites 

Similar-looking coocids may have quite different 
natural enemies The citrophilus mealy bug (Pteudo 
coccus gdhoM), though an ordmsuy looking species, 
was not controlled m California by the many enemies 
of the native American mealy bugs Now, after an 
extended search. Pseudococcus gahan% has b^n found 
apparently native m Australia, and two species of 
Hjmenopterous parasites, a Dipterous parasite, two 
kinds of Coccmelhd beetles, emd a Chrysoua have been 
observed to keep it within bounds in that country 
These have now been taken to California, and there 
are already indications of favourable results Cali 
forma’s plant quarantine would have prevented them 
from coming over accidentally, and in any case the 
dehberate work of the entomologists is infinitely 
Bupenor to the slow operations of chance 

T D A COCKSRKIX 

University of Colorado, 

Boulder, Apnl 22 

Variation of the Intensities in the Helium 

Spectrum with the Velocity of the Exciting 

Electrons 

Bkorntly, Peten and Elenbaas {Ze\ts / Phys , # 4 , 
p 92 1020) have published curves of the intensity 

venations of the tehum lines when the velocity of 
the exoitmg electron steam is altered We have been 
working on the same subject, and amoe our results 
do not agree with theirs, it seems worth while to give 
a prehnunary aooount of them 

We also use a photographic method of measuring 
the intemdpest but the appemtus for exoitmg the light 
is dififorent A narrow Meotron beam in mhum at 
<>■024 mm pressure p ass e s into a field free box and 
produces a narrow streak of light An image is 
thrown on td ^ ^speotrograph sht and runs per 
pmidioolar tb it We integrate the mt«naity over the 
length of the i^^ieotrum lirm and subtract the beck 
groi^ which le dpe to aeoondeiy excitation In this 
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way we completely avoid errors due (1) to secondary 
excitation, and (2) to the variation of the spatial 
distribution of the electron beam with the apphed 
voltsige 

The results for the lines 3880 (2*iS - 3'P) and 3965 
(2»5 - 4*P) are shown m Fig 1 The sc^e for the 
two Imes 18 arranged for the maximum of the two 
curves to be equal The results of the Utrecht 
workers are shown dotted for comparison We cannot 
explain their curves except by the supposition that 
a large fraction of the hgnt from their tube was due 
to excitation by secondary electrons 

The interesting feature of our curves is the ex 
tremely different behaviour of the smglet and the 
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triplet lines This is a general charaotenstic of all 
the Imes, though individual oases show minor vana 
tions The following conclusions may be stated 

(1) For high oxoiung velocities, the triplets vanish 
in intensity compared with the singlets This has 
been predicted theoretically by Oppenheimer, and 
had previously been found experimentally by Hughes 
and Lowe {Proc Roy Soc , A, 104, p 480 , 1023), 
with whose results ours agree very well m general 

(2) For low exoitmg velocities, the singlete are weak 
compared with the triplets This is a new result 
Smoe the normal state of He is a smglet state, this 
seems to indicate for low velocities a very close 
coupling of the spin of the exoitmg electron with the 
spins of the electrons m the atom 

There is another mterestmg pomt of dissimilarity 
between the singlets and triplets We find that while 
the light of the triplets is confined closely to the 
electron beam, the light from the singlets tends to 
spread away from it This makes the mtensity deter 
mmations of the singlets somewhat arbitrary We 
are not at the moment prepared to discuss the cause 
of this behaviour as the investigations are not yet 
complete 

J H Lbbs 
H W B Skinkkb 

H H Wills Physical Laboratory, 

The Umversity, Bristol, 

May 7 


The Longitudinal Distribution of Photoelectrons 
Thk new quantum meohamos has oonqiletely 
resolved the problem of the photoelectric effect. In 
fact, Wentcel (Zed fUr Phys , 40 , 674 , 1026 41 . 828 , 
1927) and Book (Zeit /Hr Phys . 41 , 443 , 1027) have 
succeed In lusfafying theorotioally the well known 
Einstem equation , and the more complete treatment 
of Sommerfeld has permitted the calculation of the 
dissymmetry of the photoemueion, that is, the experi- 
mental fact Hiat the forward onitted etsc^os are in 
a greater number than the backward onea. Sommer- 
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fold’s theory u, however, a first approximation, vahd 
only when the wave length X of the incident rays is 
fairly large compared with the dimensions of the 
atomic r^us With these conditions, considering 
electrons emitted from the K level, the probability 
P(i)di of emission of a photoelectron at an angle com 
pnsM between 9 and 9 + d9 ib proportional to 

{ 1 + 'g ^ cos am* 9d9 (1) 


emd the mean impulse «■ acquired by the electrons in 
the direction of the propagation of the rays is given by 

c 5 107 ^**0 


Williams (Nature, April IJ, 1929) has demonstrated 
that this formula is in agreement with the expen 
mental results, because recent experunents mode in 
mtrogen and in oxygen lead to a value of <r (o-o. 1 40), 
nearly ec^ual to the theoretical one 

Equation (1) is however, only a first approxima 
tion, and it remains to be determined what is the 
formula of distribution valid when Sommerfeld a ap 
proximation is not enough We have made the talou 
lation for the K level without any limitations for the 
value of X We have obtained a very complicated 
formula, that in a first approximation, when 



gives the (1) , and m a second approximation leads 
to the following expression 


{> 




13S 

66 


46 iin 

m ?J 


where R, h, m, c, and Z are well known constants 
Substitutmg for those their values, we have 


{ 1 + g* - 6 41 X 10 + 0 40] cos 9) sin* ed9 (2) 


Aooordmg to (2), in the second approximation we 
have a variation from Sommerfeld s value, depending 
upon the atomic number Z, but of little entity, ana 
a greater variation from the velocity of the photo 
electron m the opposite sense ^e agreement 
obtamed m the case considered by Williams remains 
also in the second approximation In fact, for mtrogen 
(Zb.'I) irradiated with rays of X = 0 6, the ratio «/c 
IS equal to 0 28, 6Uid formula (2) gives for <r quite the 
SMne value as formula (1) (<r- 1 41) 

The deviations from the value of <r calculated by 
(1) ore sensible for the heavier elements In fact, 
if One obtains with e/c - 0 1, v •• 1 40 for argon 18), 
which 18 a value a little different from that of Sommer 
fold, for ki^ton (Z — 30) one obtains <r» 1 33 

For very hard rays the effect of the second order, 
depending pn the velocity, is more conspicuous So 
if v/o IS equal to 0 6, one obtains for argon a= 1 91, 
and for krypton ir ~ 1 63 These values are not m 
agreement wuth those obtained by Augier for argon 
Further experiments may decide this question 
Details of the calculation will be puDliahed else 
where Antonio Carrxlu 

Istituto Fisico, B Umver8it&, * 

Napoli, May 3 


DragoafllM in Folk-lore, 

Ik recent years Nature has adopted the very 
interesting d^arture of taking notice, by review or 
otherwise, of contemporary novels which hold some 

r aal interest for soienoe, either (as m the case of 
a, Wdls’s "William Chssold’*) beoause of the 
rsoogmsed biological outlook of the author, or (as m 
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the case of Aldous Huxley s Point Coimterpomt ’’) 
beoause of some exceptionally expressed cntioism of 
modem scienoe its aims or its outlook 

This attitude might well be adopted also towards 
novels whuh contain accounts or records of the 
popular outlook m times past towards natural objects, 
whether living or inamraate Recently it has been 
my good fortune to read a novel which has already 
been acclaimed as a modem mewterpiece, namely the 
late Mary Webb s Precious Bane It is full of 
quaint archaioally expressed observations of Nature 
m the countryside The time is about the end of the 
Napoleonic wars Ihe chapter on dragonflies (book 
3 chap V ) IS well worth reading from this pomt of 
view alone and I would like to ask readers of Nature 
whether any of the expressions in the following passage 
ore still m use in Great Bntain 

We called the dragonfly the ether s men or 
ether s mid at Sam for it was supposed that where 
the adiler or ether lay hid in the grass there above 
hovered the cthei s mon as a warning One kind all 
blue, we called the kingfisher , another one with a 
very thin body the darning ne^le Mother was used 
to tell Gideon that if he took dog s leave or did other 
mischief the devil would take needle to him and use 
the dragonflies to sew up his oars so he oouldna hear 
the con^ortable word of God and would come to 
damnation But I never could believe that the devil 
could have power over such a fair thmg as a dragon 
fly 

I believe dragonflies are still quite commonly called 
devil 8 darning needles m many parts of the Umted 
States of America but whether the adder is still 
called the ether , or the dragon fly the ether 8 
mon or ether s nild in any part of England or 
America I do not know Perhaps some readers of 
Nature could enlighten me 

The spieoios called the ‘ kingfisher ’ would evidently 
be CaU^teryx mrgo L while tho ‘ darning needle ’’ 
must have been either Awton puelUt L or some other 
common damsel fly, perhaps Rnallagma cyalhtgerum 
Charp B J Tillyard 

Canberra, F C T , 

Australia, Mar 31 


Periodic and Spiral Forms of Crystallisation 
In a recent letter to Nature (April 20, p 603), 
Hughes has suggested that the mterestin^ spiral mark 
mgs on carborundum reported by Menzies and Sloat 
(Mar 9 p 348) may be a special case of penodio 
crystallisation Hughes refers to a remark in a paper 
by Miss Henley and myself (J C S . 2726 , 1928) 
concerning the formation of spirals m Liesegang rings 
as onomahes caused by accidental external oonditionB 
The periodic crystallisation of thm films of sulphur 
described by Hughes was previously investigated by 
Fischer Treuenfefd [Kollo^ Z , 16, 109, 1916) and 
by Kohler (tbtd , 17, 10, 1916), and an account of 
this and other examples of the same phenomenon is 
given m Hedges and Myers’ ‘ Fhysioo chemical 
Penodioity ’’ (/^old and Co , 1926) on pp 34 37 
Some months ago I earned out some experiments 
on the orystaUisataon of thin films of molten orgamo 
Aubs^oes and found that orystalhsation m oonoentno 
rings rea^y tokos place with beiml, benzom, benzo 
phenone, menthol, m dmitrobenzene, and acetamhde 
The experiments were disoontmued, but I hope to 
fetum K> them shortly at present, the obeervations 
made are m the mam m agreement with the views 
expressed by Hughes on the cause of the phenomenon 
I have examined the speounoqs to see whether there 
is any mdioation of the occasional formation of spirals 
m plaoe of the usual oonoentno rmgs The aooom 
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psnying photograph (Fi^ 1 ) clearly depicts the spiral 
growth of crystals This specimen was made in Sir 
Henry Miers^ laboratory at Manchester in 1924 by 
allowing a thin film of potassium dichromate solution 
to evaporate on a warm microscope slide The atruo 
ture differs from that of the specimen of sulphur in 
Hughes s illustration and from moat of my specimens, 
m that crystallisation started from the periphery of 
the drop and travelled inwards, instead of begimiing 
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at a central nucleus and radiating outwards The 
specimen of oarborunduni descnlied by Menzies and 
Woat may have crystallised in this way 

Whore crystallisation starts from a central nucleus, 
I have not ohser\ ed among tlie specimens an example 
of the immediate development oi a spiral, but 1 havu 
a specimen of camphoi sulphonic acid, crystallised 
from ethyl acetato solution, in which a true spiral 
succeeds two concentric rings surrounding the nucleus 
of crystallisation Moreover, exanunation shows that 
a disturbance has been caused at the point where the 
spiral begins by the presence of another nucleus m 
the V icinity 

There appears to be no doubt, therefore, that 
orystalhsation does sometimes follow a spiral course 
to give a variety of ponoihc structure, and it seems 
probable that the markings on carbonmiium are to 
be explained in this way Ebnkst 8 Hboues 
B edford College (Umversity of London), 

Regent's Park, N W 1 


The Atomic Weight of Phosphorus 
In a recent issue of Nature (Mar 9, p 390) mention 
IS made of the fact that the English Commission on 
Atomic Weights adopts for the atomic weight of 
phosphorus the value 80 98(2), this being based 
on Aston’s results with the mass spectrograph , 
whereas the Oeiman Commission adheres to the 
older and higher value 31 02, derived mmnly from 
gravunetno analysis 

The following results, obtained by the physico 
ohenuoal meth^ of density and oompresaibihty as 
applied to phosphine gas, may therefore oe of interest 
Density Lo’** at one atmosphere, 1 6317 
Density at one half atmosphere, 1 6243 
Assuitung the oorapressibihty factor to be a Imear 
one, the value for ( 1 + A) so obtamed is 1 0097, which, 
in oonjunotion wnth the vsdues for oxygen of 1 4290 
fpr the normal density and 1 0009 for (1 + X), lea^ 
to the molecular weight of 34 00(2) for phosphme and 
to 30*97(9> for the atomic weight of phosphorus 
Further experiments are being earned out at the 
pressures of three quarters and one quarter atmo 
sphere, to ascertain whether the oompresaibihty cem 
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be taken as a linear function of the pressure Such 
results as have been obtamed at one quarter atmo- 
sphere give the value L#’** »» 1 6208 for which ( 1 + X) — 
1 0096 and P-30 98(2) Mowbrav Ritchie 

Department of Chemistry, 

Umversity of Edinburgh, 

April 30 


The Atomic Weight of Copper 

With reference to the Research item m Nature 
of Apnl 27, p 600, that Messrs Richards and Phillips 
have recently found the atomio weight of copper to 
bo 63 657 (Ag=107 88), it may be mteresting to 
note that the spectroscopic value given in my 
“Analysis of Spectra ” (p 127) is 63 6669 ± 0 060, the 
0 06 referring to maximum possible errors The 
probable error is much less 'The value obtamed on 
spectroscopic data depends on the doublet separation 
and the p( 1) term 'fhese are known with very great 
accuracy in both silver and copper 

W M Hicks 


Quantum Geometry 

Dirac’s wave equation for the electron involves a 
Hamiltonian Imoai iii tho momenta p* This fact 
seems to bo of geometrical nature and suggests the 
introduction of a linear fundamental differential form 
dn — 

with matrix coefiicionts m geometrical oonsidera 
turns 

This linear da is connected with Dirao’s wave equa 
tion m tho same way as the Biemonnian da* with 
the relativistic wa\ e equation of the older theory 
The matrix vector y* may be interpreted as an 
operator oorrespondmg to tho fundamental velocity, 
namely, that of light, and is connected with the 
Einsteiman by the relation y> = i,/ii,y,* where y,® 
are Dirac’s constant matrices 

Possibly other tensors of tho second rank, like the 
energy tensor or if,* are to bo replaced m 

the proposed ‘ Imear geometry ’ by matrix vectors in 
the same way us g,* is replaced by y* 

Tho hnear geometry seems to furnish a basis on 
which a umfonn theory of gravitation, radiation, and 
Quantum phenomena is to be constructed More 
aotailed considerations on this subject will appear in 
the Zeu f Phyaik V Fock 

D IWANBNKO 

Fhysioal Institute of the Umversity, 

Leningrad, Mar 21 


Early Use of Iron 

The eoily history of iron outhned m the address 
by Prof Louis (Nature, May 18, p 762) has been 
earned much further back by disoovenes m South 
Palesime, published m Oerar last yeew Furnaces 
were found dated to 1100 and 1175 B o , the earher 
was 67 in X 36 m At the side of the fumaoe lay 
great hoes, 11m x 6 m , plough socks, and a pick of 
6 pounds weight, showing that iron was as commonly 
used then as now The earhest example was a knife 
of 1360 B o , and this accords with the date of the 
polished steel dagger of Tutankhamen This year 
another steel da^r, with oast bronee handle, has 
been found, of about 1300 bo, u it was snapped 
in two anciently without any brading, it could not bo 
soft iron Funbbbs Petris. 

University College, W C 1 
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Einstein s and other Unitary Field Theories An Explanation for the General Reader 


By Prof H ' 

rilHE announcement of the publication of 
-L Einatem’s new theory ha« aroused great 
mterest even among those who do not usually 
follow the advances of science Unfortunately, this 
interest has been accompanied by a feeling that 
the new theory, bke Einstein’s earlier ones, is a 
mysterious mixture of metaphysics and raathe 
matics, so oliscure and paradoxical that the average 
man cannot possibly acquire any notion of what it 
IS all about Ind^, a French author declared 
that “ when two Glorman professors meet, and each 
can understand what he says himself, but cannot 
understand the other, they are said to be talking 
Metaphysics If, however, the subject of discussion 
IS so profound that they arc unable to understand 
not only each other, but even themselves, it is 
called the Higher Metaphysics Now Einstein’s 
Theory belongs to the Higher Metaphysics ” 

The purpose of the present article is to dispel such 
views By going back to the work of Newton and 
Maxwell we can trace the general nature of the 
ideas that have been uppermost in Einstein s mmd 
It will be shown how the desire for unification of 
apparently different physical phenomena was the 
guiding force m each case Other attemjits at 
unification of gravitation and electromagnetism 
will be explained and contrasted with Emstem’s 
It 18 hoped that, by simple considerations concern 
mg the mendians and parallels of longitude on the 
earth’s surface, readers without any mathematical 
knowledge may be able to grasp the general natiue 
of the principles underlying the new geometries 

NhWTON and GBAtTTATlON 
When Newton (1642-1727) started to consider the 
subject of planetary motions, he found in existence 
fairly accurate knowledge of the facts, but only the 
wddest speculations as to the underlymg causes 
Thus Kepler (1671-1630), by analysing the astro 
nomical observaticms of Tycno Brahe (1646-1001), 
had found three laws of planetary motion One of 
these was that the orbits were elupses with the sun 
m the focus Kepler even guessed that umversal 

g avitation might nave something to do with these 
ws, but he aW considered them as partly due to 
a magnetic force set up by the sun’s rotatimi 
Descartes (1696-1660) thought that space was 
filled with vortices of ether, and the planets were 
dragged round by these vortices hke sand particles 
m a whirlwmd 

It was Newdon’s magnificent corabmation of 
physical mtultion and mathematical power that 
enabled him to sweep aside these vague ideas, and 
to set up what we may call a umtar^ theory, which 
explamed on a single basis effects hitherto believed 
to be due to more than one source He showed 
that navitation alone, acting between every two 
putioles of the universe with a force proportional to 
the product of the masses divided by the square of 
the distanoe between them, was sufficient to account 
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for all the phenomena of planetary motion It is 
interesting to notice that at first Newton’s theory 
of gravitation appeared to be disproved by the 
observed facts concerning the moon and the earth 
This caused Newton to put aside his ideas for 
several years When a more accurate sot of observa- 
tions was available the theory was vmdicated Its 
substantial correctness is conclusively proved every 
year by the truth, to a very close approximation, 
of the astronomical prcchctions of the NaiUical 
Almanac 

Maxwell and Elbctromaonetism 
We now tome to the twin sciences of electricity 
and magnetism The investigation of their mutual 
relationship a as duo to several investigators, among 
whom Faraday (1791-1867) takes a prominent 
place Then came Maxwell (1831-1879), who, in 
what are now well known os Maxwell’s Electro 
magnetic Equations ”, gave mathematical form to 
Farada>’8 ideas and extended them Maxwell’s 
theories, which united elictroniaguetism and light, 
were criticisal at the time, and even Lord Kelvin 
was of opinion that ‘‘ iip to the present thi so- 
called Electromagnetic Theory of Light does not 
seem to have accomplished much ” One term in 
Maxwell’s equations (representmg what is called a 
ilisplacement current) seemed to owe its origin to an 
illegitimate union of mathematics and mitaphysics 
Worst of all, there setmed no experimental \erihca 
tion of the consequences of the equations This 
was not forthcoming until after Maxwell’s death, 
and was due to Hertz (1857-1804) The electric 
waves the existence of which was implied by Max- 
well’s equations were actually prtKluced, and they 
may now be received every night by the millions 
who listen to radio concerts 

Einstbin’s Special Theory (1905) 

Long after Maxwell’s equations had been firmly 
established for a fixed system, there was grave 
doubt as to how they should be extended to a 
movmg one In order to explam the results of the 
famous Michelson Morley experiment, FitzGerald 
and Lorentz mtroduced the remarkable hypothesis 
of a contraction caused by motion Einstem 
(1879- ) showed that the phenomena could be 

accounted for on the basis of the hvqxithesis that 
the velocity of light and all other electromagnetic 
phenomena would be exactly the same for two 
observers who were moving with uniform velocity 
relative to each other This was based on the 
measurement of time by light signals, an idea which 
seemed fantastic in those days, but an equivalent 
idea, the fixing of time by electromagnetic signals 
sent out by radio from Daventry or Pans, has now 
become a commonplace m many households 
Those who scoffed at the idea of time being any 
thing but an absolute quantity must now see that 
it IB at least possible that the clocks regulated by 
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the radio signals from the Eiffel Tower, based upon 
observations at the Pans Observatory, might not 
agree exactly with those sent out from Daventry 
and based on observations at Greenwich This 
discrepancy, conceivable in any case, would become 
more so if IVance and the Eiffel Tower were moving 
away from Daventry with enormous velocity But 
the contraction of rods and the slowing down of 
clocks, to which so much attention has been 
directed, are (as pointed out by Eddmgton) only 
apparent Nothing really happens, except that 
each observer is unable to get an accurate idea of 
what length and time really are in the other system 
The only accurate way to take measurements in a 
system is to travel with it, and if this is impracti 
cable, as in the case of an electron moving with a 
speed which is an appreciable fraction of that of 
light, our measurements of both space and time 
concerning the electron are shghtly different from 
what they would have been if we could have 
travelled with it These shght differences are 
related to each other This is what we mean when 
we say that space and time form a four dimensional 
contmuum 

There is no need to try to imagme a fourth 
dimension, but calculations, to be accurate in the 
case of high velocities, must deal with time as well 
as with the three dimensions of space In this 
sense the theory umted apace with time, and so was 
a unitary one It also united electricity more 
closely with magnetism, for it showed that what 
appears to be a purely magnetic field in one system 
will appear to be a purely electric field in another 
system movmg relative to the first Moreover, it 
united mass (inertia) and energy, showing that one 
can be transformed into the other This has since 
been confirmed in the case of the helium atom, the 
mass of which is slightly less than the sum of the 
masses of the nucleus and the electrons which 
compose it The discrepancy is made up by the 
potential energy stored up when the electrons and 
nucleus are packed closely together 

In spite of this discussion of mass and energy, 
we can say broadly that Einstein’s Special Theory 
was fundamentally an electromagnetic one, having 
no connexion with gravitation Its expenmental 
basis was a slender one, and even such as it is, it has 
been called in question by Miller, who claims to 
have obtamed, at great distances above sea-level, 
evidence of tiie ether-drag of which Michelson and 
Morley, at about sea-level, found no trace (In 
spite of the elaborate precautions against error that 
l^ler took, there is a mneral disposition to reject 
his results ) Perhaps we chief service rendered to 
science by the Special TTieorywas the help it gave 
in arriving at the general one, with which we will 
now deal 

Physical Basis ov Einstsih’s Qbnsral 
Thxory (1916) 

In the dynamics of Newton, the same number, 
the moss, appears to measure three entirely different 
poperties, namely, the (quantity of matter, the 
mertia (or difficulty cff sett^ it in motion), and the 
weight (the force exerted on it by tihe earth) Is 
No 3 ]^,Vol 123] 


this merely a marvellous coinoidenoe 1 Einstein 
thought not, and inferred that mertia and weight 
are probably two aspects of the same phenomenon, 
due to somethmg m the nature of spatJh (or rather of 
spacetime) Agam, everyone knows the queer 
feeling of falling when a lift starts to descend, or of 
heavmess when a descendmg lift is commg to rest 
Weight, in fact, seems to alter wfato in a system, like 
a hft, which can be accelerated 
This suggests a connexion with relative motiop, 
which, for uniform velocity, was considered m the 
Special Theory These considerations led Einstem 
to seek hypotheses concerning space and time 
which would incorporate the results of his former 
theory and at the same time accoimt for mertia and 
gravitation In other words, he was led to seek a 
new geometry 

Abstract and Physical Ghometby 
How can there be a new geometry ? Most of us 
had it fixed m our mmds that geometry was a fixed 
and unalterable science Did not Euchd, starting 
with axioms that were self evident truths, reach 
conclusions which will stand for all time and, 
moreover, can be verified by sufficiently careful 
drawing ? This is certainly what we gathered from 
Blank and Dash’s “ Geometry for Schools ”, but it 
rests upon a confusion of ideas 
Fust of all, there are two distmct kmds of 
geometry, abstract and physical The first starts 
with certam undefined terms, such as pomt, straight 
hne, and plane, and makes certam unproved state 
menta, called axioms (or postulates), about them 
'Then we deduce consequences from these definitions 
and axioms, which constitute abstract geometry 
The whole structure is purely a sort of buildi^ 
game, m which the definitions and axioms, taken 
more or less at random, furnish the bncks, and we 
see what we can build with them There is no 
necessary connexion with the physical world, and 
so it IB meamngless to mquire whether the axioms 
are true or self evident To vary the metaphor, 
they are the rules of the game, and may be changed 
at if we want to construct a new game EuclM’s 
geometry m its ideal form, when it reasons entirely 
Rom the definitions and axioms (an ideal not 
realised m any school geometry), is one sjistem of 
abstract geometry But so long as the science is 
only an abstract one, we are at hberty to start with 
a set of axioms quite different from those of Euchd 
We shall see later that by studying the properties of 
a sphere we can budd up a sjrstem oallM foemanu- 
lan ^metry, of which Einstem makes great use 
We now oome to physical geometry, the science 
that deals with the results of the draughtsman, the 
surveyor, and the uchitect, and eiroresses the 
prop^les of rulers, set squares, plumb-hnes, and 
other physical objects (5f course, Poinoard was 
nght when he asserted that we can assume any 
system of geometry we like (and no doubt most of 
us prefer the simpliMt, namely. Euclidean), and then 
ei^lam any observed physiol phmKHnenon, how- 
ever strange, by attributing it to some {diysioal 
f<»ce However, Einstein preferred to prooeed 
otherwise, and exercised his free ehmoe of an 
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abstract geometry m such a way aa to sacrifice some 
<rf the sunphcity m the geometry to gam as much as 
possible m the physios For example, m his theory 
there is no need of a gravitational force to make a 
planet move m its orbit, for this orbit is as natural 
m his geometry as is a straight line in the geometry 
of Euohd and Newton This is what is meant by 
‘ the geometnsation of physics ’, and we may define 


physical geometry as that one of the many possible 
systems of abstract geometry which is most suc- 
cessful m givmg a simple account of physical 
phenomena The experience of draughtsmen and 
others shows that Euclidean geometry works 
very well indeed in ordinary terrestnal affairs, so 
physical geometry cannot differ very much from 
Euchdeaii 


The Ongin of Adaptations ^ 
By Dr E J Allen, F R S 


B y an adaptation is meant nothing more than a 
character of an organism, which has enabled 
a species to survive itself as such, or to survive 
until it 18 transformed mto another species It is 
survival that gives the measure of the value of the 
adaptation Survival can only occur if the whole 
organism is adapted to the environment to an 
extent that suffices Organism and environment! 
must be thought of as a unity, as interlocked and! 
fitted closely to form that harmony which is Nature# 
and hfe Orgamc-evolution is a phase — ^the crown 
mg phase, may be — of cosmic evolution The 
biological environment determines survival no 
less than the physical, and adaptation to both 
must be sufficient The environment is not fixed, 

\ but must be thought of as m a condition of per 
petual flux and change This is true especially 
of the biological environment, for species once 
common may practically disappear, and years 
later may reappear abundantly with devastating 
effect on other organisms 
The general physical conditions under which . 
orgarasms hve have been well discussed by L Jj 
Henderson m his book “ The Fitness of the En \| 
vironment ” (1913) Henderson discusses the 
umque properties of water, oarbomo acid, hydro- 
gen, ana oxygen, and shows how they are specially 
ntt^ for the purposes of orgamo life “ There are 
no other compounds whieh share more than a 
small part of ue quahties fitness of water and 
oarbomo aoid , no other elements which share 
those of carbon, hydrogen, and oxygen ” “ None 
of the charaotenstios of these substances is known 
to be unfit or senously inferior to the same oharae- 
tenstios m any other substance ” “ The fitness 


tenstios m any other substance The fitness sharp distmction between true nereoiiary cnarao- 
of the enwonment is one part of a reciprocal tors and modifications of the body or soma, pro 
relationship of which the fitness of the organism duced by the direct action of physical changes m 


is the other 

Darwin’s answer to the question, how does the 
adaptation of organism to environment come to 
be, was based on tliree factors — heredity, vanation, 
seleotion In ultimate analysis fhe fact of heredity 
depends on the cellular structure of mganisms and 
the phenomenon of cell division When a hving 
cell divides, its most essential substance, tiie germ 
plasm, separates into two portions which are almost 
equal But we cannot so eauly obtain an insight 
into the problem of vanation For simphcity’s 
sake, consider first the formation of a germ from 

L««tan, d«Uv«i«d bokm Ua UmiMa 
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its mother cell m an orgamsm which is developmg 
parthenogcnctically The researches of the colloid 
chemist have given us the picture In imagination 
enlarge the germ mother cell until you see the two 
phases , the liquid, the mass of molecular aggre- 

f [ato8 vanod in size and shape , until you see the 
ong, complex chains of atoms, building up the 
heavy molecules which form the aggregates , until 
you see the solar avstoms m miniature of protons 
and electrons which are the atoms — a seethmg, 
chiimmg mass, active with the activity of oosmio 
forces, roceivmg matter and energy constantly 
from the surrounding medium, anti givmg them 
back The preparations for cell division begin , 
the molecular aggregates arrange themselves m 
new patterns , the separation of the cell mto two 
parts ensues Is it a matter for surprise that the 
partition of pattern and of substance is not always, 
perhaps is never, exact ? We cannot wonder that 
germ cells thus produced differ m small respects 
among themselves A few molecules more or less, 
a few atoms more or loss, a few electrons even 
more or less, may mean large changes in the off 
sprmg mto which the germ cell grows We are, 
I thi^, safe m concludmg that lack of equahty m 
the partition of the hereditary material is one 
important cause of variation If we thmk on 
similar Imes of sexual development, where instesKl 
of one we have two germ cells uniting to form the 
zygote from which tne oSspnng is developed, the 
probabibty of variation between parent and off 
spnng, and between different offspnng of the same 
parent, is obviously much mcreas^ 

Weismann was the first to draw a clear and 
sharp distmction between true hereditary charao- 


the environment, and to develop the conception 
of the contmuity of the germ pl^m The germ 
plasm IB the transmitter, m unbroken continmty 
fi»m generation to generation, of hereditary 
quahties The body or soma is its temporary 
miardian, penshing when the work of transmission 
has been done Blastogemo characters, as Weis- 
mann called the true hereditary oharaoters, re 
uipear m exactly the same form m the offspnng as 
toey show m the parent, provided both parent and 
offi^ring have grown up m the normal environ 
mmit Few now question that the nucleus is the 
essential organ of the germ cell which is engajrod 
in the tnuunnisaon of hereditary characters lew 
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also question that the chromatin of the nucleus 
IS the bearer of definite factors or genes, or that 
these factors are distributed m linear order m the 
chromosomes which appear at the time of cell 
division In ordinary normal development, heredi 
tary characters are determ med by the factors in 
the germ plasm m response to stimuli furnished by 
the environment, for in the absence of a suitable 
environment no development at all takes place 
If the environment is normal the characters are 
reproduced in normal form 

Hereditary vartcUtons are differences from the 
parental characters, which appear m the off 
spnng, and are transmitted by the offspring to its 
descendants We can only study them when the 
environmental conditions, in so far as they affect 
the characters concerned, remain unchanged 
throughout the growth of both parent and off 
spring and this is the recogms^ basis of all 
breeding expenmonts These hereditary or blasto 
genic vanations we now call mutations, and muta 
tions, according to the most recent usage of the 
word, may be either largo or small, it being quite 
impossible to distmguiA them from any other 
variations by the factor of size alone Tn this 
respect the word mutation as now used does not 
convey exactly the same idea — it is not so limited — 
as Darwins words sport’ or ‘monstrosity’, and 
its meaning has been somewhat changeil since it 
was first introduced by de Vnes The modem 
view IS that mutations are heritable changes in the 
characters of organisms, which are due to dofimte 
alterations of the factors or genes, situated in the 
chromosomes of the germ cells Contrasted with 
these mutations we have somatic modifications, 
the acquired characters of Weismann, the reaction 
of the organism to definite changes m the environ 
ment Ite Vnes’s term ‘ fiuctuations ’ is now gencr 
ally employed in the same sense, and has, I think, 
ceased to be useful 

The variations or deviations revealed by the 
measurements of biometncians, which group them 
selves around a mean or modal value, acoordmg 
to the ‘ law of error ’, are probably m part small 
mutations which can be transmitted to descendants, 
and in part somatic modifications which are not 
so transmitted With adequate measurements for 
a senes of consecutive generations, the statistical 
tests which the biometncian applies enable him 
to say whether or not any of these deviations are 
inhented, and to give a measure of that inhent 
ance To take an example, it is frequently 
maintained that Johannsen’s expenments with 
garden beans {PhoMolua wlgana nana), which 
multiply by self fertilisation and from which he 
obtamed what he regards as pure hnes, have proved 
that mdividual differences as shown by these lines 
are not inhented, and that therefore they cannot 
provide matenal upon which natural selection can 
act Pearson, however, mamtained, so long ago 
as 1910, that the jpure hne theory demands that 
the offspring shall be as highly correlated with the 
pandparent as it is with the parent, whereas 
Johannsen’s own figures show that the coefficient 
of corT^gUon between offspring and parent is 
No^09,Vol 123] 


higher than that between offspnng and grand- 
XMirent These experiments should be repeated 
with larger numbers of measurements 

Mutations may be classified mto ‘ combmation 
mutations ’, those due to rearrangement of factors 
or genes already present, and ‘ alteration muta- 
tions ’ due to changes m the factors themselves 
Evidence is now forthcommg that the germ plasm 
itself can be acted on by physical and chemical 
forces m the environment m such a way that 
mutations are produced Heslop Harrison’s work 
on the production of mclamc forms m Geometnd 
moths was described (see Natubb, Jan 22, 1927, 
p 127) This work is of outstanding mterest, not 
only on account of the fundamental importance 
of the results attained, but also for its perfect 
combmation of acute and penetrating obsorva 
tions in the field with cntical and long sustained 
experimentation Harnson has shown quite clearly 
that the germ plasm can be changed by chemical 
substances contained in the food of an ammal, or 
m more general terms that the ^rm plasm can be 
altered by the environment Another important 
advance m the same direction has come in H J 
Mullers account (Snence, July 1927) of his pro 
duction of mutations in Drosophila by irradiatmg 
spermatozoa or oocytes with X rays When the 
correct dosage had been found, many mutations 
wore produced, which on the whole were similar 
to those previously reported m Drosophila, such 
as white eye ’, miniature wing ’, and forked 
bristles ’ Most were recessive, but a number were 
dominant 

One further pomt with regard to vanations 
must be noted The possibilities of variation of 
an organism are strictly hmited and circumscnbed 
by the general^hysical and chemical properties of 
protoplasm The essential physiological processes, 
upon which the life and activity of orgamsms 
depend, are comparatively few Digestion, growth, 
sexual activity follow the same general hnes 
throughout the whole animal kingdom It is 
probable that the physioo chemical mechanisms 
alike of all muscular movement, of the movement 
of amoeba by pseudopodia and of the mov ement of 
ciha, will fall mto one general scheme Similarly, 
the transmission of the nervous impulse is being 
shown to proceed on essentially the same Imes m 
animals of widely separated groups The essential 
physiological processes alre^y function in the 
protista If the physiological processes are few 
and circumscribed, vanations m structure and 
form will be limit^ also, lecogmsing that form 
18 “ a product of an mner physiological activity ” 
(Kusnetzov D’Aroy 'Thompson, “ Growth and 
Form ", 1917) 

The last of the three pnncipal factors on which 
Darwm based his theory of evolution was natural 
selection, or m Herbert Spencer’s phrase, which 
Darwm adopted, “ the Survival of the Fittest " 
Later, Ray Lankester suggested another formula, 
‘‘the elimination of the unfit”, which deeonbes 
more ccoreotly the meaning of the oonoeptiim 
That natural seleotion, acting on hentable vana- 
tKnis, IS a factor in fixing adaptations is almost a 
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truiflm But whether it is the only factor, whether 
it 18 sufScient by itself to account for the living 
things we know, each fitting so perfectly its own 
httle niche in its world, is a more difficult question 
The process is of necessity so slow But the time 
available is enormous, and geologists and physi 
cists seem satisfied that it is to be reckoned in tens, 
if not in hundreds of millions of years We must 
consider also whether the mutations that occur 
are sufficiently diverse, for if adaptations are to 
be selected, mutations m the direction of those 
adaptations must occur The known mutations 
of Drosophila amount to some 400, but the muta 
tions so far studied are, for practical reasons, 
those which are largo and obvious There is 
moreasmg reason to thmk that they arc out 
numbered by small mutations which only long 
practice can detect Many mutations studied arc 
shght colour changes, because they can be dis 
tinguished with remarkable precision by the 
practised human eye Correspondmgly minute 
changes in size or shape wouhl be very hard to 
detect, and to study them by breeding experiments 
and the methods of Mendel lan analysis is not yet 
possible Wo can only form judgments about them 
by analogy with results from larger mutations 
There remains the statistical method of attack, 
by the study of mass populations of successive 
generations The meth^ is efficient, active, and 
advancing, and it can only be hghtly disregarded 
by those who have failed to grasp its moaning 

Alternative or additional theones to account 
for evolution are favoured by many naturalists 
Darwin himself attached much importance to 
characters being inherited which had been pro 
duced by constant use or disuse m the parent 
This 18 a particular case of Lamarck’s conception 
of “the inhentance of acquired characters or, 
better expressed, of somatic modifications Some 
authorities consider that experimental proof of 
such inheritance is already available for example, 
MaoBnde cites the work of Kammerer and of 
Durkhen and Brecher, the latter work being 
supported also by Heslop Hamson On the other 
hand, Qraham Kerr (“ Evolution ’’ London 
Macmillan and Co , 1926) advances strong argu 
ments on the other side, and Goodrich {“ Living 
Organisms 1924) takes the Same view “ The 
retu question Biolo^ has to answer m future, as 
0 Hertvng has pointed out, is not ‘ Are modifi 
cations inherited ? ’ but ‘ How are new factors 
aomiired 1 ’ ” 

Even if it could be proved experimentally, 
without pOBSibihty of question, tnat somatie 
modifications were inhentM, w^ should only have 
advanced a httle wav towards an understanding 
of our problem The question how the soma 
influenced the factors in the germ cell would 
remam In this connexion Cunningham’s sug- 
gestion that hormones provided a capable instru- 
ment IB of mterest, and might be followed up 
experimentally 

The more elusive notions, which mtroduce the 
idea of some psycho or psychoid influence, con 
trolling and regulating ue processes of meta- 
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boksm and organic growth, it is hard to distmguish 
from the animisms of primitive man, who finds a 
spirit on every mountain, a devil m every bush 
All these ideas contain a suggestion of purpose, 
some of them an idea of almost conscious purpose 
such as we know only m ourselves, or by analogy 
assume in higher ammals, m each case associated 
with an elaborately differentiated nervous system 
They are brought mto the story at the point where 
knowledge based on observation and exiieriment 
ceases, at the point where it seems to many of us 
more satisfactory to say frankly, I do not know 
The idea of orthogenesis or nomogenesis (Berg, 
1926), the idea that development takes place in a 
predetermined du-ection, is certainly unsatisfymg 
m its elementary form An explanation of 
adaptations on those linos offers special ihfficulty, 
for the theory fails to provide the flexibihty 
nocossary to produce that constant adjustment 
of the orgamsm to its ever changing environment 
which 18 imperatively demanded If, to reach the 
required adjustment, a predetermined direction 
of variations and of evolution is postulated m the 
organism, a predeterniiiiecl evolution of the environ- 
ment on parallel lines would surely be necessary 
That evolution proceeds according to laws of the 
same character as other laws of Nature, is the 
common basis of all modem evolutionary theory, 
and was held perhaps more strongly by Darwin, 
Huxley, and Weisiiiaiiii than it is by some WTiters 
of to day The physical laws in accordance with 
which the processes of growth are controlled, with 
results that we see in so many curious patterns, 
from the simple branching of a tree or of a nervo 
fibre to the elaborate spirals of a shell or of a 
growmg plant , or again, the laws which lie behind 
the varied shapes, so curious and wonderful, of 
organisms and of their different parts, — these laws, 
and many others like them, still call for serious 
consideration and research This is the valuable 
feature of the theory of orthogenesis and m chrect- 
ing renewed attention to it, its followers make a 
valued contribution to biological thought 

There are many other aspects of the problem of 
the ongm of adaptations that might be considered, 
but it has seemed better to confine ourselves to 
the larger questions, even at the nsk of saymg 
nothing but what was already well known The 
outlook for biology to day is as allurmg and as full 
of hope as it was in those years of joyful enthusiasm 
which followed the histone paper by Darwm and 
Wallace, communicated to the Linnean Society 
by Hooker m 1858 In whatever direction we look 
problems bristle, problems open to successful 
attack , and the old qualities, uisight, patience, 
and determination, will get thorn solved But we 
«ju8t not hrait the ouflook, and all aspects of 
biological research must proceed hand m hand 
Botany, zoology, palaeontology, the work of the 
^stematist amd of the field naturalist, the study 
of structure and the study of function, the work 
of the embryologist amd of the expenmental 
physiologist, of the geneticist and of the statis- 
ticiam, adl are necessary, and none can succeed 
without the others 
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Newi and Views. 


Thb President of the Board of Trade has appointed 
a committee to report whether any, and if bo what, 
amendments m the Patents and Designs Acts, or 
changes m the practice of the Patent Office, are 
desirable This committee may be regarded as the 
result of the suggestive report on the Reform of the 
British Patent System, issued by the Bntish Science 
Guild in October last and reviewed in detail m NATtJaK 
of Nov 17, 1928 (vol 122, p 7C7) This report was 
the work of an expert committee of which Dr W H 
Ecclos was chairman and Capt C W Hume, honorary 
secretary It immediately aroused the keenest m 
terost throughout the country and even abroawl, and 
was generally considered to be a very valuable doou 
ment Noaily thirty professional institutions and 
orgEinisations representing the industrial and business 
world apjximted committees to consider the report, 
and a number of these are understood to have endorsed 
its findings in general terms, with reservations in 
matters of detail in some cases 

As no particular interest, to say the least, was taken 
m the British bcience Guild report by the Board of 
Trade when it appeared, it is probably not too much 
to assume that the public attention since given to the 
report has now, after a lapse of seven months, led the 
President of the Board to appoint an official com 
mittee to consider the same subject The chairman 
IS Sir Charles Sargant, a former Lord Justice of Appeal, 
and the members are Mr Horatio Ballantyne, a 
chartered patent agent and a director of Messrs 
Lever Brothers , Mr H A Qill, a chartered patent 
agent and member of several previous committees on 
patent matters, moluding the mtemational conference 
of 1926 and the British Science Guild committee , 
Mr E H Hodgson, of the Board of Trade , Sir 
Herbert Jackson , Mr W 8 Jarratt, Comptroller 
General of the Patent Ofiftoe , Mr Feamley Owen, a 
solicitor , Mr J G Weir, a member of the Glasgow 
firm of engmeers , and Mr James Whitehead, of 
the patent bar, who was chairman of the Dating of 
Patents Committee, 1927 The secretary 1* Mr R W 
Luce, a member of the non technical staff of the 
Patent Oflfioe We suggest that the absence of any 
representative of the electrical industry is to be re 
gretted, since Bntish industry is hkely to bo pro 
foimdly affected by electncal developments during the 
next decade , but perhapw the officials of the Board 
of Trade consider that the electncal aspects of the 
subject are suflfloiently represented m the Bntish 
Soieuoe Guild report 

By means of the Government grant of £100,000, 
and more than £180.000 collected by the Ttmes, a 
very large sum is now available for the purchase of 
radium for Great Bntam Prof F A Linderaann, in 
the Daily Telegraph of May 15, raised the question of 
justification for the present price of radium. The 
ordinary expectation is that when a chemical product 
IS made the subject of large-scale operations, the pnoe 
of the product will dimmish With radium tiie re- 
varse has happened, for when it was produced on a 
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very small scale, the bromide of radium m a high 
state of punty could be sold, presumably at a profit, 
for about 32s per milligram of radium element 
content Largo scale production was first attempted 
in Amenca with the low grade ore camotlte, but the 
pnee was always a high one by oompanson with that 
quoted above, and rose dunng the War to more than 
i^O per milbgram of element Belgian production 
has brought the price down to £12, but the mterests 
concerned have sold it for £10 per milligram where 
largo quantities have been in question, and, on the 
other hand, they may charge £14, as stated by an 
official m a commumqu6 to the Daily Telegraph of 
May 26 Prof Lmdemann’s question remains a 
pertinent one, for whether it would pay to explore 
Bntish terntory for radium obviously depends on 
whether, with a find so nch as that m the Belgian 
Congo, production on a big scale would make a really 
big difference in the present selling price 

Thk retirement on May 20 of Mr W J Bean from 
the position of curator marks another milestone passed 
m the history of the Royal Botanic Gardens, Kew 
His loss to the establishment will be very great, for, 
m addition to his extensive knowledge of plants, he 
possessed considerable administrative ability and had 
the faculty of inspinng confidence and respect Mr 
Bean comes of Yorkshire stock and entered Kew as a 
student gardener in April 1883 His personality soon 
marked him out for advancement, and m 1888 he was 
given charge of the Tempierate House Department 
His groat opportunity came, however, m 1892, for m 
that year the late Sir William Thiselton Dyer began 
the reorganisation of the arboretum, and Mr Bean was 
transferred from the Temperate House to take charge 
of the work At that tune the collections of trees 
and shrubs were weak in number of species, the 
general standard of cultivation was low, and really 
decorative subjects were not shown to advantage 
The work over a number of years was veiy arduous, 
but all who know the Kew arboretum of the present 
day will agree that Mr Bean is well repieud for bis 
many years of hard work Dunng the greater part 
of his career at Kew, Mr Bean has oontnbuted to 
penodical horticultural literature He la also the 
author of “ The History of the Royal Botanic Gardens, 
Kew ” (Cassell, 1908), but » probably better known 
for his book “ Trees and Shrubs Hardy m the Bntish 
Isles ” (John Murray, 1916), which has already been 
reprmted four times Mr Bean has for many years 
been a member of the Floral Committee of the Royid 
Horticultund Society, uid the Society has awarded 
him the Veitch Memorial Medal and the Victoria 
Medal of Honour Hia aervioes have on many oooa- 
sions been requisitioned by public bodies at home and 
abroad, and in 1924 he was appomted a oompanion of 
the Impenal Service Order 

Thb Davy centenary oelebraUons at Penzance will 
take place on June 8, the arrangements having been 
made by the. Royal Qeologioal Society of CorawaD, 
the ^yal Institution of CqmwaU, and the Royal 
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Cornwall Polytoohnio Society , the headquarters of 
which are respectively at Penzance Truro, and Pal 
mouth At noon on that day the Mayor of Penzance, 
accompanied by members of the Town Council and 
of the three Cornish societies, will proceed to the 
Davy statue, upon which a wreath will be plcused , 
luncheon will be served at the Pavilion at one o’clock, 
and at three o’clock a public meeting will be held in 
the same building, over which the Mayor will preside 
Addresses will be given by Dr J Symons, president 
of the Royal Geological Society of Cornwall, Mr J C 
Tregarthen, Sir Humphry Davy Rolleston, and Sir 
Ambrose Fleming, the last of whom will represent 
the Royal Institution of Groat Bntam, where for 
eleven years Davy worke<l and lectured so success 
fully An exhibition of Davy relics will be on view 
The Societies will be pleaseii to welcome anyone in 
terested in the proceedings 

The seventh Annual Conference of the South 
Western Naturalists’ Union was held at Torquay 
during Whitsuntide under the presidency of Dr F A 
Bather The Union covers the counties of Cornwall, 
Devon, Dorset, Somerset, Gloucestershire, and Wilts 
The meetings were held m the Pengelly Hall at the 
Museum of the Torquay Natural History Society, the 
president of which, Sir Francis Layland Bsrratt, re 
ceived the guests The fine weather favoured ex 
oureions to Kent’s Cavern, with Mr H G Dowie as 
guide, round Dartmoor, and to the chief points of 
geological interest in the neighbourhood of Torquay 
under the vigorous leadership of Mr G C Sjienoe 
Sir John Russell delighted the members with an 
address on "The Conquest of the Waste Places’’, 
showing, chiefly by illustrations from the wheat belt 
of Canada and the irrigation of Australia and Egypt, 
how science has countered the pessimistic predictions 
of Sir William Crookes Mr F E Homo, of Seale 
Hayne Agncultural College, lectured on the succession 
of vanous woodltmd associations by grass land, and 
Mr J Walker read a paper on the moths and butter 
flies of the Torquay distnot The president’s address, 
“ Imagination and Fossils ", showed how the eon 
trolled imagination can reconstruct the living form, 
habitat, and mode of hfe of vanished creatures quite 
unlike any now existing 

Oh May 15 a disastrous explosion, followed by Are, 
at the Cleweland Clinic, Ohio^ was the cause of more 
than a hundred deaths among patients and staff 
The heavy mortahty was due to gas poisomng , rescue 
work was much hampered by the dense brown choking 
fumes m the building, whi^, it was suggested, were 
bromme The flrst explosion appeus to have occurred 
in the X ray departnieat, and prciwbly due to 
the ignition of cellulose nitrate photographic film 
stored there In a statement made to Science Service, 
of Washington, D C , Dr Charles E Munroe, the chief 
explosivaa chemist of the U S Bureau of Mines, stated 
tlyat, witfiin less than a half mmute afteatheexploaon 
of such film, the resulting gases would be about one 
third carbon memoxide and one tmth oxides of nitro 
fin. Tfa^ g**)s, produced in large quantities, spread 
fhiough tile building, and the brown fumee of the 
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oxides of mtrogen were thought to be bromine The 
secondary explosion was probably due to the igmtion 
of an explosive mixture of the carbon monoxide with 
air In investigations upon the effects of the fumes 
from smokeless jiowder explosions made by H C 
Knight and D C Walton at the Chemical Warfare 
Service’s Kdgewood Arsenal in 1925, it was found 
that experimental animals brought out of the ex 
plosion fumes, apparently unharmetl, succumbed later 
to pulmonary oedema hint o the fumes from smoke 
less powder am practically identical with those from 
eelluluse nitrate flhn, this would account for the 
delayed {loisomng effect shown by many of the 
victims 

The Linnean Society of Loiiflon hold its anniversary 
meeting at Burlington House on May 24, under the 
jiresidency of Sir Sulnoy F Hanner The following 
were elected officers of the Society for 1929-30 — 
Presuient Sir Sidney F Hai-mer , Treasurer Mr 
H W Monckton /oologtral Secretary Dr G P 
Bidder, Botanical Secretary Mr J Ramsbottom 
The Linnean Gold Medal for 1028-29 was handed to 
Dr J B Hubrecht, Counsellor of the Netherlond 
Legation and son of the famous zoologist, for con 
veyanee to Prof Hugo de Vries to whom the medal 
had been awarded m recognition of his great con 
tnbutions to the ailvancemcnt of botanical science 
In presenting the medal the president. Sir Sidney 
Harmer, paid tribute to the influence de Vnes hcM 
had on biological thought since his thesis m 1870, 
particularly by his work oa osmotic pressure, his 
theory of intracellular pangenesis, and his long senes 
of studios on expenmental evolution 

Lieut Coi A T Gage, having informed the 
Council of the Linnean Society of London that he 
wishes to resign his position as Librarian and Assistant 
Secretary at the end of October, Mr Spencer Savage 
has been apjxnnted to succeed him Col Gage was 
formerly the Director of the Botanical Survey of India 
and Superintendent of the Royal Botanic Garden, 
Calcutta He entered the services of the Linnean 
Society as assistant to the late Dr B Daydop 
Jackson in 1924, succeeding him m office (though not 
with the special title of General Secretary) in 1926 
Mr Savage has been clerk to the Society since 1911, 
with a break while on active War service He is 
well known to botanists by his bibliographical studies 
and to members of the Society as an autJionty on the 
Linnean collections and manuscripts 

The Hanbury Memorial Medal of the Pharma 
oeutioal Society of Great BnUun for “ high excellence 
[ m the prosecution or promotion of original research in 
I the Natural History and Chemistry of Drugs’* has 
been awarded for the year 1929 to Prof Henry Hurd 
Rysby, professor of nUtena medioa m the (!!oIlege of 
Pharmacy, Columbia Umversity, New York The 
medal is purchased from a fund raised in 1876 to per 
l^tuate the memory of Daniel Hanbuiy, F R 8 , who 
died in the previous ymr. His family name is per 
petuated by the house of Allen and Hanbury, m which 
lus father. Darnel Bell Hanbury, who survived him, 
was a partner EUs principal mvestigations were upon 



846 


NATURE 


[June 1, 1929 


the drugs of commerce of his time In 1927 the re 
Gipient of the medal was Dr T A Henry of the Well 
come Chemical Research Laboratones an authority 
upon the chemistiy of the drugs and it is fitting that 
his successor to the awarrl should be one who has 
specialised upon their botany and natural history 
So long ago as 1880 Prof Rusby accompamed an 
expcflition organised by the Smithsonian Institution to 
New Mexico and Aii/opa where many new species of 
plants weie discovered and in 1886 he was in Bolivia 
when some four thousand previously unknown species 
were found and desenbed It was while exploring 
Para and Braril that he discovered the plant C orillano 
an 1 first made known the meiliiinal properties for 
which It IS now largely employed In adilition to hia 
exploiations m Veneautla the rubber forests of the 
Madeira River and the forests of the lower Orinou 
during the War he went on an expediti m to Columbia 
in search of ipunine yielding barks Nor did the 
passage of years blunt his zest for exploiation for m 
1922 he was in charge of the Mulfoid expedition which 
undertook a biologioal investigation of tracts of the 
Amazon bnsin In addition to the chair of materia 
mediea he haiS the post of phamiacognosist to the 
Port of New York and with it the resjionsibility foi 
the insi>ection of drug imports a task calling for cease 
less vigilance m the detection of ingenious adulters 
tions He is at the moment engaged m a typically 
vigorous campaign to prevent the importation and 
use of decaying ergot from Russia Only twice before 
has the award gone to Ainenca — to J M Maisch in 
1893 and to F B Power m 1913 
At the present time there is a groat demand for 
underground cables suitable for carrying electric 
currents at very high voltages m towns and their 
neighbourhood A very large amount of experimental 
work in this direction has been earned out by cable 
manufacturers dunng recent years Wo leam from a 
paper by G Martinez which appears m the Electrical 
Review for May 24, that success is now almost assured 
by the invention of an oil filled cable In this 
cable there is inside the conductor a longitudmal 
duct carrying oil which is connected with reservoirs at 
the junctions at each end of a section When the 
conductors get hot the oil is forced by their thermal 
expansion into the reservoirs and when they get cool 
it 18 sucked back The conductor is insulated in the 
usual way, but owing to the diminished meohamoal 
stresses on it the thickness of the insulation necessary 
IS appreciably diminished The cable is armoured 
with hard brass stnp over the lead sheath and is 
finally protected with waterproof cloth tape The 
working temperature of this oil filled cable can be 
mnoh higher than that of the ordinary high voltage 
cable, and so it can oarry a heavier load, while it oan 
be safely laid directly m the ground There are no 
hollows inside these cables In ordinary cables the 
brush discharges that take plaoe in a hollow are a 
frequent cause of Iweakdown It is olaimed that it Is 
possible to install underground cables of this new type 
vqj to pressires of MO kilovolts We understand that 
two 132 kilovolt lines having a total length of M miles 
will be installed m London very shortly Theinstalla 
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tion 18 partly expcnmental but the makers have so 
much faith in the performance of their cables that 
they are taking the greater part of the financial risk 

It is expecteil that m a few weeks time the Brook 
mans Park Station the first high jiower station of 
the regi inal scheme of broadcasting in Great Britain 
will begin ojiorati >n At first it will radiate only one 
progiamme but later on it is intended to radiate two 
simultaneouslv using different wave lengths It is 
jirobablo that at fiist difficultieis will be experienced 
by listeneis < specially those who are in the neigh 
bourhood of Brockmans Park Ihe foreign station 
listener in this listnet will have groat difficulty in 
tuning out the local station The ordinary listener 
also may bo unable to hear the jirogiamme from 
6GB to whiih he has been acciistomeii The Wire 
lees World for May 16 questions the wisdom of the 
policy of pioviding satisfactory crystal reception 
thioughoiit Gieat Britain It suggests that this is 
probably being done at the expense of those who 
have invested m exj ensivo valve sets Those 
listeners have begun to think that they have a right 
to regard the continental stations as a source of enter 
tainment however superior the qualitv of the home 
reception may be In the same paper there is an 
aiticlo on (lotting ready for Brookmans Paik 
dosciibing methods of improving selectivity It is 
known theoretically that the selectivity of a receiving 
sot can be imjiroved either by diminishing the resist 
anct of Its tuned circuits or by increasing their 
number In the latter case a filtering effect is im 
posed on the incoming signals It is foimd m 
practice that the hnut to which the resistanoe con bo 
diminished is quickly reached We may increase the 
number of tuned circmts so as to filter out undesired 
signals but this would be expensive The most 
promising device is to use a tuned and variably 
coupled aenal transformer It is stated that m no 
other way con the selectivity of a set be so radically 
improved 

Fxtfnsionb of the bmlding of the Royal Scot 
tish Museum Edmburgh have permitted consider 
able expansion and rearrangement of the col 
leotions, while the Interim Report of the Royal 
Commission on National Museums by alla3rmg the 
fear of fire permitted the progress of equipment 
and schemes previously held up Thus we read m 
the Director s type wntten Report for 1928 of the 
opemng of a gallery of oorapeirative ethnography, 
two new halls for natural history a civil engineering 
gallery and added exhibition space for minerals A 
beasts of prey hall and an architectural hall will be 
opened before long Still there are oomplamts of 
laek of space a prmting press bought for exhibition 
has to be kept m store, while the consultation of 
reserve ooUeotions is hunpered for want of storage 
aooommodation. For all that, the ooUeotions grow 
the larger aocesslonB inclade the Logan ooUeotion of 
British Lepidoptera , the late Robert Dunlop’s fosstls 
on loan from Duofermlme wtO be more accessible to 
students , a most useful ooUeoboq of oeramios is lent 
by Lady Binqing Among the numerous indivadual 
additions one notes the fim qieoiinen of the deom« 
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'wheatear to be found m the British Isles, the nest of 
a garganey duok — the first proof of its nesting m 
Scotland — and a self rescue apparatus presented by 
the Mine Safety Appliances Co of Pittsburg One 
learns without surprise that the museum grows in 
popularity Apart from the school classes and the 
lantern lectures to school children, the annual number 
of visitors has increased by 130,000 within the last 
eight years It is believed that visitors to the cit\ 
are responsible for the niimbers on week da\H, but 
that local people make up the large Sunday crowds 
Evening opening, so often clamoured for, appears 
here, as elsewhere, scarcely to wariant the additional 
cost of lighting and attendance 

Thk floating of globules of mercurv on a water 
surface was described recentlv m letters to the Editor 
(Mar 16 and May 18) A coiresjiondent reiiiiiids us 
that this effect was dealt with bj. Pi of C V Boys 
in the sec ond edition of his well known book on 
“ Soap Bubbles and the Foices which Mould them ” 
The description is os follows “ One of the most 
beautiful bubbles of one liquid in another which can 
be produced is occasionally formed by accident If 
a basin of water containing a few {lounds of mercury 
IS placed undei a violently running water tap the 
water and air earned down into the mercury cause 
mercury bubbles to form and float to the surface I 
have been able to float these into a second basin, 
where sometimes for a few seconds they look like 
ahining balls of puie silver, perfect in fomi and ixilish 
When they break, a tiny globule of mercury alone 
remains, far more, however, than the liquid of a soap, 
bubble of the same size I have obtained mercury 
bubbles up to about { inch in diameter M Melsens, 
who first descrilied these in 1846, found the upper 
part to be so thin as to be transparent and of a slaty 
blue colour, a phenomenon which I have not noticed ” 
Thb code devised at Strasbourg and adopted by 
international agreement for the telegraphic trans 
mission of seismological information provides only for 
the data derived from the seismograms of individual 
stations (Natube, Dec 22, 1928, p 968) There are 
occasions, however, when the sender of a report has 
already determined the epicentre of an earthquake 
suid washes to give its position For this purpose, a 
simple method has been adopted by the Meteoro 
logicsd Office euid by the U 8 Coast and Geodetic 
Survey At the close of the report there will be 
added the word ‘ epicentre ’ and a group of five 
figures The first two figures give the latitude and 
the last three the longitude If the latitude is north 
and the longitude east, the number 2 is added to the 
middle figure , if south and east the number 4, if south 
and west the number 6, and if *Aorth and west the 
number 8 Thus, the figures 01779 would indicate 
that the epicentre is in lat 1 ** S , long 179 ° W 
Im the January issue of the BuHUtxn de la 8ocx4U 
(TifHoouragemeiU pt»*r Vlnduatrie nat*otuUe, the Agn 
nultural Committee of the society gives on account of 
the steps whi<^ have been taken during the past twenty 
years by the railway otunpames of Frsdwe to encourage 
agriculture and rim remarkable results obtained. The 
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Pans Orleans company m 1903 began to distribute 
pamphlets, to I'lganise lectures, discussions, and de 
monstrations, with the view of improving and mtensi 
fvmg production and ini rcnsing the possible markets 
for fruit, cereals, potatoes wmes, cattle, milk, butter, 
cheese fowls, eggs, and honey Special officials were 
appointed to deal with the rapid transport of this pro 
duco to market The result of these efforts was re 
markable m 1906 llie company carried 260,000 tons 
of agricultural piodiico, and in 1907, 039,000 tons 
Other french linos have taken similai action with 
hko notow orthj results 

Dll T H Qitastkl of Innity College Cambiidgo, 
who IS known for his woik on reduction oxidation 
systems and foi his studies of the activation of mole 
cnies by living organisms, has been apjioiiited bio 
chemist at the tanliff City Mental Hospital 

A VIOLENT eaithquake was lecoided at Kew 
Observatoiv comiiieni ing at 22 hr 51 inin 19 sec 
GMT, on May 2(> The epioentie is estimated to 
have hcNii 4800 miles awav but the initial impulse 
was not shaip enough to give any indication of the 
healing 

At the annual geneial meeting of the Institute of 
Physics held on May 28, the following were elected 
to take office on Oct 1 next — Pre^xdent Dr W H 
Eccles Honorary Treamrer Major C E 8 Phillips , 
Honorary SterHary Prof A O Rankme 8ir 
Ambrose Homing, Sir .Tames Jeans, and Sir Oliver 
Lodge were elected honorary fellows of the Institute 

It 18 announced in Science that the Agassiz medal 
for oceanography of the National Academy of Sciences 
of the United .States has been awarded to Prof J 
Stanley Gardiner, professor of zoology and ooinpara 
tive anatomy in the University of Cambridge, and the 
Watson modal to Dr Willem de bitter, director of the 
Observatory at Leyden and professor of theoretical 
astronomy in the University 

The fourteenth Annual Conference of the Museums 
Association will be hi Id at Worthing on July 1-5, 
under the presidency of Sir Henry Miers The presi-^^ 
dential address, on "Co-operation — the Association’s’^ 
Task ”, will be delivered on July 2, and will bo open 
to discussion In connexion with the Conference 
there will be an exhibition of museum fiinuture and 
requirements The local secretary for the meeting is 
Miss Marian Frost, The Museum, Worthing 

The Rochdale Literary and Scientific Society has 
celebrated the jubilee of its formation by the pubhea 
tion of a volume of Transactions covenng the years 
1926-28, and by the presentation of his portrait to 
Dr J R Ashworth, in recogmtion of his services os 
honorary secretary since 1886 Dr Ashworth oon- 
rtnbutes a shwrt article on “The Influence of Rain 
on Atmospheno Deposits”, and an unusqal andwsll- 
lUustrated aooount of the very varied structure of the 
Old pack horse tracks about Rochdale is given by 
Jas L Maxim 

The Council of the Association of Bntish Chemical 
Manufacturers has decided to prepare and issue to ite 
members a set of model safety rules for use in chemical 
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works The Works Technical Committee has been 
actively engaged for some months on the preparation 
of these rules, and a small booklet of provisional rules 
has now been presented to members of the Asaocia 
tion A set of explanations of these rules is in pre 
paration by the Association, the address of which is 
166 Piccadilly, London, W 1 

Applications are mvited for the following appoint 
ments, on or before the dates mentioned — A lecturer 
m theElectnoal Engineering Department of theSunder 
land Techmoal College — The Chief Education Officer, 
16 John Street, Sunderland (Jvme 6) Assistant 
Examiners in the Patent Office — The Secretary, Civil 
Service Commission, Burlington Gardens, W 1 (June 6) 
A principal enginoenng inspector imder the Engineer 
ing Inspectorate of the Electricity Commission — ^The 
Secretary, Electnoity Comnussion, Savoy Court, 
Strand, W C 2 (June 8) Lecturers in, respectively, 
engmeermg, chemistry, and physios, and a niechamcal 
workshop instructor and an electrical instructor, each 
at the Constantme Techmoal College, Middlesbrough — 
The Director of Education, Education Offices, Middles 
brough (June 10) An assistant lecturer m Kature 
study and horticulture at StranmiUa Traimng College, 
Belfast — ^The Principal, Stranmills Traimng College, 
Queen’s Umversity, Belfast (June 10) A principal 
of the Government Commercial Institute, Calcutta — 
The Secretary to the High Commissioner for India, 
General Department, 42 Grosvenor Gardens, 8 W 1 
(June 12) An assistant lecturer in the Mathematical 
Department of the Derby Teohmcal College — The 
Secretary, EMuoation Committee, Becket Street, Derby 
(June 14) A director for the Haroourt Butler Insti 
tute of Pubbo Health, Rangoon — ^The Secretary to 


the High Commissioner for India, General Depart- 
ment, 42 Grosvenor Gardens, S W 1 (June 18) A 
seientifio assistant under the Imperial Bureau of Soil 
Science — ^The Director, Imperial Bureau of Sod 
Science, Rothamstcd Experimental Station, Haipen- 
den (June 19) An assistant lecturer m mathematics 
m the Umversity of Sheffield — ^The Registrar, The 
Umversity, Sheffield (June 19) A baotenologist at 
the Antitoxin Establishment of the Metropohtan 
Asylums Board, Sutton — The Clerk, Metropolitan 
Asylums Board, Victoria Embankment, E C 4 (June 
19) A semor plant mtroduotion officer, an assistant 
plant mtroduotion officer, an assistant plant patho 
legist, a weeds officer, an assistant mycologist, an 
assistant plant geneticist, and two assistant agrosto 
legists under the Commonwealth of Austraha 
Council for Scientific and Industrial Research 
— F L MoDougal, Australia House, Strand, W C 2 
(June 20) An assistant Government analyst, 
Hong Kong — The Private Secretary (Appomtments), 
Colomal Office, 2 Richmond Terrace, Whitehall, 8 W 1 
(June 30) A research assistant m dyeing in the 
Umversity of Leeds — The Registrar, The Umversity, 
Leeds (July 1) A zoologist on the soientifio staff of 
the Dttcovery Coimmttee — The Secretary, Dxacovety 
Committee, Colomal Office, 8 W 1 (July 16) A 
semor secretory on the oentral administrative staff 
of London Umversity — ^The Prmoipal, Umversity of 
London, South Kensington, S W 7 A lecturer m 
library routine and practical cataloguing m the School 
of Librananship, London Umversity — The Secretary, 
Umversity College, Gower Street, W C I A labora- 
tory steward m the physics department of the Um- 
versity College of Hull — ^The Secretary, Umversity 
I College, Hull 


Our Astronomicml Column. 


Th® Total Solak Eclipse of May 9 —Harvard 
Announcement Card, No 87, announces that Prof 
H T Stetson, who was stationed at Alor Star, Kedah, 
experienced some interferenoe from high oimis clouds, 
but succeeded m measuring the illumination of the 
corona, He found it equal to 0 16 candle at 1 foot, or 
to 1 candle at 2 68 feet As the bri^tness of the sun 
has been given os equal to 6000 candles at 1 foot, it is 
about 33,M0 times os bnght as the corona 

A Double Stab of the Type of Gamma Viboimts 
— M r C Luplau Janssen discusses the orbit of the star 
Burnham 12304 in Mon Not. Roy Art Soo lor Marob 
He shows that the distance, which moreosed from the 
discovery of the duphoity in 1832 up to 1910, is now 
deorc^ng, and that an approximata orbit osui now 
be deduced That wluch to gives is of the type of 
Gamma Virpnis with very large eocentnoitv (0 96) 
and very close iqiproaoh at penastron, wnioh to 
calculates will take place in 1976 Tto penod is 
177 2 years, and tto semi major axis 2 SI' Tto 
hypothetical parallax is 0*089' It is important to 
fwow tto star carefully during tho approach to 
pertestron. 

HUTORtML RsOOBDa OF Mbteobio Showxm — 
Prof W J Ihiibmft of Harvard CoU^ Ofawrvatoiy, 
Cambridge, MMi„ has issued a oironlar, and dto 
tributed It amMigst asttonomioal and otbw sefaintifio 


institutions, asking for old aocounts of abundant 
meteoric displays He intimates that though many 
descnptions were found by Newton, Quetelet, 
Hemok, and others, there must bo numbers of 
additional records which have never yet been brought 
mto the light and suitably mvestigat^ That uiis 
may be accomplished, and that a thorough disousidon 
of all tto available results, smoient and modem, may 
be submitted to examination and deductions mode, 
seem desirable It is therefore hoped that persons 
having tuioesB to Mioient works omitaimng accounts 
of long past meteono exhibitions will search them out 
and send copies of them to tto Harvard Observatory 
so that they may receive due consideration. 

With new data gleaned from old catalogues and 
chromoles, and tto whole oomprebensively treated, 
there is no doubt that our knowledge mig^t receive 
important additions erf interesting kind l^m 
Russian and Japanese sources some useful debtils 
have already been reemved, and tto research pranaises 
good results if tto subject is amply wortod up and 
supported as it undoubtedly deserves. 

(M tto display of Leonids in November 1766 nothing 
is apparently known more than mere tumoum con 
oonvey Dr Dtek says tto meteors of 1799 erere seen 
by all tto mbabtteots of (Humana, the oldeet of #faomv 
asserted that the great eartbquaksa of 1766 were pm- 
b ^r^ri nular pbenomena. Further earetul iaqu^,<, 
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Research Items 


Food of the Great Horned Owl — A short 
acooiuit of the more striking habits of this owl (Bubo 
vtrgtnuinus) appears in the Canadian t leld Naiwaliat 
for Apnl In the poplar savanna of Manitoba where 
the author Halph D Bird, studied the owl he esti 
mated that one nesting pair was present in every 
square mile of suitably wooded country the presence 
of good hunting grounds being apparently a decisive 
factor in the selection of the site The birds when 
disturbed have been known to attack man and the 
author ilescribes a concerted attack upon himself 
which had serious enough consequences An exaniina 
tion of 112 food pellets showed that as a staple diet 
rabbits headed the list then followed voles pocket 
gophers ground squirrels and occasional birds taken 
especially after the spring migration Tlie association 
of praii le and woodland mammals in the diet siiggests 
a wide hunting range on the part of the owl Although 
the nests were not far from faimvards only one 
domestic fowl was found to have been taken and 
game birds did not average as many as two per neat 
The conclusion is that the bird is a decided benefactor 
to humanity, through its enormous destruction of 
lodenta, which injure crops and are second only to 
fire as a factor in checking the spread of the forests 

The Genus Pusllh — Dr T A btephenson s 
account (Trana R Soc Edin vol 66 1»2») of the 
British stales of Phellia hlls a IsKiuna in our know 
ledge of British sea anemones In 1868 P H (losse 
collected from a ‘ rock called Pioudfoot at the en 
trance to Wick Bay in Caithness , the original speoi 
mens of Phellia gaueapata The author visited this 
rock m 1926, and collected thirteen examples of the 
species and has given an account of their external 
characters and internal anatomy He has examined 
three other species which have been regarded as belong 
mg to the genus Phellut and shows that two of them 
— P murocincta and P picta- are Seigartias and that 
the other — P brodncii — should be placed in a new 
genus, Oataphellia The genus Phellia is defined for 
the firet time on a valid basis and its relationships 
determined , it is removed from the Sogartiid® and 
placed in a separate family, the Phelludsa — with P 
gaueapata as the type species The patterns develo]3ed 
on the disc and tentacles in the Phelhas and other sea 
anemones are analysed, and their value os on indica 
tion of relationship discussed, especially in respect of 
species the relationships of which are dimcult to deter 
mine The paper is illustrated by text fimres and by 
finely executed drawings in colour which have been 
adimrably reproduced 

Qenbtics of PtuMVLA Kxweim — In 1899, Pnm 
ula Kewmeia appeared at Kew as a natural hybrid 
between P floribunda and P vertictUata The cross 
was then successfully made, but has never been 
repeated, the few plants obtamed m later attempts 
being either like the mother (Aonbunda) or tetraploid 
Keweneu The original diploid hybrid plants first 
bore seeds m 1906, producing the tetraploid form 
Owing to errors m the early work on this form, it has 
long been a oytological and genetioal misfit In a 
paper by the late W C F Newton and Miss C Fellew 
(Jour of Oenetiee, vol 20, No 8), which will become 
a dassio, the various problems regarding its origin 
and gmieitioal nature are solved, and it is brou^t mto 
line with other oases in recent genetioal hterature 
The fertile P Keweneu is shown to be a tetraploid 
mutation ansmg m somatic tissue of the sterile diploid 
bybnd, and not due to a transverse fragmentation of 
the ohromoaomes as formerly supposed Usually the 
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diploid hybrid is higlily stciile but on the throe 
occasions m which it is known to have set seeds, these 
gave rise to tortile tetraploid plants fhe thini lot 
of such plants grown at Merton was the largest, 
numbering 287 plants of which 261 were of the 
ordinary tetraploid type, while the remaining 26 
showed much variation which was generally associ 
ated with the presence of 36 or 37 instead of 36 chromo 
sullies 1 here is also variation in moalmoss and shape 
of the leaves Several othtr easts are now known in 
which a tetraploid form is produced m the crossing of 
two dqiloid species but P Kewensis differs from these 
in that the tetrajiloid conditi in first arises m somatic 
tissues By crossing it with the diploid jiarents, 
various tnploitl or near tnjiloid foiiiis have been 
obtained anti studitxi This jiajier is an excellent 
t xample of the nooessitv for cytological studies m the 
investigation if any complicated genotical situation 
but vaiioiiH problems leganiing tlie descendants of 
P Kewfneis remain to bo attackotl 

Sodium AttUMi lation and the 1 aktu s Aoe - 
In the dm Jour bci for April 1929 Prof A C Lane 
directs attention to yet another source of error in this 
much thscussed method of estimating geological time 
It has been customary in estimating solvent lenuda 
tion to take sevoial analyses of the nver water and 
average them to get the average composition and 
then multiply this by the total run off This neglects 
the fact that generally speaking the greater part of 
the run off of a river is in floods and that in time of 
flood the amount of sodiment is greater and of dis 
solved matter much less than when the river is 
normal or low From work by W D Collins on the 
Colorado River and by L Nys on the Meuse and the 
Ourthe Lane deduces that it would not be safe to 
take the solvent denudation of the lands by nver 
waters at more than five eighths of that usually 
adopted (for example by F W Claike in his well 
known Data of Goocnemistry ) and he thinks 
there is a fair jiossibility that it may be no more than 
two fifths Making allowance for other factors and 
for the slow denudation of small continents m times 
of peneplanation and manne transgression, it is not 
difficult to bnng the figures for the age of the earth 
by solvent denudation into agreement with the longer 
periods obtamed from the lead ratios of radioactive 
minerals 

Limestones and Limestone Soils of the East 
Indian AncHiPELAao — In Commurwcoftoa No 14 of 
the Geological Institute of the Agricultural University 
of Wagemngen, Holland, Prof J van Baren has 
present in English the results of his investigations 
durmg the last thirteen years on the weathermg of 
limestones and the formation of hmeetone soils m 
Java and other islands of the Dutch East Indies 
Detsuled quahtative mineralogioal analyses are given 
for 21 rooto and for two mechamcal fractions of 46 
soils derived from them Other soil data include 
colour by Lovibond s tmtometer, mechamcal analysis, 
hygroscopic ooeifioient, maximum water ocqiaoity, 
ana reaction meewurements by severe methods 
Full ohemioal analyses are given for a dozen soils and 
their underlying rooks It is concluded that the 
properties of tlw soils are detemuned prunanly by 
tho composition of the limestone rook Although the 
rainfall is important the present knowledge of agn 
oultund olunatology is totally inadequate as a basis 
for the olasnfioation of soils and soil forming processes 
The analogies that have been drawn between the red 
limestone soils of the tropics and other red soils. 
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such as the Mediterranean terra roeaa are strongly 
ontioiseil The red colour shows nothing beyond the 
presence ol some colloidal iron oxide of unknown 
origm emd gives no evidence that the soil hais been 
formed in a humid tropical climate It is claimed 
that the careful collection of facts must proceed for 
many decades before generalisations on the relation 
of soil to climate con have any value Prof van 
Baron appeals especially for deteuled and gvstomatio 
mineralogical research on the relation of the soil to 
the parent rock He has been able to distinguish 
minerals formed within the soil from those derived 
from the parent rook or introduced by the action of 
volcanoes water or wind Ihe fuller study of such 
newly formed nunerals should reveal some of the 
chemical processes within the soil Again it is 
shown that apatite is rarely present m either soils or 
rocks and cannot bo the source of the phosphoric acid 
in these soils Prof van Baren s detailed notes 
photomicrographs and bibliographies on the minerals 
and organic remains identified will prove of great 
value in extendmg this type of work 

Refrigebation Constants — Supplement No 65 
to Commumcaltona from the Physical Laboratory of 
the University of Leyden contams reprints of the 
papers communicated by Drs Keesom and De Haas to 
the Institut International du Iroid on the entropj 
temperature and total heat entropy diagrams of 
methane ethylene, nitrogen hydrogen and helium 
The whole of the expeiimental facta available have 
been used m constructing the diagrams and have been 
supplemented where necessary by thermodynamic 
relations and the law of corresponding states Copies 
of these diagrams may be obtained by those interested 
in refrigeration through the Institut International 
du i roid 

Ditfbaction op Light — The April number of the 
Phyatoal Revtew contains a paper by Profs M L 
Huilord and H T Davis whicn is iltustrateil by a 
very beautiful pair of photographs of diffraction 
patterns These wore produced by passing mono 
chromatic light from a small source through two 
ciioular holes and the one from the smaller aperture 
shows some seventy clear ooncentnc rings in the 
original The radii of these have been measured up 
carefully and have been compared wnth the radii 
computed by an extension of the classical wave 
theory of diffraction by a circular aperture which 
was given by Loramel calculated and observed 
values are in ^ood agreement As the authors point 
out an investiration of this nature would have been 
considered to be of purely academic interest a few 
years ago whereas at the present time it is of con 
siderable value in defimng the regions m which wave 
theory and quantum theoiy are individually appli 
cable It IS to be regretted that the detail of the 
photographs, exceptionally good as it is is insufficient 
to show the presence of some secondary fringes that 
should theoretically be present 

Bbioor Stbbssks — The issue of the Journal of the 
Royal Society oj Arts for May 3 contains the Trueman 
Wood lecture dehvered by Sir J Alfred Ewing 
on the results of the work done during the PMt six 
years by the Bndge Stress Committee of the Depart 
meat of Scientific and Industnal Research It has 
been found that the passage of a locomotive over a 
bridge produces a deflection at the centre which 
oeoiUates between Imute determined by the weight 
of the locomotive and the mtensity of the hammer 
blow it strikes on the rails due to the movement of 
unbalanced parts of its meohanism Soxne of the 
hghter engines still m use weighing 15 tons per axle 
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dehver a blow eqm valent to a further 15 tons, when 
some of the more modem ones weighing 20 tons per 
axle only deliver a blow equivalent to a further 6 tons 
Hie subject is too complex to cdlow simple rules for 
the calculation of the stresses produced to be formu 
lated 

ABrnriciAJL vebsus Natubal Illumination — In a 
paper on the cost of lighting industnal buildings 
which appears m the Journal of the Frankhn Institute 
for February L L Holladay discusses some of the 
problems which anse when the electric light can be 
purchased at a pnee not exceeding about 0 7 of a 
penny In several cases he proves that artificial 
light 18 more desirable than daylight from the eco 
nomical jxiint of view It is pomt^ out that natural 
light whilst costing nothing out of doors can only be 
delivered at a certain defmite cost indoors The cost 
and maintenance of the windows and the lighting 
shafts bos to be taken into account In the winter 
time the thermal losses through the windows are 
appreciable and increase the heating costs In making 
the comparison between the running and overhead 
costs of a building built for artificial fighting and one 
built for utilising the daylight also when possible it 
18 assumed that both buildings have siimlar ventilat 
mg and heating appaiatus It is assumed that for 
seven months of the year the inside of the building is 
maintained at 66° F and that the air is completely 
changed twice every hour The costs of washing the 
windows at least twice every year and cleaning the 
lamps at least six times are taken into account Tlie 
heat loss due to the windows is generally offset by 
the saving they effect on the cost of the eleotno light 
The author recommends therefore, that industnal 
buildings should be built with simple side wmdows 
A wmdowless building requires a shaft about two feet 
wide for ventilation It is not economical to incur 
heavy expenses for lighting shafts or windows m the 
roof Tor dwelhng houses we must have windows to 
enable us to see outside but m foctones the glass of 
the windows is often obscured The conclusion is that 
when artificial illumination can be obtained very 
cheaply it would be well for the architect to take 
this mto account when desigmng the bmlding 

The Testing of Pobcblain Insulatobs — The 
initial and mamtenance costs of the large number of 
poroelom insulators required for high tension overhead 
distributing systems have made it necessary to apply 
ngorous tests to them before they leave the factory 
They are usually tested m accordance with the 
standard specification or with one which follows it 
very closely in essential details Specifications based 
on the individual opinions of consulting engmeers are 
now very rare In a paper read to the Institution of 
Eleotneal Engineers on Apnl 11, B L Ooodlet dis 
oussed the teoluuque of porcelain insulator testing 
The three basic eleotneal tests are the dry and the wet 
spark over voltage and the puncture voltage The 
fundamental meohamoal and physical tests are for 
meobamoal strenrth, ability to withstand a tempera 
tore cycle, and the test for porosity In addition, 
seven other tests, including corona tests, fog tests, 
and tests to determme 'fatigue under vibration, are 
sometimes speoifled The six fundamental tests are 
generally considered to be sufficient If the physioa] 
laws which govern the effects produced were better 
known it is highly probable that the required tests 
oould be much sunpUfied and eqipreoiable economies 
effected The influence of the atmospheno humidity 
on the spark over tests is known to few physKOsts. 
Curiously enough, an increase in the humidity of the 
atmospbsre im to about 75 per cent, at 40° C , m* 
cr ea s es the voltage at which a flash occurs The wet 
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spark over voltage test is made with aitillcial ram 
As the rate of precipitation is increased the spark 
over voltage falls rapidly until a rainfall of about 
3 mm per minute is reached after which a further 
morease in the intensity of the lainfall has little 
effect on the voltage at which spark o\ or occiiis 
The angle of the rainfall has a considerable offoit on 
the result and so also has the resistivity of the rain 
which 18 a very variable quantity It is found that 
foa troubles only occur in districts where a consider 
able amount of solid matter in a fmel\ di\ iilcd state 
18 suspended in the atmosphere 

Radio Reception in a Tunnel — Some mteiestmg 
expel iments were recently made by Dr A S hve of 
Moljtill University, and several well known ladio 
engineers on reception in a tunnel on the Canarlian 
Pacific Railway Tlie results are pnnteil in the 
Proceedinge of the Inatitute of Radio Engirt era foi 
February Tlie tunnel is 3i miles long and passes 
through Mount Royal near Monti eal Preliminary 
experiments made in 1926 indicated that the penetia 
tion of radio waves into the tunnel was a function of 
their frequency If the wave length was loss than 
100 metres the radio waves died away within a few 
hundred foot of the mouth of the tunnel More exact 
experiments matle m 1928 bring out the fact that the 
wires cables anti rails leading into the tunnel jilay an 
imjiortant pait in the reception by the recoiymg set 
The mouths of the tunnel were blockerl and the lables 
were earthed The lesults showed that the effect of 
the cables and rails was also a function of the fre 
quenty The oxpeiiments show that more encigy 
enters through the tunnel mouth than was at first 
suspected The effects of the rails and cables wore 
due to a vanety of causes which inyolve wave 
antenna effects and re rsyliation Curves are given 
showing graphically the results obtained and details 
are given of the geology of the region Amongst the 
conclusions arrived at are that short waves do not 
penetrate rock oi soil to any appreciable extent that 
cables and rails conduct long waves better than short 
waves that insulated wires and cables act as wave 
antennee and that a very aiiprociable amount of energy 
enters through the tunnel mouth Further work is 
required in a tunnel with no wires or rails leading 
into It 

PuLVEKisKD Fuel in Powkk Stations — In a jiaper 
read to the Institution of Electncal Engineers on Apnl 
18, Mr R A Chattook discussed the use of pulverised 
fuel in electric power stations He claims that as 
the result of the experimental work earned out duiing 
the last few years at the Birmingham electncal power 
station, It has been proved that the use of pulvensed 
fuel gives a higher combustion heat efficacy in the 
boilers them is obtamed by mechanical stokers He 
pomts out that for pulvensed fuel equipment the 
capital cost is greater than for mechanical stokers, 
but, as boilers can be used of far greater capacity 
than those equipped at present wuth mechanic^ 
stokers, there is a considerable economy effected m 
the cost of boilers and boiler house In the second 
senes of tests made at Birminghdln, the equipment 
consisted of four large coal driers of the rotary type 
which were fired by small furnaces These dners 
reduce the total moisture m the coal from 20 pier cent 
to 6 pier cent without dnving off any material part 
of the volatiles oontamed m the coal The dry coal 
was conveyed by elevators and conveyors to bunkers 
in the boiler house From thence it was fed to four 
large motor driven mills each capable of pulverising 
12 tons pier hour The nulls are air swept and the 
fuel IS caught m cyclone coUectors sind stored in 

over the boiler From these bms it is dehvered 
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by sjiocial feeders to the six biimers installed in each 
boiler fiirnact Iwo of these boilers have been in 

T iratioii for a yeat with a combustion heat efficiency 
about 86 per cent These oxpionmonts have led 
the Biiminghani ( oiporation to adopt boiler units 
having an evapoiative efficienty of 200 000 lb of 
watei per hour for the new Hams Hall btation Unit 
pulvonscrs will bt used for the boilers each of which 
will have hvo mills four to run and one to be kept in 
reserve New dovelopments are m progress but 
satisfaitorv results extending over seveial years have 
been obtaini d h< th iii America and on the Continent 


Preparation oi. Sihstitutfd Diihfnylaminbs 
— The piejiaration of s ibstituted diphenylamines is 
often a matter of some difficulty and it is therefore 
mteiestmg to note that a now method is given by 
A W Chapman m thi Journal of the Chetniral 'Society 
for Mai eh As pireviously shown N arylaiyhmmoaryl 
ethirs [R C (OR') NR ] are convertetl quantitativelj 
by the action of heat into acyl deiivatives of the 
coirespondmg diiihenylamines [R CO NR R'] and on 
treatment with alcoholic piotash thiso oiyl compomids 
are readily hydrolyseil to the conespionding dipihenyl 
amines in yields of about 89 jier <ent 

Soli bii i rv of 1 odinp in Soll tions of Haudes — 
The Journal of the ( himical Soetetg for March contains 
an account of expenments cainwl out by Cat ter and 
Hoskins wliiib aj piear to show that the solubility of 
iodine in solutions of halides is the result of a tendonLV 
to form i olyhalides and the ojiiKismg salting out 
effect riio latter effect is considerable with bromides 
and chlorides but negligible with iodides emd with 
the halogen ewnds Attention is directed to the fact 
that in their investigation of the In iodide e(]uibbiium 
Brbnstod and Ptdersen used potassium chloride 
solution as solvent and assumed that all the dissolved 
iodine was present in the free state No allowance 
was mcule tor the eftec t of polyhalide formation and 
hence the mass law expression dedueeii by Bronsted 
and Pedersen is mooirect The coirected value for 
the equilibrium constant m this case is apiproximatelv 
the same as when the solvent is water 


Benzene Ring — T he Apiil number of the Pro 
ceedings of the Royal Society contains a full w. count 
of Dr Kathleen. Lonsdale s investigation of the crystal 
structure of hexomethy I benzene f ,(CH,), which ^ 
was indicated in a letter from her to Nature on the 
same subject (Nov 24 1028 p 810) is of great 

interest from the way in which it confirms cuircnt 
ideas of the structure of the benzene ring This 
particular molecule, unlike many other aromatic 
compounds, exists as a separate entity in Uie crystal, 
which IS tnchiuo and easily deformed The X ray 
evidence is definite that the molecule is m the foiin 
of a nng and that its nucleus is similar both in 
size and shape to the six carbon rang of graplute 
The X ray measurements also show that the OMbou 
atom of the mothvl group lies in the plane of the 
benzene nng so that at least three of the valencies 
of the aromatic carbon atom must be coplanar 
There is unfortunately no new information to to had 
ooneeming the elusive fourth bond except that it 
ifiust ^ disposed so os to give the nng as a whole 
a centre of symmetry, which seems to rule out 
Kekul^ 8 static model with its three double bonds 
The carbon atoms m the methyl groups, as would Ni 
expected from their aliphatic nature, resemble the 
owbon atoms In diamond rather than tho^ m 
raphite , the methyl group itself, to use Dr Lons 
dale’s analogy, acts towards X rays very like an 
electron shuttlecock, if we picture a single atom as 
a tennis ball 
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In the Yellowstone with Pnnceton * 


By Prof O T Jones, University of Manchester 


J N the issue of N MURE of Nov 6, 1927, Mr B B 
Bailey gave a brief aooount of the ‘ Summer School 
of Oeology and Natural Resources’, which has been 
organised by Prof R M Field, of the ITniveraity of 
Pnnceton, N J I was privileged last summer to be 
the guest of the Summer School in a tour through some 
of the characteristic regions of the United States, my 
fellow guests being Mr W J Johnston, of the Canadian 
Ueologioal SuTVo\ and Prof W A Parks, of Toronto 


'f' 


Fia ] —paction ot lowtf put ot sedirosnU neu Bed Book 
Photognph by Prof 0 T Jones. 

Wo started from Princeton on June 21, and returned 
on Aug 2, ajid in the course of the tour we visited the 
Yellowston* National Park 
Within i|is area of 3844 square miles, this Park 
numbers mBny remarkable features, and among them 
the great iftfuiyon which haa been carved by the 
Yellowstone River on its way to jom the Missouri is 
one of the most interesting Aftw leaving Yellow 
stone Lake the nver winds through a flat flooreej vallev 
before phiiigmg in suooession over the Uppier Fall 
( 108 ft ) and the Lower Fall (309 ft ), where the canyon 
oommences About 20 miles lower down, the Yellow 
stone IS joined by the Lamar, an mvpoitant tributary 
flowing m a wide, flat floored valley 
In the course of the 1926 excursion, Prof Field 
observed from near Artist’s Pomt some sediments in 
the opposite wall of the canyon about half a mile 

■ Baisd sa s Irotnn (nUUwl '< TIm UiUoty ol Um VsnowstOM QUlon 
MMy^lsnSooi^Ja^l’’ ^ deltTendMon Um Owta^ 
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below the (Ireat Fall, and with a kineinatograph 
camera and telephoto lens obtameil a clear record 
of these deposits In August 1928 we visited the 
locality anf examined the sections in detail Our 
examination led to the discoveries m regard to the 
lemarkable history of the canyon which are briefly 
Hummanseil below * 

Tlio sediments which Prof Field had previoualy 
observed ho in a narrow ‘ m and out ’ channel which 
passes behind a prominent pinnacle on the canyon wall 
known as the Red Rock, and consist of more than 187 
feet of alternations of blue muddy silt, yellow sand, and 
conglomerate, the coarser deposits havmg a calcareous 
or tiifacoous cement (Fig 1 ) The base of the channel 
lies about half way down the oanyon wall, which at this 
pomt 18 about 800 feet high Dr Elwyn Perry and 
other members of the Summer Sohool observed also 
a small thickness of sediments withm 50 ft of the 
bottom of the canyon and within about 100 yards from 
the foot of the Great Fall, and one of us noticed on the 
west side of the canyon, where it is drenched by the 
spray of the fall, a patch of blue stratifled material 
which appeared to be similar to the silt near the Rod 
Hock On our return to the east we discovered that 
this exposure had been visited nearly sixty years ago 
by Dr A r Peale, during the prehmmary survey of 
the Park by F V Hayden and his assistants Dr 
Feale described this matenal as a blue mud, and there 
IS little doubt that tlus and the sediments low down on 
the opposite side of the oanyon are relics of the saune 
senes as that more fully preserved near the Red Rook 
Wo found, too, that the east wall of the canyon, 
between the Upper and the Lower Fall, is composed m 
large part of cross bedded sands capped by a tough 
conglomerate with tufaceous cement 

Aooording to the prevalent opimon, the canyon was 
eroded m postglaciw times, and it has been regarded 
as evidence of the enonnous amount of denudation 
that has taken place smee the Glacial Epoch Colour 
was lent to this view by the distnbution of the terraoss 
which surround the Yellowstone Lake and extend 
down into the Hayden Valley towards the Yellow 
stone Falls These terraces are oomposed in part of 
resorted glacial deposits which occur around the 
Yellowstone Lake and m the Hayden Valley, and are 
therefore clearly of postglacial date It appears edso 
that the conglomerate between the Upper and Lower 
Falls has been interpreted as an extension of these 
terrace deposits, ana it was so regeuded by E De 
Martonne, who figured the section In the Annalet ds 
dtographvi (vol 22, 1913, PI II B, facing p 136), 
This was alao the mterpretation adopted by Mr W H 
Holmes in his report on the geology of the Park 
attached to Hayden’s 12th Annual Report on the 
Temtones, 1878 As this oondomerate ooeuis on 
both Bides of the present oanyon, ft was argued that the 
canyon must be of later date than the Yellowstone 
Lake terraces, and therefore postglacial Our exanuna 
tion disclosed, however, that a pre existing oanyon had 
been at some period filled to the bnm with sedimentB, 
and the relation of these to the glacial deposits seemed 


to indicate that not only the erosion of the oanyon but 
also Its subsequent filling had taken place before tlw 
advent of the glacial period, and that the a 
much older feature than had been previousl 
The fine muddy silts which lorm a o 
proportion of the s^mentary suooession m the oanyon 
reo^l lake deposits, and the oocurrenoe of sevwtd 

aet*a»d soeoimt appesn la tht Amtt Jmt tg S t i m m, 
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layers of silt foUowtnff immediately upon conglomerate 
inevitably suggest* the establishment of lakes m the 
canyon at successively higher levels, and their subse 
quent flUmg with deposits beginning with fine sedi 
ments and ending up with coarse sands and gravels 
Such lakes could only come into existence if the canyon 


Pleistocene 





on sndeflUo bieocUa 


bMalU with Interrenliig conglomonte Testing 


(jtlacial drifts, etc 
I Basalt 
Rhjolite 
Basalt 

I f anyon C onglonierate 

[ Basalt 

Andesitic flows and breccias 
Trachytif rhyolites 
Basic briccias 
h oct no ^ Acid brei eias 

I Pin yon Conglomerate 
Unconjonnity 

CrclacLous Laramie formation 
The lofiks to which special atton 
tion IS directed are the trachvtio 
rhyolite whicli was assigned to a 
period d tiling the accumulation of 
the Neoi ene volcanic breccias and 
the two basalt flows with the m 
tervenmg canyon conglomerate 
vvluch were believed to underlie the 
rhyoliU bince the canyon con 
glomerate yieldeil fragments of 
Vioiies which were identified by 
Prof O ( Matsh as belonging to 
the skeleton of a fossil horse of 
Pliocene time the rhyolites must, 
according to this view, have been 
erupted at a late stage in the 
Pliocene period and the erosion 
of the canyon through the rhyolites 

had been dammed below this point subsequent to its | must have occurred at a still later period As this 

erosion What then was th ^ , i 

these lakes in the canyon ’ 
logical maps m the Umted States 
Folio (1896) suggested the possi 
bility that great flows of lava had 
entered the Yellowstone Valley 
from the north from the chreotiou 
of Qardiner, and had flowed against 
the direction of the dramage into 
the Lamar Valley and the canyon 
On the geoloncal map of the 
Canyon and Gallatin Sheets several 
small masses of basalt and traohy tie 
rhyohtes have been mapped the 
relation of which to the flanks of 
the valley suggests that they are 
rehcB of flows which must onmnallv 
have been of wide extent smd filled 
the lower Yellowstone Valley to a 
depth of more than 1600 ft 

llte sugmtion that arises natur 
ally froinwe study of the geological 
map IS, however, contrary to the 
interpretation of oertam of these 
flows which 18 embodied m the 
description of the FoUo which was 
published m 1896 The summary 
m the Foho of the geological and 
voloanio history of the region is due 
to Arnold Hague The igneous 
rooks were described by Iddinga lit 
Monograph 32, Part II, «id in fJus 
monograph reference is made to 
the account of the physiography of 
the Park by Hague in Monograph 92. Part I It 
appears, however, that this part of the monogn^ 

1m never been published, and we cure dependent upon 
the brief summary of the geology of the Park which 
aooompames the folio 

Bague’e view of the voloamo history of the Park la 
embodied in the following table 
No. 8109 ,Vol 123 ] 



Fta 3 —Drawing of wotloB ofr Town Kslb by W B Holmui From Harden ■ ISth Annna) 
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rhyolite seemed to be at variance with the dia 
teibution of these rooks as shown on the geological 
map, Prof Field and I decided to mvestigate this 
problem further 

In various places on the route between Gardmer and 
Camp Roosevelt, which lies near the junction of the 
Yellowstone and Lamar Valleys, there are masses of 
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basalt and tracbytio rhyolite which are obviously 
perched on narrow shelves on the valley sides and their 
situation 18 such that these lavas must have been 
poured out on to the floor of a pre existing valley 
ITie most convmoing evidence of the relation of the 
basalts to other rocks in the canyon is, however. 


obtained near the Tower Falla south of Camp Boose 
velt, where Tower Creek drops into the Yellowstone 
Above Tower Falls the ‘canyon’ is a fairly wide 
valley with terraced slopes Near Tower Falls the 
nver swerves to the west and enters a very narrow 
canyon with ahnost precipitous walls of andesitic 
breccia which has been eroded 
into a strikmg aeries of pinnacles 
or * needles ’ This is the ' second 
canyon ’ of earher observers, and 
IB probably of postglacial ongm 
Its nm 18 formed by a sheet of 
basalt with remarkably regular 
columnar jomting , this sheet is 
easily acoeasible on the road on 
the west aide, where it rests on a 
oonnlomerate On the east side 
the basalt overhes a conglomerate 
about 100 feet thick, underneath 
which IS another band of col 
umnar basalt (Fig 2) This 
stnkmg section is among those 
drawn by W H Holmes, and a 
oompansonof recent photographs 
with the sketch made more than 
fifty years ago demonstrates the remwkable accuracy 
of that artist (Fig 3) 

If the east side of the second canyon be examined 
for about a mile below Tower Falls the upper basalt 
can be traced as a continuous band, but the lower 
basalt is only present at the north end and the south 
end, and is not visible in the mterveiung space, 
where the conglomerate is reduced to aiwut one 

r irter of its thickness (Fig 4) This behaviour of 
lower baaidt and the conglomerate as seen from the 
west nde of the canyon is due to the fact that the 
lower basidt and the lower part of the conglomerate 
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pass behind a screen of the andesitic bieociaa which 
form the lower wall of the canyon In other words, 
the basalt and conglomerate senes occupy an old 
valley, and the existing canyon has been erocfed on the 
flank of that valley through the basalts and con 
glomerate into the underlymg andesitic breccia On 
the roadside south of Tower Falls 
the flank of the old valley stands 
at a still higher level, so that only 
a few feet of conglomerate separate 
the upper basalt from the andesitic 
breccias , ultimately it cuts out 
from below the up^r part of the 
conglomerate, and the upper basalt 
then comes to rest on the ande 
Bitic breccias that formed the flank 
of the old valley There is here 
convincing evidence that the 
basalts and conglomerate have filled 
III a valley which formerly con 
tinned in the Ime of the wide part 
of the canyon above Tower Falls 
In the same Ime about two miles 
farther north stands the stnkmg 
feature known as Junction Butte 
The capping of the butte is basalt, 
while the lower part of it is com 
posed of trachytic rhyolite Both 
here and m other places farther 
down the canyon, the relation of 
the basalts to the trachytic rhyo 
lites appears to indicate that these 
two rocks belong to the same 
general penod of eruption A 
narrow outcrop of trachytic rhyolite 
IS m fact represented on the geo 
logical map directly on the course 
of the buned canyon more than a mile south of 
Junction Butte 

Holmes has also given a drawing of a sheet of basalt 
lying on conglomerate about half way down the wall 
of the oanyon, four miles above Tower Falls Again, 
basalt overlying in places the canyon conglomerate is 





mapped on the floor of the wide Lamar Valley for a 
distance of 20 milea above Jimotion Butte 

There is no doubt, therefore, that lava flows entered 
the Lamar Valley and penetrated for several imlee mto 
the oanyon, and that near Tower Falls this fllling of 
the older oanyon is by a fortunate circumstance still 
preserved, smd it confirms the suggestion m^e above 
that the da mm i n g of the oanyon may have been due to 
lava flows 

If we inquire further into the distribution of the 
basalt rehoa that now he in the flanks of the lower 
Yellowstone oanyon— the ‘ third canyon ’ of previoua 
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authors — w© find that they rise in places to a level 
of between 7800 ft and 8000 ft , whereas the highest 
level attained by the sediments near the Ywlow 
stone Falls is a little above 7800 ft The lava sur 
face stood, therefore at a height suilioient to cause 
the filling of the upper end of the canyon to its 
very brim 

We turn now to a consideration of the longitudinal 
profile of the Yellowstone River and its principal 
tributaries The Lamar Valley profile shows clearly 
three cycles of erosion — the earliest oyclo is only repro 
sented by a portion near the head of the valley the 
second cycle extends down to within about five miles 
of Junction Butte where the valley of the tlurd cycle 
begins In the Yellowstone there are three or per 
haps even four cycles represented (Fig 6) 

There is some doubt whether the part of the valley 
above the falls or the portion between the two falls 
should be assigned to the first cycle but it is im 
matenal m this connexion 1 he main canyon belongs 
clearly to the second cycle and the third canyon to the 
third cycle, the second canyon be mg probably due to 
a later and postglacial cycle The greater part of 
Tower Creek pertains to the second oyclo and at 
present hangs conspicuously above the second canyon 
The profile of Broem Creek which enters higher up the 
mam esmyon on the east side is related as to its middle 
portion to the first ^cle and as to its lower portion to 
the second cycle Evidences of these cycles can also 
be traced in the transverse profiles of the vanous 
canyons It now we project on to these profiles the 
outcrops of the basalt and traohytio rhyohte relics we 
find that these descend at their lower ends to within 
about 100 feet of the river level in the third canyon 
and at their upper ends attain increasmgly greater 
he^ts downstream 

It follows that these lava flows entered the 
canyon when the third cycle of erosion was far 
advanced 

Since the mam canyon which pertains to the second 
cvole was eroded tmough the rhyobtio rocks it is 
obvious that a great interval of time separates the 
eruption of the rhyolites and that of the valley basalts 
which occupied the valleys of the third cycle These 
considerations render it unthmkable that the basalts 
and conglomerates near Tower Palls were in existence 
prior to the eruption of the rhyolites Moreover, 
there is reason to believe that the surface of the 
rhyohtes had been reduced by prolonged erosion to a 
peneplain before the imtiation of the first cycle of 
erosion The canyon cycle of erosion thus com 
menoed a very long time after the eruption of the 
rhyohtes, and as a result it is assumed, of successive 
uplifts, rejuvenation brought about the erosion of the 
mam canyon and later of the third canyon While the 
latter oyole was far advanced, eruptions of basalt and 
traohytio rhyohtes dammed the oanvon and near the 
falls it was filled to the bnm with sediments Erosion 
was thus arrested Mid the canyon became a fossil 
oanvon 

Since the lava eruptions of the Upper Phooen© the 
greater part of the lava dam has been removed, 
Iraving only rehos here and there as witnesses to the 
former extent of the lava floods The erosion of the 
dam allowed of the removal of the sediments and 
t^ resurrection of the canyon. The on^al canyon 
IS ther^ore an extremely ancient feature, dating prob 
ably from the Middle or Lower Fhooene 

In oonclumon, it gives me great pleasure to put on 
record the remarkable accuracy of Mr Holiness 
obsen^tions and his deductions made during the 
short period wlmn he was ex am in in g the geology and 
l^yMoal features of the Park more than fifty yean 

ago 


Mineral Industry of New South Wales 

fFHE Department of Mines of New South Wales 
has issued a veiy useful volume entitled The 
Mmeral Industry of New South Wales written by 
L C Andrews and the staff of the Oeologioal Survey 
and edited by F S Mance Under Secretary for Mines, 
who contnbutes two introductory sections Such a 
work was long overdue in 1901 a similar work 
entitled The Mineral Resources of New South Wales 
was produced by Mr hdward F Pittman at that 
time Government Geologist of New South Wales 
this book contained a mass of useful information 
and was in such don and that it has been out of print 
for many years When Mr Pittman s book was 
wntten the most important mineral products of New 
South Wales were gold oopiier and tin whereas to day 
lead zinc and coal are of far gi eater importance 

rhe general trend of mineial production in the State 
has lieen markedly upwards and the value of these 
productions has i isen tremendously The total value 
of the metals an 1 mine rals pro luc ed m the State of New 
South Wales to the end of 1927 is given as close upon 
446 million pounds sterling out of which the dei^e 
1918 1927 liM contributed no less than 156^ million 
jiovmds sterling and there is every evidence that the 
upwaiel trenl is likely to continue 

The present work covers satisfactorily the whole field 
of mineral production it commences with a few brief 
sections of a general character followed by a descrip 
tion of the oce iirrencos oi metals and metallic ores 
ranged in alphabetical order the only serious exception 
to this statement may be found in the fact that the four 
metals silver lead zinc and cadmium are all lumped 
together mainly for the reason that the ores of these 
metals are generally found intimately associated Of 
course by far the most important deceit of these 
minerals in the btate of New South Wales is in the 
Great Broken Hill deposit one of the most important 
m the world not only on account of its ma^tude, 
but also b^ause the intimate admixture of ores occur 
nng there has stimulated the ingenuity of inventors 
to devise processes which have since been applied 
Bucoessfully to deposits in all parts of the world 

The thii^ part of the book consists of a description 
of the occurrences of non metallic minerals also ar 
ranged in alphabetical order The term non metallic ’ 
minerals is used in its ordinary acceptance compounds 
of the elements which tl e chemist would speak of aa 
metals of the alkalis and the alkaline earths being m 
accordance with ordinary ev^day usage spoken of 
as non metallic substances The work is a very com 
plot© one and will no doubt satisfactorily fulfil its 
object of presenting to the reader a bnef but accurate 
and authoritative descnption of the mmeral wealth 
of New South Wales 

University and Educational Intelllg^ence 

Cambbidob — The Director of the Observatory has, 
with the consent of the Vice rhanoollor, reappomted 
1> W M Smart of Trinity, as chief assistant at the 
Observatory for five years 

The Sudbury Hardyman Prize at Emmanuel College, 
offered to a graduate of less than M A standing, has 
fceen awarded to A H Wilson for a dissertation on 
'Quantum Meohanios Special dissertation pnzM 
have been awarded to C B Allsopp (physical ohem 
istryjandJ G A Griffiths (chemistry) 

SiXTV NINB ‘ land grant ’ colleges and universities 
have been establiahed in the United States under a 
senes of Acts, beginning in the year 1862, for the 
grantmg of land for financing education m agnoulture 
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and tne mechanic arts The sixtieth annual report 
of the Bureau of Education on these institutions 
(BvUttvn Ko 14 , 1028) shows that from small 
beginnings they have by degrees become leading 
factors in higher education, enrolling, as they do, 
more than two fifths of all the university and college 
students in the United States Land grants now 
provide only a small fraction of their total revenues 
In 1026-27 the land grants and other federal aid 
amounted to only four million dollars out of receipts 
amoimtmg m the aggregate to 137 milhon dollars 
Twenty six of them wim receipts amounting to 78 
milhon dollars are now oombm^ land grant colleges 
and State univeisities Agriculture attracts only 
a small and diminishing number of students In 
1027 only seven and a half per cent of the resident 
students m the 62 institutions attended by white 
students were pursuing agricultural courses, while 
twenty per cent and five per oent were students of 
engmeermg and home economics respectively In 
the 17 negro colleges, out of 7018 students enrolled in 
regular courses, 066 were studying agriculture, 1672 
trades and mechanic arts, and 1630 home economics A 
comprehensive national survey by the Bureau of Edu 
cation of the land grant colleges is now in progress 
Thb annual conference of the Association of 
Teachers in Tochmoal Institutions was held m Liver 
pool during the Whitsuntide holiday In his presi 
dential stress, the new president, Mr A B Evans, 
of the Battersea Pol3rteohnic, pursued two main 
arguments which deserve special and serious atten 
tion, particularly in view of the educational re 
organisation which is now proceeding The first was 
that local and regional inquiries into the question of 
education and industiy, and the setting up of occa 
sional committees such as those for engineenng and 
salesmanship, are not, m themselves, sufficient to 
solve the problems which have already received the 
attention of such national inquiries as those made 
by the Malcolm and Emmott Committees Both 
these bodies saw the necessity of establishmg a small 
national oomnuttee the duty of which would bo to 
00 ordmate local and regional effort and to act as a 
clearing house for suggestions made towards the 
solution of the many problems now being presented 
No concerted national Mtion is possible witnout such 
a body, and, until it is set up, only piecemeal attempts 
at adveuico can be made While welcomins the re 
cently appomted committee on salesmanMip, Mr 
Evans insisted that production is the first necessity 
if our industrial problems are to be solved , new 
methods and new processes must be develop^ and 
devised, and new links made between the operations 
imderlying production and the creation of power 
Mr Evans’s second argument was one with which 
readers of NATtrnn are already familiar In spite of 
the lip service paid to the new conception of education 
with which our scientifio and industnal civilisation is 
oonoemed, there is still a great tendency for eduoa 
tionists to regard with distnist sohemes and oumcula 
which deal with the appUoation of science to industry, 
and to preserve, thermore, an attitude of remoteness 
from the everyday world They foiget, in their 
adoration of poets and artists and philosophers, the 
aoientiflo workers, engmeers, builders, and architeots 
from whom teohmcal institutions are handing down 
the means of lightempg the burdens of mankind 
Amqng resolutions dealt with by the Conference wa# 
one on the position of the jumor technical school m 
the educational system It was the result of a lengthy 
inquiry made by the Association vriiioh included 
spacial attention to the way m which these schools 
have been able to satisfy the demands of industnalists 
for sgBto^iy able to ad<q;)t themselves to tiie changing 
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Calendar of Patent Records 

June 1, i8i8 — The first French aeronautical patent 
was that granted to P C Verger on June 1, 1818, for 
a dirigible airship The ship, in the shape of a fish, 
was propelled by manually operated fans and was 
caua^ to nse or descend by a weight which could be 
moved along the length of the ship Accordmg to the 
patent specification, successful flights had been made 
in which the airship had hem driven and manceuvred 
with ease, but there is no other record of these flights 
The ship bears a close resemblance to that proposed 
by Pauly and Egg, which had been patented in Great 
Bntam three years earher 

June 4, 187a — Vaseline was patented in the United 
States by R A Chesebrou^, of New York, on 
June 4, 1872, the word bemg used for the first tune 
m the specification of this patent It was decided m 
the British courts that the word became one desonp 
tive of the substance on the lapse of the patent rights 
m Great Bntam, and could not be registered as a 
trade mark 

June s, 1787 — William Symmgton’s steam engine, 
which was patented on June 6, 1767, was originally 
mtended for a road carnage, but its chief claim to 
importance hes in the fact tMt it was used by Patrick 
Miller m the first practical attempts at steam naviga 
tion m Great Bntam, a small double hulled paddle 
boat, with the paddle wheels placed between the two 
hulls and ongmally driven W man power, bemg suc- 
cessfully propelled by it on Dalswmton Lake m 1788 
In the foUowmg year a larger vessel of the same type 
was propelled on the Forth and Clyde Canal at a 
speed of 6 miles an hour, but after a few tnala the 
experiments were abandoned, and were not reeumed 
until the Charlotte Durtdae, with a new engine, was 
launched m 1803 

June 5, 1854 — James Bowman Lmdsay was the 
first to propose a definite scheme for oonnectmg 
Bntam and America by wireless telegraphy His 
invention for a method of transmitting telegraphic 
messages by eleotnoity through and across water 
without submerged wires, the water bemg made 
available as the conductmg medium, was patented 
on June 6, 1864 Signals were successfully trajie 
mitted across the River Tay (a distance of about | 
mile), and Linds^ calculated that with two stations, 
one situated m Cornwall and one m Scotland, and 
two oorrespondmgly disposed stations in America, 
communication could be obtained across the Atlantic 

June 7, iSsi — The use of the rocket for the killmg 
and capturing of whales was patented by S^ William 
Congreve and J N Colquhoun on Jime 7, 1821 The 
speoification moludes a description of the rocket- 
bomb, which was afterwards re mvented in America 
and became one of the most deadly weapons used in 
whsde fishing 

June 9, 1B40 — It was Thomas Edmondson who 
first thought of issuing railway tickets m their present 
form His patent, dated June 0, 1840, had for its 
object the prmting of “ cardboard tickets m such a 
mannef that each ticket should bear a progressive 
number or figure and thus, by being dehvered m 
successive rotation to the passengers, the way bills 
would be readily made out, a most perfect check 
could be kept upon all clerks or other officers engaged 
m receiving money, and a daily or weekly return 
could be rMdily made merely by noting the opening 
and oloeing numbers of the ttol^ delivered” The 
invention oompnsed a prmting machine for printira 
tiie cardboard blanks with the pro]pec letteii«eeB 
suoeeesive numbers, and a dating machine which was 
put* into operation by pushing tiie end of the tidtUt 
Into the mipsratus. 
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Societies and Academies 

London 

Linnean Society, May 2 — H H Hainet Some 
aspeots of the New Forest, with speoial reference 
to the obanges wrought by direct or mdirect human 
agency The poverty of the reproduction of trees 
and the poor aspect of the young growth is due 
chiefly to tl^e grazing, browsmg, and tramphng of 
domestic animals, as also is the entire composition 
of parts of the vegetation The first evident results 
of excessive browsing is the gradual reduction of 
the underwood to thorny, pnckly, or otherwise dis 
tasteful species The herbaceous flora and fauna 
a^e affected by grazmg, but also very largely by 
collectors and the direct action of man m olearmg 
and drainmg The im^verishment of the fauna and 
flora of the open heaths is partly cuioounted for by 
too much ana too severe burrung — F S Russell 
The Great Barrier Reef Expedition and its aims The 
expedition is based on Low Island, forty miles north of 
Caims, North Queensland, and situated eight miles 
from the mainland and midway between the coast and 
the great barrier itself The shore party is under 
taking an ecological survey of the island and adjacent 
bamer reef, studies m the growth of coral, suid life 
histones of economic products, and experimental work 
on the feeding habits of corals are being earned out 
m the laboratory The sea work entails a complete 
seasonal survey of the chemical constituents of the 
see water and of the plant and animal plankton, to 
gether with physical observktions such as temperature 
and transparency (see Nattok, Jan 19 and May 18) — 
G Tandy The ve^tation of the Great Bamer BmI 
There is a mangrove swamp to wmdward (with 
Rhizophora mueronata the dominant) and a more or 
less vegetated cay of coral sand to leeward as is found 
on many islaads north of Low Island The formation 
depends on the South East Trade Wmd, which is 
fairly constant here from Apnl to November In 
early mommg it will be at 8 S E and light, but as the 
day goes on it will shift to E 8 E or even E and 
frewen The heaviest seas are thus on the north side 
of the mangrove island, and the drift of the coral 
shingle 18 dnving the mangrove back On the loo 
side of the swamp, however, they are extendmg in a 
westerly direction — H W Pugsley A revision of 
the British Euphrasxaa The British species of 
Eupkr<t»%a were first studied by the late F Townsend, 
who published a monograph m 1897, adapted from 
the larger work of Prof E von Wettstem of the pre 
ceding year The relationship of the gonono sub 
divisions, as given by Wettstem, is open to criticism 

Paris 

Academy of Sciences, Apnl 22 — Jean Baptiste 
Senderens The preparation of the ether-oxides of the 
aromatio alcohols by the oatalytio action of the alkabne 
bisulphates Benzyl alcohol and phmiylethyl alo<^o] 
an readily oonvertM into the oorremionding ethers bv 
the action of sodium bisulphate Taixed ewers, such 
as C^H. - O - CH|(0^|), con be prepared in a similar 
way — Herbrand Some propoues <rf true pro 
pomions and their appheations — Bertrand Gambler 
Moutard equations wiw quadratio integrals, — Ragnar 
Frisch A general formula of the mean — Arnaud 
Dsnjoy* A class of analytical functions — M Mineur 

rotation of the looal (star) duster — P. Lejay A 
dmmogpnqph recording the ten thousandth of a second 
ai^d its applioatiem to the measurement of the irregn- 
lantiee sstronimiloal pendulums A dsvelopment 

the method described in an earlier oommun&ation 
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for recording the passage of a pendulum through the 
vertical without using contacts — J Barthoux £Mak- 
chan An outline of the physical and geological 
features of this Afghan provmco — L Ddcombe 
Electrified spherical pelhcles and the Stark effect — 
Henri Chaumet The calculation of electrostatic 
machmes— J Vuillermoz The reversible electro 
motive force of electrolysis — H Welts and E VelUn- 
ger The measurement of the mterfaoial tension 
between mmeral oils and aqueous solutions The 
influence of the degree of refinmg tmd of the degree of 
alteration of the oils — S Pifla de Rubies The arc 
spectrum of samarium Measurements made at the 
normal pressure between 2760 A and 2200 A — R 
Soulillou The separation of the various spark spectra 
of antimony Ihe spark Imes of antimony can bo 
spilt up into three groups, probably Sb II , Sb III , 
and Sb IV , the last two named are perfectly homo 
geneous, but tho first, which is rich m Imes, appears to 
consist of two sub groups — D Chalonge and M 
Lambrey The continuous spectrum of the hydrogen 
tube The influence of tlie following variables on the 
mtensity of the continuous spectrum of hydrogen has 
been studied the pressure of the hydrogen, the m 
tensity of tho discharge current, the dimensions of the 
tubes The results suggest that it should be possible 
to use these tubes as standards of mtensity m the 
ultraviolet — F Joliet A new method of studying 
the electro chemical behaviour of substances m very 
dilute solution The velocity of deposition of the 
substance under exarmnation is deternuned by meas 
urmg the increase m the optical density of a gold or 
platinum electrode transparent to light, a photo 
electno cell bemg used for the light measurement 
Details are given of the determination of the potential 
of the deposit of bismuth on a gold electrode, the 
quantities deposited bemg less than 1 O'* gm — E Rlnck 
Tlie equilibrium m the liqmd state between potassium, 
sodium, and their bromides The law of mass action, 
(Na) (KBr)/(K) (NaBr) = e, has been verified, and for 
temperatures from 900° C to 1000° 0 the constant 
c does not vary appreciably with the temperature 
From this it follows that thermal effect of the reaction 
Na+KBrv^K + NaBr, which at the ordinary tom 
perature is “ 9 6 cal , is nea^ zero at 800° lOfiO® C — 
F Bounon and Ch Tuttle Tne cryoscopio determma 
tion of tho molecular equilibria of resorcinol in aqueous 
solutions of potassium chloride - Jean Calvet The 
corrosion of aluminium Three specimens of alu 
mmium were used m these experiments, one purified 
by Hoopes method (99 94 per cent Al), and two com 
mercial metals (99 76 and 99 18 per cent Al) The 
extra pure aluminium (Hoopes) showed a marked 
moreasa of resistance to attack by solutions of hydro 
chlono, nitnc, sulphunc, and phosphoric acids — 
Jean Lugeon A method of mveetigating the atmo 
sphere by means of the disturbanoee of the electro 
magnetic field at the time of the passage of acrepuscular 
band — A P Datertre The disoove^ of fossil bones 
of fishes m the Devomui of the Boulonnais An 
account of a now species of Oanorhynehu* ( O Rxgauxx) 
found m the limestone of Ferques at Beaulieu (Pas de 
C^ais) This IB oompuable ^th that which has been 
described and figured by R H Traquair imder the 
ttams of O Woodward*, and iqipesi's to be tho only 
representative of the genus Chm^ynchuz m Europe — 
A PaiUot ! Bacterial symbiosis and humoral Im- 
nmiuty m the Aphides — Armsnd de Gramont The 
application of bmooular vifnm to fixmg direction — 
Jean Tlmon-Davld TTie action of bromine on insect 
oils Figures are given tot the hexabromide figim 
(Hebner and HitoheU method) of several insect oils, 
and a rough oia ast ftc ia tm n is attempted — H Wflnsch- 
endorff and Ch. New observations on the 
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metaboliHiii of Vntuhtui vulgaris — Mme Phisalix 
Sonio comf)artttivo projiortiOH of antirabu aera from 
vacniiato(j aiiiinaN and natural antirabie sera 

CjENEVA 

Society of Physics and Natural History, Mar 7 — 
P Balavoine Observationa on ico Tho water from 
molted lie is always slightly turbid , this is not a sign 
of impure water, but la <luo to the calcium salts crystal 
baod ilunng the sohdihcation failing to reilisaolvo 
Joe, moreover absorbs ammonia from the surioimding 
air and water from melting k e may contain ammonia 
without the original water having been oontaminatei] 
— Ed Parejas (Jeological observations in Corsu a (3) 
The red dejiosits of Caporalmo This formation occurs 
at the base of the Neogurassic limestones of raporalino 
1'ho latter are mixed with thm layers at their base 
In the absence of any characteristic fauna, there are 
as good grounds for correlating the red deposits of 
C'a|)Oialmo with the red Oxfonlmn Argoi inn of the 
median Prealiis as with the Ujiper Cretaceous all the 
more that they appear to lack (he Fornmiiiifcra usual 
in the Uyiper CrctaieouB — A Liengme Iho effect of 
mtraiardiac injoitions of adsorbent carbon in the 
guinea pig and wliito rat Intrawardiac injections of 
carbon in the form of Indian ink m suspension in 
physiological seriun arc innocuous Intracardicw in 
jec tions in doses of 4 milligrams or more ]>er kilogram 
of Jive weight of Moick adsorbent < arbon, in siispoiision 
of 1 per cent m physiologii al water cause immediate 
death braaller doses prcxlute total loss of muscular 
tone with < Ionic alien ks in the posteiior limbs After 
sevcial horns of severe discomfort the animal returns 
to its noiinal condition Doses of Merck caiboii eight 
time's (ho lethal dose aro innocuous if first mixed with 
a siiflicient iiuantitv of fresh human or guinea pig 
scrum L W Collet and Ed Pardgas fhe geology 
of the Hcxkonhoni The unfolding of the Morcles 
Doldenhoin nappe has produced a crystalline wedge 
which has broken its sodiinentary covermg hasscraped 
it 111 part, and has even penetrated the opposite side 
ot the layer -L W Collet and G Rosier A new 
crystalline wedge m the Inner laflertal (Lotschontol) 
By the discovery of a now crystalline wedge in the 
Inner h aflertal the authors point out a correc tion re 
quircxl in the geologic al ma]) of the Jungfrau of L W 
Collet and Ed l’ar6jas G Rosier A granitic 
mylonito of the Baltschioderlucko, the Bietschliom 
massif There is at the Baltschioderlucko a /one of 
granitic inylonite connected with a plane of over 
laiiping The mylonite contains lenses of crystalline 
schist of unknow n origin , it is composed of albite and 
mioroclme i ementeil bv a fine material, consisting for 
the most part of crusheil quart? The microdme, 
not twinned, can only be identified by Fodorof’s 
method — A Falconnier The stratigraphy of the 
Seqiianiaii in the anticlinal cham of Noirmont, Creux 
du Oua/ near bamt Corgues The Sequanian there 
comprises three divisions (1) The lower, with marls 
and limestones containing Astarte vocettca. Pen 
sphmetes Stretclietuns, P Fontannesi, 36 metres , 
(2) middle reef facies, 60 metres , (3) upper, limestone 
marl with Penaphxnctes xncondxtus, and P Lotharx, 
20 to 30 metres It corresponds wnth the horizons of 
the Goissberg, Wangon, and of Baden below the 
Argovian of the Juia It is defined by zones with 
Pdtoeeras bxmammatum and Perxsphxnctes Achxlles of 
Haug - J Pilloud The presonee of the upper Lias, 
the Qaiilt and the Barremian at Voirons (Pr^lpes ex 
temes, Haute Savoie) The discovery of fossils has 
enabled the author to determine the presence at 
Voirons of the Gault (zone with LeymeneUa tarde 
furcata), of the BanAmian (limestones with Desmo 
cor^>, and of the upper Lias (zone with JAoceras 
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opalxnum) -R Wavre The moments of inertia of the 
terrestrial ellipsoid The author gives a new formula 
for tho constant of precession of the equmoxes, and he 
extends that of Poincar6 to the whole ot the equi 
[Xitontial surface exterior to the planet 

Romk 

Royal National Academy of the Lincei, leb 17 — 
G Scorza Riemannian matrices With the help of 
tho theory of algebra, together with the results 
already obtamoil by the author concemmg Rie 
mamuan matrices, Rosati’s fundamental theorem of 
matrices may bo deduced readily from his observa 
tiona on tho paoudo axes of such a matrix Rosati’a 
statemont with regard to the mdioes of what he calls 
inmimum invariant varieties is contameil m proposi 
tioiis already astabhshod m tho author’s earlier pub 
lioations — R Marcolongo The geometrico mecham 
cal iiivestigatioiiM of Leonardo ifa Vinci These m- 
vestigations are classifiixl into the following groups 
on lunes and on tho quadrature of tilano figures 
liinited by circular arcs , on the transformations of 
solids into equivalent solids imder given conditions , 
on tho problem of iiii idenoe or Alnazeii s problem , 
on the centres of gravity of plane and solid figures , 
on tho construction of mathematical mstriunents 
1 oonardo discovered and demonstrated tho theorem 
of the meeting point of the axes of a tetrahedron but 
it does not appear that he showed this to bo the ban 
centre of the tetrahedron ior the centre of gravity 
of a semicircle he not only gave an approximate 
calculation, Imt ho also uswl the method of docom 
position into oionientary sectors, thus reducuig the 
jiToblem to that of the graphic composition of a 
system of parallel forces With slight variations, his 
precision compasses are still sold, and he designed also 
a parabolic compass A Amerio New method for 
iiieasuruig the velocity of sound m liquids In this 
method, uso is mode of the very sensitive property 
of tho oar which allows it to determine tho direction 
of otigin of a sound when this lies m the horizontal 
|>lane passuig through the oars — S Franchi The 
importance of tho San Remo and Iimioria sheets of 
tho 1 100,000 geological map of Italy for the solution 
of cpiostions of Alpine and Apoimine geology — 
A Comessatti The curves of Galois ( 1 ) — T Boggio 
Riemann’s homograph for the hyper surfaces of a 
curved space — S Cherubino Decompositions m 
siuiiH of squares of definite and semi definite poly- 
nomes — E Bompiani The elements of tho second 
order of curves of a surface In previous notes the 
convenience of associatmg, with an element of the 
Hocond order of a curve traced on a surface of ordmary 
space, two quadrics tormeil asymptotic osculatery 
quadriiM of the element, was indicated Considera- 
tions analogous to those evolved in these notes pomt 
to the possibility of associatmg with such an element 
two new quadrics, of which the equations are now 
given — N Mouskhelichvili The problem of tho 
torsion of isotropic elastic cylmdors — A Masotti • 
The dynamic Mtions m a system of rectilinear 
vortices — G B Lacchini The limits of visibility with 
refractors of small dimensions — A Carreili Broaden 
ing of Imes by resonance (2) Exjierimental results 
ore given which, in conjunction with those of the 
author’s previous oommumcation on this subject, 
show that the widening of a spectral Ime m emission 
varies as the square root of the concentration of the 
vapour, "and that the distnbution of the mtensities 
follows an exponential law These conclusions were 
derived by Holtzmark on the basis of the theory of 
absorption founded on the mutual action of similar 
resonators — Angelina Cabraa Functional opmation* 
of mathematical physios represented as rational 
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functions of the symbol of derivation - B Rossi 
The Raman effect and negative absorption The 
Raman effect is usually regarded as an experimental 
proof of the induced omission or negative absorption 
postulated by Einstein in his deduction of Planck’s 
formula Closer examination of this interpretation 
reveals difficulties Thus, if Einstein’s mduced 
emission resembles a Raman effect of the second 
species, it should possess a frequency double that 
absorbed or omitted spontaneously by the atom 
Exact analysis shows that the corpuscular theory of 
light renders it possible to unite the Raman effect and 
the phenomena of absorjition anil emission (sjion 
taneous and induced) in a coherent si heme according 
to -which the Raman effect of the second kinil is 
considered as a super elastic impart of a light quantum 
with on excited atom and induceil eimssion os a 
modification of the probability that an atom will 
emit a radiation of given frequency as a result of the 
presence of other quanta of the same frequency - 
G Malquon The system, EefNC^lj- HN0,-H,0 at 
2’i° Study of this system gives results whirh exihiile 
the existence of the acid salt ie,0, 4N,0,, ISIIjO 
and mdicato the presence in solutions highly con 
centrated as regards nitric acid of the solid phase 
Fe(NO,)„ 6H,0 — D Bigiavi and S Stefamc Action 
of diazotates on azoxyphenols When treated with 
bromophenyldiazoninm hydroxide, a benzeneazoxy 
phenol yields directly the coi responding hydroxyazo 
compound, whereas its isomoride gives a ihazo 
ether, wluch is able to undergo i oupling with /S napthol 
and also rapid transfoiniation uito the isomeric 
hydroxyazo compound — V Montoro Tho supposed 
sosquiuxide of molybdenum According to (luichard 
(1901), molybdenite is converted into tho coinpoimil 
Mo^Sg when heated m a carbon crucible ui tho 
Moissan furnace for four minutes by an an c arrymg 
900 amperes at 'iO volts X ray examination of a 
number of specimens of molybdenite partially de 
sulphurised in this way shows however, that these 
consist of mixtures of the disulphide with solid solu 
tions of carbon in molybdenum Tins result confirms 
Parravano and Malquon’s conclusion drawn from an 
investigation of tho equilibrium of tho reduction of 
molybdenite by hydrogen, that no molybdenum sul 
phiao exists which is less rich ui sulphur than the 
disulphide — L Passerini Investigations on sjiinels 
Tlie compound MgfVjO,, obtained by calcining a 
nuxture of the nitrates of the two metals at about 
800°, and NiiejOg, similarly obtamed from the corre 
spondmg hydroxides, crystallise m the cubic system 
with a lattice structure of the spinel type For 
MgCrgOg the side of the unit cell is a = 8 290 ± 0 006 A , 
the volume of tho cell r =669 72xl0“cc, and tho 
calculated density 4 49 , for NiFejOg the corre 
spondmg magnitudes are 8 340 ± 0 006 A , 680 09 
X 10-“ 0 0 , and 6 268 respectively — C AntonUni 
and G Fonio Investigations on the interchange of 
the phosphoric acid of the soil with arsenic acid 
When sou which haa been treated with sodium phbs 
phate IS afterwards treated with dilute arsenic acid 
solution, the phosphate anion is replaced to some 
extent by the arsenic anion — O’ Meziadroli and 
B Vareton Action exerted by an oscillating motaUic 
circuit on the gemimation of seeds Experiments 
with beans, wheat, barley, and beet show that the 
preaeuoe of an oscillating circuit with a single coil, 
w cm m diameter, capable of catching natural cosnuo 
waves of wave len^h about 2 metres, exerts a favour 
able mfluence on the germmatmg power of seeds, the 
time of genmnation being reduoM, m some oases, by 
one half — M Csmiiui and L Bracaloni Hydremic 
curves — B Aloti Hsemolytio poisons and altera 
tions of the hver 
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School Science 

rfTHOSK in foiith with educational nrclts have 

i- lx (11 aware for aonu time past of a growinj^ 
dissatisfattion with the sro|x> and treatment of 
srhool HdciiK. The Report of thi t'onimittoe of 
the Britisli Assoi lation upon Scu ntt in Sthool 
( irtifieato Examinations ' thus conus at an oppor 
tune moment, and will he wchoinid hv all who 
realize the difluiilties of the pitsent position It 
IS not an easy matter *n jiiohe to the root of the 
wide spread fcelinjr that all is not well with science 
in the schools, hut at bottom there seems to Ixi 
a (onflut between eitilitaiian and lesthetie ideals 
Many teacluis recognizing that the majority of 
their pupils will have to woik hard for a living, 
feel that they must he given instruction of imniedi 
ate prae tie al value others e mjiluusize the import 
anee of training young ])eo))l( to appreiiate to the 
full the se re lie joys of thf iiitelleetual life 'Ihese 
two aims are not necessanly ineompatihlt and 
their reconciliation might In elTeetedwith reason 
ai)le ease, were not the situation renelered almost 
hopelessly rigid hy the me ubiis of examinations 
There au in England and Wales e ight e xanuning 
bodies which oondiiet hirst and Highei Sehool 
(‘ortiheate examinations taken by boys and girls 
at the ages of 1(S and 18, or thereabout, lespeet 
ively Through the aetivity ot the Secomlary 
School Examinations Council, these several exam 
Illations have been closely equated, and there is 
now little vaiiation among them in syllabus and 
standard This uniformity is in many ways a 
good thing, but the disastrous result of a eotiiprt 
hensive yet stereotyped examination system has 
been to stifle oiigiimlitv in teaching, and to raise 
the list of examination successes into a ftaiful idol, 
to be at once worsliipjxd inddriaded The effect 
upon science has been jiartiriilarly devastating, 
owing to the special circumstantes Science is a 
comparative new comer to the school eurnculum, 
and a mere half eentury’s exjK'riencc has proved 
insufficient to enable teachers to woik out the most 
suitable and efficient means of teaching it Yet, 
while still in this immature state, sehexil seienco is 
becoming petrihed by examination rcquiieinents, 
and the evil habit of cramming ’ is likely to 
establish itself hrnilv unless immediate steps are 
taken to prev ent the catastrophe 

The Committee not only points out the danger, 
but makes valuable suggestions for avoielmg it 
It favours a scheme whereby schools may arrange 

* BrltMi AisocUitlon Be|ir1nt8 Xo S3 H<M>ort on Sedonce In 
School esirtlflcste Examlnotlonz Pp 443 532 (l^ondon Brltlih 
VNOCtotlon, 1938 ) U 
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their owir plan of work, and examine their own 
pupils m association with independent boards of 
assessors Such a scheme is already in operation 
m certain technical schools, where a national ctrti 
ficate 18 awarded under the joint 8U|icrvi8ion of the 
Board of Education and the Institution of Mtchani 
cal Engineers , and a similar scheme has been 
adopted by the University of London for the 
examination of the twenty-two training colleges 
allotted to it If a system of this kind were gener 
ally adopted, with adequate safeguards, teachers 
would liavo far more freedom to elaborate methods 
and courses of work suited to particular needs, and 
school science would have tho opportunity of 
advancing on the lines of true culture 

Present conditions are responsible for a further 
regrettable tendency m elementary science teach 
mg, namely, a concentration upon formal them 
istry, physics, and, to a less extent — priiKipally in 
girls’ schools— botany Although something may 
bo said for su( h a study at the stage of the Higher 
Certihcate, it is very doubtful whethir bo\H and 
girls of 14 to 10 really derue any great jiermanent 
benefit from a diluted form of academic science 
The theoiv ’ of chemistry and physics, and t\en of 
botany, is m fact not appropriate to tlio general 
education of the middle school A few bright 
pupils may benefit, but teachers ami examiners 
alike realize that most of tho candidates are 
drowned in a boundless sea of dehiutions, laws, and 
hypotheses, of a depth to them unfathomable 
Still another conspicuous defect in school science 
18 the infrequency with which biology forms a part 
of the regular routine Whatevf r we may regard 
as the primarj amis of teaching science to boys and 
girls, wo must certainly include among them that of 
inijiartmg an elementary knowledge of the phono 
meiia of life It is therefore extremely disconcert 
iilg to find that many, if not most, of our children 
may pass through the schools without receiving 
any instruction whatever in biology There are, 
of course, explanations of this remarkable state of 
affairs In the first place, the majority of science 
teachers have sjieciaUzed m chemistry or physics, 
or both, at the universities, and are thus content, 
m general, to teach those subjects only , at any 
rate, no active demand for biological work is likely 
to proceed from teachers of the exact sciences 
unless a stimulus is applied from without 
Secondly, it has been — and is — maintamed that 
biology has too recently emerged from the purely 
descriptive stage to lend itself to the mculcation 
of scientific method, whereas chemistry and physios 
may bo very easily adapted to this end Lartly, 
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we are reminded that biology is based largely upon 
chemistry and physics, and that logic consequently 
demands a study of at least the elements of the 
two latter sciences as a necessary prehmmary to 
biological work It is clearly an urgent matter for 
tho biologists to show how these difficulties can be 
removed 

Such are the principal facts relating to tho present 
condition of science in schools It remains to con 
sidor them m relation to the strife between eesthotic 
and utilitarian ideals which we bebevo to be tlio 
real cause of the prevailmg controversy Smee 
modem civilization depends for its very existence 
upon the application of scientific knowledge, no 
one will denv the inifKirtance of teaching young 
citizens a modicum of scientihc facts Moreover, 
technical occupations absorb increasingly largo 
numbers of workers, and must continue to do so 
as long as civilization jxirsists it mav thus be of 
direct practical and hnancial value to a boy or girl 
to get elementary technical instruction at as early 
an ag( as possible These two points are, in brief, 
the arguments of the utibtanan school, and they 
undoubtedly have mui h weight If they carry the 
dav, tho\ will tend to preserve the existing scheme 
of formal chemistry and physics, and to exclude 
biology until biological callings have increased to 
such an extent as to offer wide and immediate 
prospects 

Even those teachers, however, who most strongly 
urge tho utibtanan aims agree that science, a» 
part of a general education, should do more than 
impart useful information There is, m fact, an 
almost universal feeling that the Ksthetic side of 
science is ultimately the most vital, but opixuons 
differ as to the degrive and manner in which this 
aspect is to be emphasized Stern disciplmanans, 
wlio themselves experience an austerity of pleasure 
in fundamental scientific philosophy, make super 
human efforts to transmit some shadow of this 
pleasure to restive school certificate sets , the rare 
occasions on which their labour gets the full 
appreciation it deserves are a sufifioient recompense 
for many failures It is a commonplace that such 
teachers are usually regarded with no httle rever 
ence by their pupils m after years, but the reverence 
IS rather for the man than for his teaching 

There are, again, those teachers who strive ‘ to 
make science easy ’, and in doing so run dangerously 
near the borderline of insipidity scientific facts, as 
such, are of no greater educational worth than the 
date of Waterloo or the names of Henry VIII ’s 
wives To know how an electric bell works is 
not necessarily to be educated It is seductively 
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attractive to make one a acience course a senes of 
superficial explanations of devices and phononu na, 
and to imagine that one is revealing the beauties 
of science 

This has been the chief criticism lewlled at 
‘ everyday science ‘ science for all or ‘ gi ntral 
science ’ , but it is a criticism easily disposed of, 
since it rests upon a misunderstanding The advo 
cates of general science ’ ha\e been envisaged as 
those who would replace the very real (if hinited) 
benefits of formal science by the illusory returns of 
a shallow smattering Nothing could bo farther 
from the truth ‘ General science os properly in 
terpreted by the C'ommittoe, is an attempt to make 
children see science steadily and to see it whole , 
to enable them to assimilate scientific jirmciph s and 
scientific method by a consideration of phenomena 
from the point of view of every relevant branch of 
science and to increase their capacity for into! 
lectual pleasure by opening to them the inexhaust 
ible treasures which science discovers in the world 
of everyday life The ‘ general scientists in fact, 
are thorough going supporters of the aesthetic aim, 
though sometimes they disguise tluir real scnti 
monts by pointing out the immediate practical 
value which the course they suggest may possess 
It IS true that a scheme of ‘ geneial science ’ may 
include lessons on severely practical topics, but the 
whole spint of the course is to relegate the purely 
utilitarian aim to a definitely lower place 

Unfortunately, ‘ general science ’ has to fear two 
extreme ly serious penis The first is that it can 
so easily be transformed into a grotesque cancaturo, 
becoming, indeed, the smattering which it strives 
to avoid The second is that it is incomparably 
more difficult to teach than the formal chemistry 
or physios or botany at present in vogue If it is 
to achieve its purpose, the first essential is to dispel 
the notion that ‘ general science ’ is a soft option, 
to be welcomed for the sake of weaker candidates, 
but otherwise to be disparaged This difficulty in 
^teaching will, we fear, be very troublesome to over 
come, but examimng bodies may do something by 
encouraging schools to take general science, and by 
allowing a wade choice of questions in the papers 

Speoiahzation at the later 6tage, that of the 
Higher Certificate, is probably inevitable Yet we 
admit surprise at the qualified blessmg which the 
Committee gives to the Higher Certificate Examina 
tion, for we cannot bring ourselves to believe that 
it is good for boys and girls of 10 18 to devote 
three quarters of their school time to the study 
of only two or three special subjects We should 
like to see a broader basis for the examination, 
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with a less intensive treatment Similar remarks 
apply to the univeraitv scholarship examinations, 
which demand what is practically degree know 
ledge from the candidati s, and do more to sophisti 
cate adolescent education than any other single 
factor h J Holmyard 

The Place of Science in our View 
of History 

The Hwkwy of British Cimlization By Dr Esmfe 
Wingheld btratford Vol 1 Pp xv + 574 
Vol 2 Pp vni 1-575 1322 (London George 
Routkdgt and Sons, Ijtd , New V;ork Har 
court, Biacc and Co , Inc , 1928 ) 42 » net 

O N several occasions the pages of Naiubk 
have afforded evidence of the growing ira 
portanco taken by science in tlu writing and teach 
ing of history It is in fait at tlio loot of the 
difficulty which was dealt with recently in one of the 
leading articles How to secure that our political 
leaders and one might well add leaders of all other 
kinds— should approach their business in i scientific 
spirit ? Thi re are, of course, many ways by which 
the change will conic, and is coming, but it may 
be doubted whether any way will affict a larger 
number of jiersons than that of infusing the ordinary 
teaching and view of history with some notion of 
the part that scunie has placed in the process 
For we all learn sonu history Not onlv at school 
but also 111 after life so fai as wt do any senous 
reading at all, it is of a historical kind fioiKls of 
memoirs and biogiajihies aic being constantly 
poured out by the piess 

Here is the mam source of intellectual influence 
which 18 plajing upon the more thoughtful sections 
of the public , it IS here that science must make 
its wa> It IS therefoic an interesting study — 
more interesting every time —to measure the space 
which science occupies in works of general scope, 
especially when they purport to talk of civilisation 
as a whole, and, most of all, of modern civilisation 
Such a book has just appeared in Mr Wingfield 
Stratford s “ History of Uivihration ”, which has 
had a remarkably good press and promises, if he 
can induce his publishers to produce a cheaper 
edition to have a powerful inftuenco in forming 
British opuiion about its own past It has all 
the elements of sound popularity for an Enghsh 
pubhc, a vigorous full blooded style, a freedom of 
personal judgment, an absence of pedantry or the 
apparatus of learmng, a readiness to admit national 
enmes and defects, and a glorious ending on the 
r^t side, with the British Commonwealth of 
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Nations standing for the cause of humanity, and 
oncompassod by the greater League of all nations 

It 18 a capital and most interesting book, well 
deserving its success But we are looking at it 
hero from the special point of view of suonce, and 
in that respect it marks an advance, and yet, even 
perhaps more strongly, shows where the next 
advance must follow Some six or eight short 
sections out of MK) pages are given to an account 
of the men of science themselves, who, except 
Roger Bacon, arc justly appreciated, and the right 
place of science, in first accelerating and then 
controlling the Industnal Revolution, is well in 
die ate d This is something to be thankful for, 
much more and in a better spirit than in the books 
of our youth, where we were lucky if we fouiiil 
Newton mentioned at all, even as Master of the Mint 

It IS still very inadequate, however, and we 
should like to make the inadequacy patent to Mr 
Wingfield Stratford and any other open minded 
writer of books on history hy two considerations, 
one of a particular and the other of a general kind 
To take the particular example first He giios 
us pages of a highly atnusiug and instructive kind 
on the progress of Mr Bernard Shaw to fame, his 
shameless self advertisement, his gibes and clever 
plays He docs not do this on account of his 
socialism, for it does not appear that the author 
IS a socialist He docs it because of its personal 
interest and bc'canso in the c nd Mr Btrnaixl Shaw 
did attain the notoriety at which he aimed No 
doubt also it is one of th< reasons why we hnd the 
book so interesting Now just at this time one 
of the greatest pieces of seientihc construction in 
the history of mankind was going on, the develop 
ment of the new astronomy which has given us 
the amazing view of the universe which hlls the 
mind of all who have approached it with a fresh 
unquenchable curiositv and the profoiindestadmira 
tioii for its creators It happens that the two 
most prominent names in this armv are English 
men, Jeans and Eddington, and their work must 
have a lasting influence on the wa> wo both think 
and act Yet m the book before us there is not 
a word about it 

That 18 one of many cases which might be quoted 
from a book m which the general spirit of the 
author is quite favourable to science If these 

things are done in the green tree ? The 

general criticism connected with this is more 
intangible and may not carry conviction so readily 
to every mind This book, and most surveys of 
modem history, end on a note of poignant resigna 
tion, not of despair but of horror and uneasiness, 
No 3110, VoL 123] 


of hope against hope We behove this tone to be 
largely due to the divorce of the literary mind from 
science The hterary mind being personal, sensitive, 
and often ephemeral, is naturally obsessed by the 
suffering and tragic conibets of the War It is 
right that we should have these things brought 
proininentlv before us A heartless science would 
be worse than untutored savagery But it is 
essential that those who aim at putting forward 
a general view of human piogrcss, which is what 
a history of civilisation must mean, should have 
rt'gard to the dominant and lasting factors 

On this view, What is the most striking fact 
about the world towards the end of the nmeteenth 
eeiitury and the lieginning of the twentieth, above 
all in the throes of the War ‘ Surely its stabihty 
111 spite of c onflict, its recovery in spite of stu jiendous 
loss Were a stranger from Mars to visit this planet 
without a knowleilge of what wo have gone through 
in the last liftt on years, he would not report a scene 
of desolation or decadent idleness or internecine 
strife, but a hive of industry, a network of inter 
course, a hrtility of invention, and a range of 
thought which, on inquiry, would appear far to 
(xcoe<l anv thing in the human record The black 
spots, such as parts of China and Russia, would 
also oil inquiry be found to be precisely those places 
where the organisation, provoked and carried out 
by scientific tliinking, were the least developed 
It IS curious that this, which will certainly be 
the most commonplace observation about twentieth 
century cmlisatioii hy the historians of the future, 
18 at present so rarely matle It is due no doubt 
to the political and still more the literary preoccupa- 
tion of the bulk of contemporary historians The 
League of Nations is gradually but with difficulty 
fighting its way into the pages of history and the 
evirydav thinking of mankind But the founda 
tioiis of the I,eague, which he much more in the 
cultural, economic, and scientific region than m the 
declarations of statesmen, have still to be dragged 
into the daylight The actmties of commerce 
and transport, the agreements as to disease, 
hygiene, slavery, and the like, above all the supreme 
constructions of the mmd, such as the new cos- 
mogony instanced above, are all international and — 
in the broad sense — scientific, and, untd the his- 
torians come to their work with a mind awake and 
to some extent instructed on this side, justice will 
not be done to the most vital aspects of the modem 
world Above all books, a ‘ history of civilisation ’ 
should give due place to these thmgs, for what is 
modern civilisation if we leave out science ? 

F S Maevin 
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Statistical Mechanics 

Stahattcal Mechanics the Theory of the Properties 
of Matter in Equilibrium Based on an Essay 
awarded the Adams Prize in the University of 
Cambridge, 1923-24 By R H Fowler Pp 
viii+570 (Cambridge At the University Press, 
1929 ) 35s net 

rp^HE motion of a given conservative dynamical 
J- system is a problem which can be reduced to 
the consideration of the properties of the functions 
defined by its Hamiltonian equations of motion 
These equations are themselves deduced by allow 
mg infinitesimal departures of the system from its 
actual course In an endeavour to base the laws of 
thermodynamics on mechanical grounds. Maxwell, 
Boltzmann, and Clausius were led to consider 
assombhes of similar systems, each possessmg its 
own configuration and velocities Even were it 
possible to describe minutely the configuration 
at a given time of each member of an assembly 
consisting of a large number of such systems, it 
IS doubtful whether our senses would be acute 
enough to appreciate the implications of such a 
description 

There is, however, another direction in which 
such inquiries may be pursued, namely, in an 
investigation of the law of distnbution at a given 
instant of all the systems among the various possible 
configurations and velocities The number of 
systems which fall withm given mfimtesimal limits 
of configuration and velocity will in general depend 
not only on the generalised co ordinates and 
momenta, but also on the time Where this 
dependence does not mvolve the time, we have 
statistical equilibrium The problem which is now 
of paramount interest is the search for the normal 
or time average properties of such an assembly 
The only method of findmg these averages which 
18 amenable to exact treatment appears to be an 
identification of them with averages taken over 
the accessible phase space of many dimensions by 
means of which the configuration and velocities ol 
the assembly may be described 
The average value of statistical mechames may 
be regarded, as mdeed they ^ere by Boltzmann. 
Gibbs, and Planck, as values of maximum frequency 
of occurrence Mr B H Fowler prefers to obtain 
them by aesignmg ‘ weights ’ rather than proba- 
bihties, a method which Ipads to a more rigorous 
mathematical treatment As the immediate objegt 
18 to treat statistical problems from the pomt of 
view of the classical quantum theory, this theory 
is regarded as fundamental, and classical systems 
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are introduced as the limit, for large quantum 
numbers, of quantised systems This unusual 
procedure is justified by the remark that the laws 
of quantised systems cannot be obtained from 
those of classical systems The rules for assignmg 
weights and the definition of normal properties as 
averages over the accessible phase sjiacc are of 
course the crux of the whole matU r , they may 
even be looked upon as a postulation of the solution 
No attempt IS made to tbsguise this logical hiatus, 
and it would seem that some such gap must always 
arise in the application of a mathematical theory 
to the physical w orkl It is, indci d, an advantage 
that the crucial assumptions should not appear in 
a more subtle wav 

The rules for weighting are as follows 

(i) To each cleiiunt of phase space of a classical 
system is attached a weight proportional to its 
extension, namely, 

(rfpj dq.)lh’ 

(ii) To each mechanically possible stationary 
state of a non degenerate (juantised system is 
attached a weight unity 

(ill) To each state of a degeiuratc system is 
attached a weight equal to the number of different 
stationary states of some non degenerate system 
which coalesce under adiabatic transformation in 
the limit to form the given state of the degenerate 
system 

No general proof has been given that the weight 
of a degenerate system so defined is unique, nor is 
a general ride available for counting the non 
degenerate states This can scarcely be called a 
defect of the method, but is rather a limitation on 
our present state of know ledge These weights are 
adiabatic invariants in the sense of Boltzmann 
A simple example of an adiabatic invariant was 
given by Einstein in 1911, namely, the ratio of the 
mean kinetic energy of a simple pendulum to its 
penod when the string of the jiendulum is shortened 
infirately slowly 

Having arranged a system of weighting, the 
next step is to calculate average values This is 
done by constructmg partition functions, which in 
^the simplest cases are power senes, the coefficients 
of which are the weights The average values are 
expressed as contour integrals involving these 
partition functions, and these mtegrals are then 
evalued by the method of steepest descents This 
IS an extremely elegant and powerful mode of 
attack, and it is sigmficant that the parameter ^ 

I which presents , itself in the apphcation of the 
• zl 
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method can be interpreted as a function of the 
absolute temperature T, the actual relation being 

= e * * , where k is Boltzmann’s constant Gibbs 
considered assemblies of classical systems canonic 
ally distributed in phase, that is, those in which 
the index of probability is a hncar function of the 
energy and containing a ‘ modulus of distribution ’ 
analogous to the temperature The partition 
functions are the generalisation for quantised 
systems of the phase integrals of Gibbs 

After apphmg the above considerations to 
obtaining the statistical distribution laws of 
perfect gases, crystals, radiation, etc , the relation 
of thermodynamics to the equilibrium theory of 
statistical niechanns is established by showing that 
thermodynamical laws are true for the assemblies 
considered An extremely interesting and search 
ing criticism is given of the method originated by 
Boltzmann and extended by Planck of introducing 
entropy by relating it to probability, a method 
which IS claimed to be obscure or misleading and 
certainly unnecessary ” The author s argument is 
cogent and deserves to be read with care, but it is 
certainly surprising that the method has passed so 
long unchallenged 

From this point the theory is develoiKsl in 
numerous aspects Nernst a Heat Theorem im 
perfect gases, thermionios stellar interiors, to 
mention a few of the tojiics treated Dr Leiinard 
Jones has contributed an interesting numerical 
survey of intemiolecular forces The author s 
object has been throughout to develop a consistent 
theory completely, and this object has certainly 
been achieved The bearing of the new mechanics 
has been summarised m the last chapter, the 
important result being found that the accessible 
phase space of the classical theory must be cut 
down to states ajipertaiiimg to a selected group of 
wave functions 

The leading comprehensive treatise in English 
on the statistical mechanics of an assembly of 
classical conservativ e dynamical systems is that of 
J W Gibbs, published m 1902 Since that date 
mechanical ideas have travelled far, and in the 
light of the new mechanics we have now to talk 
of a classical quantum theory Mr Fowler has 
written a worthy successor to the work of Qibbs, 
and it 18 to be hoped that, when the time is ripe, 
it will be followed by a treatise based entirely on 
the new mechanics Until that time arrives the 
present volume must remain the most authon 
tative source of information on the subject as 
a whole 

L M Mturi Thomson 
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Statistics in Biological Research 

Statistical Methods for Research Workers By 

Dr R A Fisher (Biological Monographs and 
Manuals No 6 ) Second edition, revised and on 
largdl Pp xii + 269 (Edinburgh and London 
Oliver and Boyd, 1928 ) 15a net 

W ITH the increasing application of statistical 
methods to now fields of work, the problem 
of the handling of small samples has become more 
and more important It is true that the larger the 
sample the more trustworthy are the inferences 
which can be drawn from it, but there are eortain 
problems, whether biological or industrial, in which 
the time ami cost involved m obtaining even a 
moderately large sample would be quite prohibitive 
This need for a development of small sample theory 
has emphasised the importance of placing the 
methods of inference on a clearly defined and logical 
basis For loose thinking and careless mterpreta 
turn are both easier and more dangi rous when deal 
ing with small than with large samples The aim 
of the statistician must be to bring the simplifying 
assumptions of theoretical analysis into correspond 
ence with the varied and complex situations of 
practical work 

Dr Fisher sets out in the introduction to this 
book, of which a second edition has been published 
recently, what may bo termed his statistical philo 
sophy It may not jierhaps be easy to follow at a 
first reading — perhaps not before his mathematical 
papers published elsewhere have been read and if 
necessary interpreted m more famihar terms — but 
a grasp of the ideas involved is essential to a clear 
understanding of his methods These are perhaps, 
after all, more like those criticised than he will 
allow, but the line of approach is somewhat different 
His aim has been to develop on systematic lines a 
senes of tests appropriate for use m a great variety 
of problems This has involved a very considerable 
extension of theory, based in several cases upon a 
most elegant use of the geometry of multiple space 
These proofs are not, of course, given in the present 
book, which IS pnmarily intended for biological 
research workers, but the practical applications of 
the methods to a variety of problems are given with 
numerical illustrations, and the necessary prob 
ability tables 

To discuss how far the author has achievefl his 
object of putting clearly before the research worker 
the moans of applymg statistical tests, would 
require jierhaps a reviewer who is a non mathe- 
matical biologist There is one cntioism, however, 
which must be made from the statistical point of 
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view A large number of the tests developed are 
based upon the assumption that the population 
sampled is of ‘ normal ’ form That this is the case 
may be gathered from a very careful reading of the 
text, but the point is not sufficiently emphasised 
It does not appear reasonable to lay stress on the 
‘ exactness ’ of tests, when no moans whatever arc 
given of appreciating how rapidly they become in 
exact as the population sampled diverges from 
normality That the tests, for example, connected 
with the analysis of variance are far more depend 
ent on normality than those involving ‘ Student s ’ 

2 (or /) distribution is almost certain, but no clear 
indication of the need for caution in their applica 
tion IS given to thi worker It would seem wiser 
in the long run, even in a text book, to admit the 
incompleteness of theory m this direction, rather 
than risk giving the reader the impression that the 
solution of all his problems has been achieved 
The author s contributions to the developmi nt of 
‘ normal ’ theory will stand by themselves, both for 
their direct practical value and as an important 
preliminary to the wider extension of theory, with 
out any suggestion of undue completeness 

A last chapter on the principles of statistical 
estimation has been ailded to this edition It 
provides a good illustration of the application of 
the ideas contained in the introduction and else 
where, although iierhaiw it may prove stiff reading I 
for the biologist 


Our Bookshelf 

The Works of Aristotle Translated into English 
under the Editorship of Dr W D Rosa Vol 1 
CategonoB and De Interpretatione, by E M 
Edghill , Analyltca Prwra, by A J Jenkinson , 
Analytica Posteriora, by G R G Mure , Topica 
and De Sophisticis Elenchis, by W A Pickard 
Cambridge Pp iv+652 (Oxford Clarendon 
Press , I^ndon Oxford Umversity Press, 1928 ) 
16s net 

This substantial volume is the first of a series to 
be added to the well known Oxford translations, 
which 18 to include the whole of the extant works of 
Anstotle The six treatises which this book 
consists constitute Aristotle’s immense contribution 
to what became known later as the science of logic 
The translation faithfully reflects the nature of that 
contribution 

One might gather from the statements made m 
many a compendium of the history of philosophy 
that Anstotle worked out a systematic treatment 
of logical science This is not the case All the 
same, he was the real founder of logic as a distmctive 
disoipUne, and it was he who mime the wonderful 
dis^veiy of the nature of syllog^tic inference 
No 3110, Von 1231 


His work IS set forth in this translation in a manner 
which will not onlj satisfy the scholar, but will 
also make it accessible to educated readers who 
cannot pretend to be scholars The four con 
tributors to the volume have worked under the 
general editorship of Dr W D Ross, whose 
guidance and inspiration each of them in tuni 
gratefully acknowledges 

The Stateiman s i ear Book Statistical and His 
torical Annual of the States of the World for the 
Year 1929 Editi'd by Dr M Epstein Sixty 
sixth Annual Pubhcation Revised after OflBcial 
Returns Pp xxxii + 1448 (Ixmdon Macmillan 
and (\. , Lt<l , 102Q ) 20^1 net 

Tins \aluable year book has again undergone a 
thorough levision and incorporates the latest 
official statistics up to the time of going to press 
The lists of books of reference have also been 
revised Notable events have on urn d in many 
States during thi year, such as the establishment 
of a central governmtnt with new capital m ('hina, 
the transformation of Albania from a republic to 
a monarchy, and the restoration of the temporal 
sovereignty of the Popi These and other events 
are duly noted, but the list of separate States now 
remains the same, and then haye been few tern 
tonal readjustments diinng the year The intro 
ductorv tables mclude several of world production 
of selected commodities In one rispect the value 
of the book could lie enhanced that is by the 
inclusion year by year of more tables of this kind 
There is the usual section on the League of Nations 
The coloured maps show the City of the Vatican 
(on a largo scale) and the Peru Colombia boundary 
adjustment The size of the hook has been slightly 
reduceil, mainly by the condensation of the index, 
which does not, however, impair its value 

The Annual Register a Review of Public Events at 
Home and Abroad for the Year 1928 Edited by 
Dr M Epstein Pp xiv + 116 + 166 (London, 
New York and Toronto Longmans, Green and 
Co , Ltd , 1929 ) 30« net 
This well known work of reference has now 
reached its hundred and seventieth volume, a 
length of life which alone expresses its value It 
continues on the lines of previous issues The first 
part, consisting of about 300 pages, is a survey of 
the history of the world durmg the year As usual, 
this survey is conspicuous for its completeness and 
lucidity Nothing of importance seems to be 
omitted In the second part of the book there are 
a chronicle of events which do not fall within the 
scope of the historical survey, and obituary of some 
hundred or more eminent men of all nations The 
retrospect of achievements during the year devotes 
nme pages to a record of science, which is little 
enough compared with literature and finance, but 
the scientific chapter is nevertheless an excellent 
survey of the yearns progress The pubhc documents 
given m full this year are the Kellogg Pact, the 
Convention of the Pan Amencan Union, the Amee 
ment with Transjordania, and the Anglo Chmeso 
Treaty 
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Letters to the Editor 

[The Editor does not hold himaelf responttble for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscnpls intended for this 
or any other part of Natuee No notice is taken 
of anonymous communications ] 

New Evidence of the Action of Sunlight on 
Aurora Raya 

On Mar 15 last I retoived information from t 
State Telegraphic Department that earth curroi 
were disturbing the telegraphic service Believi 


I Rayleigh,* I was able to localise an aurora arc in the 
northern sky during the twilight, long before it was 
possible to distinguish it visually 

The photographic work began as soon as the sky 
had become dark enough, and a long senes of photo 
grams were taken simultaneously from two, three, or 
four stations dunng the whole night , among these 
are 14 quite successful ones from two stations, 38 
from three stations, and 12 from four stations 1 led 
the work from my station Oslo, but was obhged to go 
homo about midnight ti M T Before going away I 
asked my excellent collaboratois, Wesde and Tvetei, 
to continue until the dawn and keep a good look out 
for sunlit aurora rays, which might probably appear 
in the late hours of the night The ii pet sevei ance was 



♦ 
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that we ahould have an aurora in the evening, I 
warned my four photographic stations, Oslo, Kongs- 
berg» Ttaite, and Osoarsborg, to be ready for action 
hnmedi*laly after sunset Using the excellent type 
of dneet vision spectroscope described by Lord 
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nehly rewarded At 2h 40m GMT, three hours 
before sunrise, there suddenly appeared m the north- 
east long bluish pale aurora rays which developed 
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westwards and continued until 3 h 30 m GMT 
Meanwhile, at the statfon Oscarsborg, where Hafnor 
was working, the sky had become overcast, but the 
other three stations were now taking simultaneous 
photographs as fast as possible one after another, and 
a large number of successful photograms woro se 
cured At Oslo the photographs were taken by 
Tveter , at Kongsberg by Busengdal junior , and at 
Tomte bv the Antarctic explorer Carsten Borch 
grevink 

The measurement and calculation of those sunlit 
aurora rays liave been mode by my assistant Wesde 
and myself and their position relatively to the 
earth’s shadow calculated Also the other not sunlit 
aurora rays of the same night have been treated m 
the same manner 

On the accompanying diagram (Fig 1) is seen the 
position of all the rays of the night of Mar 16-16 
(ompaied with the position of the earth's shadow 
The figure represents a vertical section of the earth, 
and the tangent to the earth’s surface is the boundary 
lietween the sunlit and dark atmosphere For each 
point of an auiora ray the position in the vertical 
plane through the centre of the 
earth and the sun is marked 
by a small circle On each 
aurora ray two points are cal 
culated and combined with a 
straight line representing the 
ray This line is continued 
beyond the points as far aa the 
photographs indicate If tho 
ray passes out of the photo 
graphic field it is marked by 
an arrow, and if the foot or 
summit can be seen on the 
photograph no arrow is given 
The high rays were all lying 
m sunshine, and their lowest 
points, which have been meas 
ured with great care, are situ 
ated near the boundary be 
tween sunlit and dark atmo 
sphere Some of the rays have 
their summits nearly 700 kilo 
metres above the earth, and 
all he far to the north, some even in the zenith of 
Trorasd and northern Finland Tho measurements 
are particularly trustworthy on account of the long 
base lines, 40 08 km from Oslo to Tdmte, 06 70 km 
from Oslo to Kongsberg, and 105 14 kra from Kongs 
berg to TOmte ^e results have further been con 
trolled by calculating the height in choosing either 
Oslo — TOmto, Oslo — Kongsberg, or Kongsberg — 
Tdmte as base Imes 

In contrast to these high rays, lower rays are seen 
to the right on the same dianam , they lie in the 
dark part of the atmosphere llius some of the same 
general features are seen here as on the diagram pub 
lished in my commumcation to Natubk of Jan 19, 
1020 A new and extremely interesting phenomenon 
was, however, observed with certainty on that night 
for the first time Some of tne rays consisted of 
two luminous rarts, one situated in sunlight and 
another in darkness and connected by an invis 
ible i>art, stretching from the boundary of the sun 
li^ht and downwaras These rays are indicated on 
Fig 1, the mvisible ^rt being dotted On Fig 2 
are seen the photographs of the rays at 3 h 16 m 29 b 
GMT 

The constellation Aunga with the star Capella are 
clearly seen on the photographs A sketch of the 
situations of the prmcipal ray is seen on Fig 3 On 
the right border we have chosen the corresponding 
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points 1, 2, 3, 4, 6, 0, and with tho differept base linos 
the following heights were found in km 



The lowest point of the uppei part was found to be 
at about 290 km and tho highest point of tho lower 
part to be at about 223 km above tho earth’s surface , 
calculating the height of the boundary between sunlit 
and dark atmosphere at tho situation of the ray, we 
found It to be 276 km 

Thus the bimdle of corpuscular rays causing the 
aurora ray at first illuminates tho upper sunlit atmo 
sphere , then tho illumination cc ases at the begitming 
of the dark atmosphere but begins again lower down, 
when the density of the air is great enough to excite 
luminosity Iho action of sunlight may be n direct 
one, as mentioned in my former note, or an indirect 
one in forming a tail which bocomos luminous where 
it IS penetrated by the bundle of corpuscular rays 



A Property of Superconducting Metals 
In a recent article by Kapitza {Proc Roy Soc A, 
123, 342, 1929) it is suggMted that (1) superoon 
duotmty is a general phenomenon, which con exist 
in all metals, but (2) is “ masked by an additional re 
sistance which docs not disappear m most metals at 
low temperatures ” This additional resistance is sup 
posed to be due to “ structural and chemical imperfeo 
tions of the metal” Begardm^ (1), it appears that 
the superconductors have a peouhar hitherto unnoticed 
property, which will be presented m more detail be 
low BiscauBe of this, I am molmod to believe that 
(1) 18 incorrect (to all practical purposes) and that 
one could with ei^uol right say that ferromagnetism 
18 capable of existing m all metals, but is masked by 
other effects m some As to (2), it would seem that, 
since the conductivity in the superconducting state 
IS of an entirely different order of magmtudo from that 
of tho conductivity of any normal metal, the additional 
resistance disappears owing to the short circuiting, 
by the pure superconductor, of the impurity or struc 
tural imperfection In the system non superconduotpr 
+ impurity, the two resistances ore not of such greatly 
different o^ers of inagmtude, and so the impurity 
may have a quite marked effect on the resistance 
If ono plots relative resistance against temperature, 
for the various motals (excluding bismuth), with the 
aid of the tables given by Otines and Tuyn [Comm , 
Leyden, Supp No 68), then the curve is as follows 
(1) At low T, for non superconductors, approximately 
horizontal, with a hmte mtercopt on the resistance 
axis, (2) at higher T, convex toward the temperature 
axis, and (3) at still higher T, hnear m T over a large 
range of temperature In an analogous fashion to 
Kapitza’s one can extrapolate the two linear parts 
(1) and (3) to intersection, and obtain a ‘ critical tem 
perature ’ When one plots this ontical temperature 

against atomic number, the curve resembles somewhat 
that of the plot of the Debye oharactenstio tempera 
ture e against atomic number, although the con 
nexioD, if any, subsisting between these two tem 
peratures is by no means obvious The stnkmg fact 
that IS observ^ is that m tho case of superconductors, 
including the newly discovered ones, tantalum and 
thorium, the ontioal temperature lies quite low, 
cmd probably lower than in the case of non super 
oonduotors Th^it is, tho temperature coefficient of 
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relative resistance for part (3) of the curve is more 
nearly gin for the MU|)ercondiictors than for the other 
metals For the same part of the curve, at any given 
temjieraturo, that metal is most likely to become a 
superconductor which has the greatest i-elative re 
sistarice One cannot say that every superconductor 
has a low characteristic temperature, that of tantalum 
being at 243° fv (F birnon. Zeds / Phys Chem ,i29, 
334 1927) No superconductor os yet discovered 

has, however, a high critical temperature, and this 
fact seems to be more than a chance coincidence 

A super! onductivitv model which gives a qualitative 
picture of most of the facts is easily set up One ma> 
think of a crvstal as composed of two u\ stems inter 
acting with ea< h othei, namely, (1) the lattice with 
its chara< teristio vibrations and ( 2 ) theelectron a> stem, 
considoimg the lattice ions at rest In case (2), which 
includes electronic interiu turn one mav theoroticallj 
solve a bchrodinger equation and obtain eigenvalues i 
and eigenfunctions The system (1) may then be 
considered as a poiturbation acting on (2) One can 
assume that in the supeicondiicting state the lattice ' 
has not sufluient energj to impait it m the foiin of 
kinetic energ\ to the electrons, but that the latter 
mav only change their magnetic energy Probably, 
also there is no net exchange of momentum between 
electrons and lattice 'Ihere sulisiat then, no m 
elastic collisions and no elastic lollisions witli loss of 
momentum so that no i-esistanco can enter 

As to the influence of the magnetic held and its 
parallelism with that of the temperature, one can bo 
guided h\ the Heisenberg piotum of ferromagnetism 
At I7' = 0, in a vanishingly weak external magnetic 
field, the elementary magnets (electron spins) all point 
in the same diiection If energy is impaited to the 
system, either because of an external field lioing 
applied or the tenqHratuie liemg increased, then 
some spins will now l» ‘anliparallel’ It is assumed 
that the first excited kinetic energy level lies quite 
high for the superc oriiluctora so that the magnetic 
energy cannot lie c onv erted into kinetic energv This 
marks the essential difference between superconduct 
ivity and ferromagnetism, as ni the latter case the 
kinetic energy levels lie so close together (probably) 
that magnetic energv may be converted readily into 
kinetic energy and the system will come to eciuiliorium 
when ns many spins as possible are parallel (consistent 
with the temiieraturo agitation), while in the former 
case such a balancing lietwoeii spins and tenqierature 
agitation is not possible 

Tlus picture is adv anced only tentatively, to account 
for the sharpness of the transition tenqierature and 
the parallel effects of magnetic field and tenqierature 
IVhether it is right or not will only bo known when it 
becomes possible to correlate at least qualitatively, 
the value of the transition temperature wuth other 
properties of the metal, and to explain the connexion 
of superconductivity with the character of the re 
Bi stance curve James H Bartlett, jiin 

Zurich, April 27 


Mr Bartlett brinm up in his letter a very inter 
eating view to explain the chsappearance of the residual 
resistance at the threshold temperature in supra 
conductors As this residual resistance is produced 
by impurities or structural imperfections, it is sug 
gested that it can be short oirciiitod by the perfect 
Oiealthy) paths of the conducting metal, which 
suddenly o^uire on abnormally high conductivity of 
quite a different order from that observed m ordinary 
metaU 

This picture, however attractive it is at first glance, 
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presents some diflhculty on compaiison with expen 
mental data If we take, for example, the measure 
ment by Meissner of the resistance (Phyg Zeit , p 726 
1926) of veiy good crystals of gold, cadmium, and 
zme, in winch the residual resistance is many times 
smaller than in ordinary wires, this makes it possible 
to estimate the value of the ideal resistance at a low 
temperature more accurately, and it appears that at 
4 2° K the ideal resistance cannot be of a greater 
Older than 10 • of that observed at 273° K , and if wo 
extrapolate the ideal resistance to 1 3° A , wc fmd it 
to be less than 10 ’ oi 10 * Only the upper limit can 
bo fixed fiom jiresent expciiments, and the actual 
ideal lesistanco may be any number of times smaller 
This order foi the upper limit of resistance corresponds 
to that fixed by present measurements for all supra 
conductors (except lead whole it was provc'd to be 
less than 10 i«) Thus there is no experimental evi 
donee “that the siipiac-ciiidiictive resistance is of anv 
tiitircly diffeieiit order from the ideal resistance of 
a metal at a c orre s|Hindingly low temperature 

Alc ending to Mr Bartlett’s view, this low ideal le 
sistaiice of the healthy spot of the ciystal must short 
circuit the bad tqiots which rontiibute the additional 
resistance even for non supine (inductors, and tins does 
not agree with experimental cvideme , for most of 
the metals the additional lesistance remains practi 
rally constant m the range of the lowest tcmjieiature 
On the othci hand, McLellan Niven, and Wilhelm 
(Phil May p 078 1928) find that although 2 pei 

cent of cadmium added to lead me leases veiv inucli 
the residual resistance the lead still remains a supia 
conduc toi In this case it seems to me there is very 
little room left for the healthy undisturbed ciystal 
lotticc «H in a line of atoms, on an average a cadmium 
atom will be seiiaratert by only 3 or 4 atoms of load 
'I he sketch of the theory of Mi Bail left is very in 
teiesting and it will bomost impoitant to see itwoiked 
out and tested bv experiment It scorns to me that at 
present thogi eatc stclifficulty which meets any thcoiv of 
siipracondnc tivity is to account, not foi the high v alue 
of the conductivity, but for the siiddemiess of the 
phenomenon This is especially ditficult, since the 
exiKiriinents definitely indicate that no stivutural or 
thoimal phenomenon occurs at the thresliolcl tern 
peratiire and I fad to see how Mr Bartlett accoimts 
in his theory for the suddenness of the apjiearance of 
supraconductivity In any event it is evident that, 
according to his views, the mechanism of supra 
cenductivitv must take place in the healthy paths ot 
tho metal, and we must expect that the threshold tern 
peraturo will be independent of the kind of impurity 
and a constant for any given snproconductor This 
docs not seem to be strictly the case , for example, 
in indium in different siiecimens the threshold 
temperatuie was found to bo different (Tuyn and 
Kamerlingh Onnes, Com , Leyden, No 167a, p 6) 

On mv view which was supported by the evidence 
obtained m exiieriments on change of resistance m 
magnetic fields the phenomenon of supraconductivity 
IS accounted for by the sudden disappearance of the 
disturbances produced by imperfections m the metal 
which are tho reason for the additional resistance 
The advantage of this view is, first, that as the change 
must take place only in local spots in the metal, no 
change in the general state of the metal will be required 
as actually observed (wssibly, if the impuntiee amount 
to several per cent , such a change may be experimentally 
traced) Secondly, we should eimect that the threshold 
temperature would vary with different impurities intro 
duced m the metal It is evident that on this 
suggestion it is practically inevitable that all metaU 
at low temperatures will become supreu»>nductor8, if 
the infiuenee of the impurity can be eliminated I do 
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not think that thoro is any cxponmental evidence that 
the supraconductinf? metals form a seiiarute group of 
elements like the feiromagnetio group or are exeep 
tional in some other ways We finii the supra 
conducting metals in four groups of thepeiiodn table 
They have either a cubic or most irregular lattice 
some of them belong to the transition group of 
elements, and we have amongst them the metals of the 
highest and lowest molting point All the special 
relations between resistance and temperature for 
suproconductors pointed out by Mr Baitlelt ai-e 
found by a more minute analysis of expierimental 
data to apply also to some non supraconductors 
The special significance which Mr Bartlett attaches 
without any theoretical justification to the fact that 
all supiacondiictoi'H have a charac teristinteinjicratiuc 
below 243 ^ K , probably is no moi e significant than the 
fact that the atomic weight of every suinac oiiduc tor 
IS higher than the 115 of mchum because this 
happens to bo the lightest supraconductoj 

Finally, the very important iccont discovery made 
by do Haas (NATURb, Jan 26, j) 130) that the eutectic 
ailoy of gold and bismuth can Ijocomo a siijna 
conductor, must bo consideied veiy carefully The 
details of the exiienment are not yet known but from 
thopoint of view whichIamdefen(lmg,theex|)lanation 
of the phenomenon may be that m a mixture of gold 
ancl bismuth one of the metals absoibs moie leadily 
the impurities of the other, and this purification may 
be of such a natuio that it allows one of the com 
ponents to he c ome a siiiiracondiictor 

All these considerations no doubt cannot be u 
gardod as final proof of my suggestion, but they offer 
a definite application of the hypothesis and giye a 
quite fresh expenmental line of attacking the prob 
lem of supraconductivity 

P Kapitza 

riic Cavendish Laboratory 
(Magnetic Laboratory), 

Cambridge 


Mass and Size of Protein Molecules 

Bx moans of a method which utilises the rneasuie 
nient of sedimentation eiiuilihiium and sedimentation 
volooit-v in strong centnnigal fields at constant tern 
peratui’e, a systematic study of the mass and size 
properties of the molecules of various jirotems has 
been carried out m this laboratory during the lost 
five years Our work has been rewarded by the dis 
oovery of a most unexpeoted and striking general 
relationship between the mass of the molecules of 
different proteins and the mass of the molecules of 
the same protein at different acidities as well as of a 
relationship conoermng the size and shape of the 
protein molecules 

It has been found that all stable native proteins so 
far stuched can with regard to molecular mass be 
divided into two large groups the haimocyanins with 
molecular weights of the order of millions and all 
other protems with molecular weights from about 
36,000 to about 210,000 Of the group of the hsemo 
cyanins only two representatives) the luemocy anin from 
the blood of Hdus pomatxa with a spherical molecule 
of weight 6,000,000 and a radius of 1 2 0 mm. and the 
hjemocyanm from the blood of Lvmvlua polyphemw 
with a non spherical molecule of weight 2,{)00,000, 
have been studied so far 

The proteins with molecular weights ranging from 
about 36,000 to 210,000 can, with regard to molecular 
weight, be divided into four sub groups The molecular 
mass, size, and shape are about the same for all proteins 
within such a sub ^up The molecular masses char 
aoteristio of the three higher sub groups are — as a 
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first approxmiation — derived fiom the inolooular moss 
of the first sub group by multiplying by the integers 
two, three, and mx Tlie molecules of the first and 
fourth sub group are sphencal, with a radius of 2 2 mm 
and 4 0 mm respectively, while the molecules of the 
second and third sub group are non sphental Oval 
bumm and Bence Jones s protein belong to the first 
sub gioiip hn inoglobin anil senimalbumiri lielong to 
the second sub group , serum globulin belongs to 
the third sub group Khodophyceic phvtocvan, 
tvanophvceffl phycorvati Rhodopbycea plivcoory 
thrill, edestm exiclsin amandin belong to the fourth 
sub group III the neighbourhood of thou isoelcctno 

The mokculcs of most of the piotoms of the fourth 
sub group are easilv disaggregated with iiu reasuigpH 
Thus Bplivcoiyan at a pH of 4 0 belongs to the 
fourth sub gioup, but at a pH of 6 8 belongs to the 
third sub group that is its molecules are disaggre 
gated into halves and have lost then spheriial syni 
nietrv ( plivvocyan at a pH of 4 6 lielongs to the 
fourth sub group but at a pH of 0 8 about one tliinl 
of its tiiolei iiles are disaggregated into halves, at the 
same tune losing thiir sphental svinmttiv , at a pH 
of 12 0 the molecules of this luotein ai-e probably all 
reduced to the moss and shape of the piotcin molei ules 
of the first sub gioup, thus regamiiig their spherical 
symmitry R phv< eery t him at a jiH ot 4 0 lielongs 
to the fourth sub group, but at a pH of 1 1 0 about 
one fourth of its molecules are reduced to the first 
sub group Edestm belongs to the fouith sub group 
from its isoelectric point pH 5 5 to about pH 10 
At a pH of 113a considerable amount of molecules 
belonging to the seiond and third suh gioup are 
jin sent togethei with the ncrmal molecules he longing 
to the fouith sub gioup 

Although not more than 11 iliffeient jii oleins be 
longing to the gioup which displavs these iigulanties 
have as yet been studied, it would seem vi i \ iinprob 
able that the relationshifi lietween the molecular 
masses and sizes were incideiita) Perhaps the most 
striking pioof of the close relations Ixtwien the 
different protems is the fact that one and the same 

E rotem may , accoidmg to tho pH to w liu li it is 
rought, appear with the molecular mass size, and 
shajie of another protein 

VVhen looking foi an explanation of these uiiex 
pelted regularities, it would be well to bear in mind 
the fact already brought out by many b;o chemical 
ixpcriencts, namely that Nature m the jiioduction of 
organic substance within tho living coll seems to work 
only along a verv limited iiiiriilier of mam linos The 
groat variety apixiars in the specialisation ot details 
Thus it would seem that the numerous pinti ms are 
all bmlt up according to -,ome general plan which 
secures for them only a \ery limited mimlxir of 
different molecular masses and sizes when jiresent in 
aqueous solution By varying the constituents of the 
different proteins (different ]s ri entage of different 
ammo acids etc ) the chemical and electro iliemioal 
properties mav he varied sufiiciontly to enable tho 
cells to make use of thorn for their different pur 

^ The experimental data upon which the above con 
elusions are based have to a large extent been pub 
lished m the Journal of the American Chemical Society 
Part of tho material is unpublished The iiivestiga 
tions have been carried out m on operation with R 
F&hraous, J B Nichols, N B Lewis, E Cluriioaga, 
F Heyroth, B Sjogren, T Katsurai, A J Stamm 
Thf Sv pdbkro 

Laboratory! of Physical Chemistry, 

University of Upsala, 

Upsala, Sweden 
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Rate of Decay of Polonium In Different Points 
of the U S S R 

1 Hb half period of a radioacti\e element < hnrctc 
tenses the rapidity with which it decayn It the 
clasHiral theory of the spontaneously exploding atom 
be aooepteil this rate should bo the same at any 
point of the earth's surface 

In order to verify this assumption, measurements 
of the half period of polonium have been made dunng 
the past two years Polonium was chosen tor this 
purpose, ns the most convenient radioactive sub 
stance for observations of this kind, because it is easily 
obtamerl in a pure state, its half Mriod can be directly 
observed (130 ^±0 3 days), and it is also the last 
radioaitivo member of the uranium senes 

In these expenments polonium was depositeil 
electrolytically on accurately polished gilt brass discs 
of 76 mm diameter to avoid the possibihty of the 
oxidation of metallio suiface Discs having small 
rims were supplied with round covers which safely 
protected the active layer fiom mechanical effects 
The process of carrying out the expenments was as 
follows The discs were < arcfully meeiaured by means 
of a compensating electrometric set which allowed thoir 
activity to be determined through the magnitude 
of the ionisation current with an accuracy of 0 2 per 
cent The set itself was verified by means of a 
uranium standard lust after this measurement the 
active discs were packed, sealed up and sent by post 
to a number of places, where they were kept accord 
mg to instructions m the Local Weights and Measures 
Offices whuh are under the management of the 
Central Chamber of Weights and Measures 

After an interval of about five months, packets 
oontaimng the discs were returned to Leningrad and 
were immediately measured for the second time 
The half period was calculated according to the 
formula expressing the rate of deosv /, and 

to the equation T — log 0 6x//X where /, is the 
initial activity before sending to the pomts the 
activity after the receipt in Leningrad , t, the time 
between two measurements , \, the radioactive con 
stant , and e the base of natural logarithms 

The determinations of the half periods were made 
at eighteen pomts corresponding to eighteen towns, 
namely, Murmansk (1), Archangelsk (2), Lomngrad 
(3), Vologda (4), Kazan (6), Moscow (0), bainara (7), 
Kursk (8), Saratov (9), Charkow (10), Rostow/Don 
(11), Odessa (12), Astrachan (13), Krasnodar (14), 
Wladikaukos (16) Tiflis (10), Baku (17), Envan (18) 
The most northern point wm Murmansk (68® 69 
N ) and the most southern one was Envan m Caucasus 
(40° 11 N ) 

All the pomts wore distributed through a distance 
of 3000 kill along the mendian The results obtained 
show that the rate of decay of polomum is far from 
bemg equal in all points The value of the penod 
changed from 126 6day8(Tiflis) to 181 6daye(Kra8no 
dar) A sigmflcant reaction for Astrachan gave the 
value 127 8 days The average least square error of 
the observations did not surpass 0 7 per cent 

From the results obtained we leacn the conclusion 
that, taking into consideration the absence of mfluenoe 
of the metal, which could only reduce the value of 
the half period, local conditions had an mfluenoe 
upon the ropidity of radioactive decay 

To vonfy our assumption, the determinations of 
the half penod were repeated for all eighteen disos 
after they had lam about five months in Lenmnad 
The values of the penod thus found varied from 
137 2 to days, which is not outside the limits 

of observation errors On the aooompanying diagram 
(Fig 1) curve A shows the values of the half penod 
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in different places, and curve B the values of the 
half penod m Lemngrad 

The experiments desenbed are preliminary only, 
and the investigation will be undertaken on a larger 
scale with the view of determinmg without any doubt 
the influence of local conditions upon the rate of 
decay of radioactive elements 

Tlus phenomenon can be easily explamed, if we 
admit Perrin’s theory assumption of the existence of 
an external source of radiant energy which produces 
the radioactive decay of atoms If we admit the 
existence of this source m the centre of the earth, 



the rapidity of the decay must be influenced by the 
quantity of radioactive substance which is included 
m the great bulk of the basic rock The greater the 
quantity, the less must be the decay m this plewe 
^ause of the absorption of radiant energy, causing 
the radioactive decay of heavy atoms, by radioactive 
elements in the underlying layers 

In favour of this assumption also, we have the fact 
that the greatest deviations of the penod occur m 
places with disturbed tectomes, that is, in the places 
situated m Caucasus and the region adjoining it, on 
its northern boundary 

L N Bogojavlensky 
Central Chamber of Weights and Measures, 
Leningrad, April 18 


Thyroid and Temperature in Cold-blooded 
Vertebrates 

This problem which Prof Huxley discusses m 
Natube of May 11, p 712, is a very mtngmng one 
To me it appears to have more difficulties than Prof 
Huxley allows for He begins by saying that “ it is 
well known that the thyroid is oonoemed with 
temperature regulation in homothermio animals ” 
In my recently pubhshed book, “Fever, Heat Begula 
tion. Climate, and the Thyroid Adrenal Apparatus ", I 
have reviewed the very scanty and contradictory 
literature on this subject, and one could scarcely say 
that the relationship of the thyroid gland to heat 
regulation has been previously either well known or 
well understood I dare soarcely hope that my own 
views on the problem as set forth m a book pubhshed 
only a year ago have already been assumlated so 
completely as to have become a oommonplaoe of 
soientiflo literature 

In the book mentioned I directed attention to the 
difficulties of the problem disoussed by Prof Huxley 
In warm blooded animals a change of the theraoal 
environment from heat to cold stimulates the thyroid 
and adrenal glands to inoreewed Mtmty, and there le 
a rise m general metabolism Exposure to heat pro- 
duces the opposite effect it mduoes a resting con- 
dition m the thyroid and adrenal glands a^ the 
metabolism is lowered The wisting condition of the 
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thyroid gland is indicated inter alia by an accumula 
tion of colloid in the thjrroid vesicles Now m cold 
blooded animals exposure to cold produces a fall both 
in the temperature of the tissues of the animal and in 
the metabohsm, while heat raises both One might 
expect that a fall in the temperature of the animal as 
a whole would dimmish the activity of its organs, 
including the thyroid gland In that case the m 
teresting conclusion would follow that in the course of 
evolution the response to an environmental stimulus 
in a specific group of cells has been completely re 
versed although the cells have not changed their 
specific character 

Prof Huxley’s suggestion is that the thyroid of cold 
blooded ammals, like that of warm blooded animals, 
IS stimulated by cold and inhibited by heat This 
would imply that while the temperature of tho 
ammal as a whole falls and the activity of its organs 
diminishes, one particular organ — the thyroid gland — 
has a greater functional activity at a lower temperature 
than at a higher temperature One cannot exclude 
a priori such a possibility because it appears to he 
paiadoxical But it roipiires more convincing ovi 
dence for its support than Prof Huxley adduces from 
his o-wn experiments The statement attributed to 
Adler that in tadpoles low temperature caused hyper 
trophy of the tnyroid gland both in growth and 
functional activity is opn to the criticism that in 
warm blooded animals increased functional activity 
does not manifest itself by hypertrophy 

In conclusion, it may bo pointed out that the whole 
problem is further complicated by the fact that in 
warm blooded animals the adrenal gland plays a very 
important part m the heat regulating mecnanism, this 
gland acting synergically with the thyroid gland 
There is a striking parallelism between the develop 
ment of the heat regulating mechanism and the 
evolution of the adrenal gland as expressed m tho 
changing anatomical relationship of the two histo 
genetically distinct tissues which m the mammals 
form cortex and medulla This must be taken into 
account when differences m the heat regulating 
mechanism of cold blooded animals is being dis 
cussed W Cbameb 

Imperial Cancer Research Fund, 

8 11 Queen Square, London, W C 1, 

May 13 


Variation of Latitude with the Moon's Position 
In Natubb of Jon 26, 1929, p 127, Prof H T 
Stetson hsM described a variation of latitude with the 
moon’s position, and m tho Oomples rendm de 
I’Acadimie des Soiencea of July 30, 1928, A Gougen 
heim has desonbed a variation of latitude with the 



Fia 1 

age of the moon In October and November 1920 a 
senes of observations of the latitude of Oehra Dun 
(1^0, Lat. 30° N ) were mode with a pnsmatiq 
ostoolabe, which show a dear relation between the 
latiti^ and the age of the moon (Fig 1), but no 
ration at all betwe«i latitude and moon’s altitude 
No. 3110, VoL. 123] 


(Fig 2) The variation with the moon’s age was 
about one tlurd of that foimd at Algiers, and was 
apparently m phase with it 

Tho foot that the astrolabe at Dehra Dun shows no 
vanation with moon’s altitude does not of course 
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invalidate deductions made from Prof Stetson’s more 
precise and extended senes, but it seems surprising 
that the fortnightly variation (if it truly exists) should 
be larger and more easily measured than the doily 
vanation 

Each point in Big 1 represents about 10 senes of 
observations, eai h lasting alwut two hours and giving 
apparent probable errors of 0' 3 

G Bomtobd 

Survey of India, Dehra Dun 


A New Titanium Band System 
Tub dominant feature of the M type stars is the 
very extensive group of titanium oxide bands be 
ginning in the blue region of the spectrum and 
contmumg far to the red Tho group of bands 
occurnng in the blue green region has been analysed 
(see Christy and Birge, Natubl, 122, 206 , 1928), and 
shown to be <lue to a *P - ’F transition of neutral 
titamum oxide 

Bands m the re<l portion have been observed by 
many investigators and especially by P W Merrill, 
who found that those of the \7064 \7700 region are 
particularly intense in M type spectra Twenty 
bands, including m all 46 heads, extending from 
X7990 to X6270, and partially overlapping tho above 
group, have now been assigned to a new system 
The lower level is the same as that of the former 
system m the blue green Tins, and tho fact that 
both systems appear in absorption in stellar siiectfia, 
show that the two are resonance systems The 
frequencies of the heads of the new system are given by 
14172 21 

14106 81 +(862 6n' - 3 84n'«) - (1003 Sn* - 4 61n'*) 
14030 8) 

with an average residual of 1 cm * As shown by 
the formula, the mean separation of the heads is 
70 7 cm * The mean separation of the lower levels 
of the blue green system was shown indirectly to be 
about 70 cm ^ (see Fhys Rev , May 1029), mdicatmg 
that tho upper level of the now system is single 
Each of the three heiids of the more intense bands 
has a clearly marked secondary head at about 10 cm 
to the red These latter heads are formeii presumably 
by the Q branches Since transitions between singlets 
and tnplets are very uncommon m bemd spectra, the 
upper level is in all probability a *S 
'The values of and u^"x’ (that is, 1003 8 and 4 61) 
are boheved to be somewhat more eujourate than those 
pubhshed previously, and are be«ed on the mean 
separation of levels os found from both systems 
Using the new values and assuming a Imear extrapola 
tion, the heat of dissociation for the lower level is 
found to be 6 74 volts The total energy resulting 
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from the (hasociation at the other two levels ia also 
about 7 volts There aie still a few bands in the 
region \0270 to X6600, overlapping both systems, 
which remain unassignecl Their general appearance 
IS different from that of the bands in either analysed 
system Andrew Christv 

University of Califuinia, 

April 22 


Mimicry 

The objHi tions to natural stlecticm and chanoc 
variation laised by luy fnend Prof h W MacBride 
in Nature of May 11, are those expiesseil by Asa 
(!iay anil answoiwl by Dai-wm, when m 1867 he sent 
the aihancod sheets of Vaiiation of Animals and 
Plants under Uomostif ation " to the groat Arm rican 
hntanist Ihe (Toativo power of natuial seloetion is 
explained by a metaphor 

“If an arthitert were to rear a noble and com 
niodioiis edihce, without the use of rut stone, by 
selei ting from the fiagrnents at the base of a precipice 
wedge foiined stones for his arches, elongaterl stones 
for his lintels, and flat stones for his roof, we shoulrl 
admire his skill and regaid him as the paramount 
jKiwer Now the fragments of stone, though indis 
petisable to tlie architect, bear to the edifice built by 
him the same relation winch the fluctuating variations 
of 01 game beings bear to the varied ancl admirable 
structures ultimately aicpiircd by their moilified 
descendants ’ 

Now ajiply Pi of MacBiide s argument to Dai-wiii s 
metaphoi Why are certain stones selected ? Be 
cause they an the fittest ” Certainly ' How do we 
know that they are the fittest ’ Because they are 
selected ” ObviousK absurd 

Again referring to ‘chance’ or ‘accident’, Darwin 
wrote ‘ The shape of the fragments of stone at the 
base of our pietipice may be called accidental, but 
this IS not strii tly correct for the shape of each do 
ponds on a long sequence of events, all obeying natuial 
laws But m regard to the use to which the 

fragments may bo nut then shajie may be strictly 
said to bo accidental ’’ 

With regard to birds as enemies of butterflies, the 
necessities of space prevent me from doing more than 
refer Piof MacBiide to the publications of the 
hintoinolngical 8ooiet> of London, where he will find 
much evidence of serious attacks as well as numerous 
isolated examples 

In reply to Dr Carter s interesting letter, 1 would 
jioint out that the behaviour of an insect eating animal 
may suggest processes essentially similar to the 
simpler reactions of man A chameleon once stung 
by a honey bee would never touch another The 
association and memory were perfect after a single 
lesson It must be romemberecl, too, that mimicry is 
esfiecially charactenstio of forest butterflies where the 
alternation of sunlight and shadow renders the imper 
feet resemblauioe of a flying insect far more effective 
than it would be m uniform light or shade 

Edward B Poulton 

Oxford, May 24 


Another Specie* of Monoicioue Oyster, OsfrM 
pUetta Chemnitz 

It was noted by me m 1926 (Proc Boy Phya Soe , 
vol 21, Part 2 , 1926) that the different speoies of 
Oatrea can be grouped into two categories, the 
moncBOious and the dioecious I also enumerated 
several f u n d a m ental pomts of differenoe between them 
morphologically and physiologically Later m 1928, 
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J H Orton mNATDRE, Mar 3, 1928, put more emphasis 
uiKin the distinction of the two categories 

There are more than sixty sproioa of Oatrea dis 
tnbutod all over the world llie greater part of 
them are dicocious, while the recorded species of the 
monnooious oyster aw not many The first four 
species given below have already been recorded as 
having every character of a monoecious species 

I heie introduce one more sjiecics of the monoecious 
category which has not yet been recorded as such, 
namely, O pheata Chemnitz, or O pluMtula (Jmeliii, 
the lattoi being probably the synonym of the former 
There are therefoie five species now known to bo 
munii Clous Oatrea, as follow 

O denaclarnelloaa Lischke, the Japanese species 
O cduba Linn , the European species 
O lurida C'ariiontor, the British Columbian spec loo 
O am/nat Sowerby, the Australian speoies 
O phuitu ( htmmtz 

Ihe present species is found cm the east coast of 
Japan It is by no means very law, yet it has not 
attracted much attention of biologists or laymen, as 
Its size IS always rather small 'fhe species can attain 
sexual maturity m one full year, showing white sick ’ 
and ‘ block sick ’ stages, as is typical for the moncecious 
habit The size at maturity is only three centimetres 
in the longest diainetor Even the largest specimen 
lately attains more than six continietres 

Ikhsaku Amemiya 
Jisheries Institute 

Faculty of Agriculture, Imperial University, 
Komaba Tokyo, Japan 


Television InvenUons 

In Nature of April 27, p 637, a notice sppieared 
of a book by Mr C Francis Jenkins, of Dayton, Ohio, 
entitled ‘ Badiomovies Radiovision, Television” 
With some difficidtv I ha\e obtained a copy of this 
book from Amenca, and find m it, in a picture which 
appears to be on page 74 (though no paging is given), 
a descnption copied from a journal of July 26, 1894, 
ascribing to C Francis Jenkins an apparatus for 
transmitting pictures by electricity, iinaer the name 
of the Jenkins’ Phantoscope This is iclentical m all 
essentials with the method of television proposed by 
G R Carey, an Ainencan, and dated 1876 according 
to “ La Television Electnque ", by A DauviUier, 
publmhod much later, in 1928, by La Revue Oenerale 
de L'Eleetricite, of Pans , while an illustrated desenp 
tion of Carey’s method also appears m a copy I possess 
of Deaign and Work for June 26, 1880 

These discrepancies in dates are worthy of notice, 
as IS also the suggestion in “ Television ’ , by Alfred 
Dinsdale (editor of the TeUvxaum magazine), published 
so recently as 1928, that Baird’s transmitter was the 
first means by which real television was achieved, 
a means illustrated by apparatus at present on view 
in the Science Museum, South Kensington, in which 
the picture was formed piece by piece by passing hght 
through staggered apertures m rapidly revolving discs, 
but which was, according to Dauvillier’s very com- 
prehensive survey of television inventions, actually 
patented by Nipkow, a German, so long ago as 1884, 
some forty two years before the arrangement was 
attnbuted to Mr J L Beurd, that is to say, actually 
five years before Mr Baird appears, from ” Who^ 
Who ”, to have been born 

A A CaMPBEIX SWINTON 

40 Chester Square, 

London, B W 1, 

May 28 
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Down House and Darwin 


OWN HOUSE, the home of Darwin from 1842 
to 1882, now vested in the British Associa 
tion m custody for the nation, was formally 
dedicated to the public access on June 7 A 
distinguished company of members of the General 
Committee of the Bntish Association, representa 
tives of Darwm’s family and of societies to which 
he belonged, and other invited guests, listened to 
the short eoromony at which Sir William Bragg, 
president of the Association, was in the chair, and 
Sir Arthur Keith was the mincipal spokesman 
It will be remembered that Sir Arthur Keith, at 
the conclusion of his presidential address on the 
present position of Darwimsm, at the Leeds Meet 
ing of the Association in 1927, put forward a plea 
for the preservation of Down House This was 


pronuitly answered by Mr Buckston Browne, 
F R C S , who (m brief) bought the property, gave 
it to the Association with a generous endowment, 
has fully restored the whole house, and has brought 
back the ground floor as nearly as possible to its 
condition in Darwm’s time, presenting many 
appropriate objects of art from his own collection 
l^ly a noble benefaction, and one which imposes 
new and welcome duties upon an Association 
which should prove itself pecaharly fitted for dis 
charmng them The nearest parallel to them is 
found in the Association’s action m 1842, when it 
saved Kew Observatory from bemg diverted from 
scientific use, and sustamed the buraen of its mam 
tenanoe for thirty years Down House, however, 
will be no burden, but a very honourable trust 
Those whose minds find no appeal m the senti 
meat underliung the establishment of this memorial 
to one <rf the greatest of ail leaders of research 
cannot be otherwise than an insignificant mmority 
No 3110, VoL 123] 


To the many it will mean more tlian a little to 
recapture, as they still may, the atmosphere in 
which Darwin, m the words of the inscription now 
erectofl beside his entrance gate, ‘ thought and 
worked for forty years ” They mav view the 
‘ old study ’ in which the “ Origui of Species ” was 
written, and others of his rooms, restored with much 
of his own furniture and articles of use, which have 
been sent back to their place by members of his 
family and other generous donors They may pass 
through his gardens (in the restoration of which 
the Association has no small task before it) , they 
may follow him around the Sand Walk and still 
enjoy, as he did, the view across the pleasant 
valley towards the Sow Wood, as yet untouched 
by the builder oi any othi r modernising influence 
save the gentle intrusion of a 
golf course , and here is m 
dicafed a further justification for 
the {iresery ation of the property 
A pamphlet issued by the Associa 
tion for distribution to visitors 
quotes a description of the neigh 
boiirhood as intensely rural and 
quiet though only sixteen miles 
from London Bridge ”, and pomts 
out that Down still preserves 
these characteristics It may 
well be that in the future, as the 
outer circle of I>ondon i xtends, the 
preservation ” of the estate ‘ will 
be regarded as an wsthetic blessing 
only less than as a dutiful tribute ’’ 
to Darwin’s memory 

Behmd these considerations, 
however — one fundamental, the 
other at least powerful — there 
arises the hope that the estate 
may lie put to use for the direct 
benefit of science The attamment 
of such an object h present 
m the minds of tho donor, of 
the members of tho Down House Committee 
which the Association has appointed for the 
management of the property, and of others besides 
No plan has as yet taken dotoite shape , none could 
or should be given effect m a moment But it is 
not difficult to euvisage more than one direction 
m which tins idea — rather, this ideal — could be 
realised Meanwhile, when it is realised that the 
property was only vacated by the previous tenant 
SIX months ago, the condition of the property re- 
markably attests Mr Buckston Browme’s gener- 
osity and enthusiasm A most distmguished 
American biologist has characterised his action 
as “ imtiating one of the most splendid movements 
of all time ” An American committee hiw been 
appomted to oo-omrate with the Association’s 
committee, especially m endeavounng to recover 
Darwuuana now in America There are those who 
look forward to Down as a scientific Stratford on 
Avon for future generations So may it be 



no 1 — D»nrln a houae at Down, Kent 
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The British Eclipse Expeditions of May 9, 1929 

By Prof F J M Stratton 

B y the time those notes appear in print the I the Residency and the echpse camp is close by 
facts on May 9 will be known of the eleven The necessary electric current required for Ih 
cxpelitions from h ranee Germany Great Britain Carrolls comparison arc s^tra and for the mer 
Holland Japan and the United States which are I cury lamp to be used by Dr Aston for the mter 

ferometer has been obtamed from 
the town mams and through the 
kindness of the Regent all con 
structional work required has 
been done by the P W D Photo 
graphic troubles have been largely 
met by the kmd permission of the 
medical authorities to make use 
of tl e dark room facibties at the 
local hospital 

In biam the conditions are 
much more difficult but the 
Siamese authorities have done 
everythmg possible to facilitate 
the work of the observers At 
each place the Government has 
erected a hut camp with mess 
room office kitchen six rooms 
and servants quarters lit by 
electric light All constructional 
material requireii and labour 
have been supplied arrangements 
made to guard the echpse camps 
and to meet the requirements of 
the observers m the matter of 
at present scattered on the line Sumatra — Kedah — i electric current by the provision of portable electric 
Siam — Cambodia — thePhihppmes News can only plants His Majesty the Kmg of Siam appomt^ a 
be supplied here of the Japanese expedition under I special reception comnuttee charged with the duty 
Prof &tome to Titra in Kedah 
of the German expedition under 
Dr Rosenberg to I^okc Bhodi m 
Siam and of the two British 
expeditions to Alor Star in Kedah 
and to Pattani m Siam In all 
cases it can be said that pre 
parations are well m hand at 
tended so far by no serious de 
lays or troublesome mischances 
Shelters of atap mlm in many 
cases supplemented by canvas or 
other Imings to get the effect of 
a double roof cover the mstru 
ments preliminary adjustments 
are made and weather conditions 
do not seem likely imduly to 
hmder the final adjustments So 
far as can be gathered by com 
panson with present weather 
conditions prospects are most 
favourable at Pattam their 
Majfflties the Kmg and Queen 
of Siam are to visit the Bntish 
oamp there for the eeb^ as m 
1876 the then Kimg of Siam observed the echpse of helping the astronomers m every way and right 
fimn Sir Arthur Schuster s camp well have they earned out their allott^ task M 

In Kedah the Resident Adviser to the Regent the local authonties m them turn have added to the 
has done everytiung to facibtate the work of the obligations that the expeditions are under to the 
expeditions Dr and Mrs Jackson are staying at Siamese people Photograp^o difficulties ate not 
No 8110, Vox, 123J 
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insuperable, though real, m this hot chmato A 
good deal can be done to meet them with ice from 
the local factory , and an eflScient coohng plant, 
specially design^ to meet the requirements of an 
eohpse dark room, should make matters still easier 
by providmg a good supply of cooled water 

Most of the personnel for the actual observations 
have already arrived, but special mention must be 
made here of the services to the British expeditions 
of their honorary secretary, (kil ,1 Waloy Cohen 
Not only did he thoroughly explore both sides of 
the peninsula m 1928, bnnging back valuable in 
formation as to meteorological conditions and as to 
local possibilities for eclipse preparations — and 
mcidentally he interested many influential people 
in the coming echpsc — but he also arrived m the 
East this jear ahe^ of the observers and made all 
the preparatory arrangements, so that a great deal 
was already done and m hand when they arrived 
At Pattam, Col Waley tkihen has also continued 
to relieve the scientists of the expedition of all 


worries about such matters as mossing, local 
financial arrangements (not easy when there is no 
bank withm many hours’ journey of the camp), and 
the multitudinous details which haye to bo at- 
tended to, if matters are to go smoothly 

The accompanymg photographs, taken by Dr 
Royds, director of the Kodaikanal Observatory, 
show (Fig 1) the special camp erecteii for the 
observers to live in, and (Fig 2) the astrographio 
tekscope from Crconwich m course of erection with 
Mr P J Mclotte’s instruments, including a corona 
graph of 19 ft focal length with a direct vision 
prism for the hrst and second flash, three spectro- 
graphs, and a double tube camera with a Nicol 
prism ui front of one object glass for a polariscopio 
study of the corona 'fhe party of the observers 
and assist lilts on the day of the eclipse will be 
twelve In aildition to those abov e mentioned and 
myself. Prof F Barnes and W F Kibble, of 
Madras, have already been at the camp for some 
days and given valuable help 


Einstein’s and other Unitary Field Theories An Explanation for the General Reader 
By Prof H T H Piaoqio 
II 


Gbombtrv on a Sfhkre 
rpHE leading ideas of the geometry that Emstem 
- 1 - chose (Riemamiian) can bo made clear by 
considermg the properties of a geographical globe 
(Fig 1) on which are marked the mondians and 
parallels of latitude These divide the surface into 
what we may call curvilmear rectangles But 
these rectangles are not all of the same size or shape 
For consider two points with the same latitude but 
with lonmtudos diffenng 
by one (mgree The dis 
tance between them de 
pends upon the latitude , 
it IS greatest at the equator 
and zero at the poles 
Thus APB IS greater than 
DQC For a sphere the 
distance between two 
pomts with the same longi 
tude(»e on the same men 
dian), but with latitudes 
diffenng by one degree, 
18 constant, but if our 
globe (like the earth itself) 
IS flattened at the poles, 
this distance will agam 
depend uTOn the latitude 
In either case, we cannot find distance between 
two pomts A and C on the globe merely by knowing 
the dxjferencet of their latitudes and their longitudes, 
whereas m a plane the distance between two pomts 
is determined solely by a knowledge of the differ- 
ences of their X and of their y oo ordinates This 
is what 18 meant by the rather alannmg statement 
that the sphere has a Riemannian metric, while 
the plane has a Euohdean one (^ mathematical 
qmitKils, shows a Euohdean metric, 

but -i 'b shows a Biemwmian metric, 
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provided that g,i and gjj are functions of x and y, 
or of either of them ) 

It IS not only a plane that has a Euclidean metric 
Take a piece of squared paper, and roll it up, or 
bend it (without stretchmg or tcarmg) mto as queer 
a shape as you please The squares drawn on it 
remam all of the same size as before, hence the 
metno is still Euchdean Such a surface is said 
to have zero Oaussuin curvature, although it is what 
an ordmary person would call curved The real 
distmction between it and a sphere is that the 
squared paper can be flattened out agam, whereas 
it IS impossible to flatten out a sphere or a piece 
of it (as may be easily vended with a piece of a 
broken rubber ball) Another way of putting this 
IS to say that any attempt to make a flat map of 
the earth must lie imperfect and mve a distorted 
representation, as is obvious on Mercator’s chart 
near the poles 

A well known problem m geography or naviga- 
tion IS to determme the shortest route that can be 
traversed between two points on the earth’s surface 
On a model globe we can determine this expen 
mentally by stretchmg a piece of strmg between 
these two pomts It will be found that it will lie 
m what IS called a Qreat Circle, namely, one the 
plane (rf which passes through the centre of the 
earth It is important to notice that it is not the 
same as a parallel of latitude In fact a ship that 
has to sad between two pomts A and B on the same 
parallel APB (north of the equator) will, to follow 
the Great Circle AGB, have to sail north of this 
parallel and then come back to it, a method rather 
tiresome to navigators, as it entails a contmual 
change of direction (as measured by compass 
bearing) A Great Cucle on a sphere has one of 
the properties of a straight Ime m a plane, namely, 
that of being a geodeetc or shortest distance between 
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two points on it but not (in general) another that 
of having a constant direction This may bo 
considered to belong to a route that makes a con 
stant angle with ttu mendians it is called bv 
navigators a rhumb hrui or loxodrome They often 
use it m spite of it not being a geodesic liccause 
it preserves a constant compass bearing which can 
bo deternimed at once by drawmg a straight line 
between the two positions as marked on Mercator s 
chart It 18 important to notice that what we here 
call constant dirictun on a sphere is dihned by 
reference to compass beaiing or Polo star or axis 
of ritation (through which the meridians pass) 
each of which is really quite indeiandcnt of the 
geometry of the sphere itself and to that extent 
IS arbitrary 

(eFOMKTRICAL BaSIS OF EiNSTEIN S 
(.EXFRAL Theory 

Pinsteins ( eneral Theorv may now be stated 
broadly as the assumption that the physical 
geometry of space time is one which has a Rie 
mannian metric and a curvature and in fact is 
somewhat analogous to geometry on a sphere 
The analogy is nm Ic closer if wi replace the sphere 
by a surface like a hen s egg of which the curvature 
IS V anablo If the egg has been hard boiled an 1 
then deprived f its shell so os to be flexible the 
analogy is still further improved for the t aussian 
curvature and Rion annian metric which dojiend 
only cn a network of curves drawn on the surface 
ancl deformable with it are the properties with 
which Einstein is concerncl It is important to 
notice that no acce unt is taken of any meas ire 
mints except those made on the surface which 
from this point of view is a two dimensional 
region 

Iho non mathematical reader may however 
say How can two dimensional results on a sphere 
or egg which everyone can iraagmc be applicable 
to four dimensions which are incc nceic able ^ 1 he 
answer to this is that the sjmibols used by mathe 
maticians have the valuable property that they 
enable us to work largely by analogy m four 
dimensions almost as easily as in two Ihe merit 
of Riemanman geometry which to those unfamiliar 
with it may appear rather complicated is that in 
it the physical laws of the motion of a planet or of 
a ray of light are the sinuilest possible namely 
that they are geodesics By stipulating that the 
paths must bo very nearly those given by Howton s 
law of gravitation we got some indication of how 
to determine the coefiicients m the Riemanman 
metric To determine these fully requires other 
considerations too lengthy to enter into here 

As IS now well known this theory has been 
strikingly successful not only in explaimng a 
known fact the anomalous motion of the pen 
hehon of the planet Mercury but also m predicting 
successfully the effect of a strong OTavitationid 
field on the bending of hgbt and the shut of spectral 
Imes Echpse ex|^itions speedily conWied the 
first prediction but the second was originally 
deniea by experimenters The spectral shift is 
\0 3110, VoL 123] 


now admitted to exist and the minute effects due 
to the sun have been supplemented by the more 
easily observed effects due to the dark star of 
enormous density called the Companion of Sirius 

Physicai Basis of the Unitary I ield Theories 

OF WeYI JiDDINOrON AND FlNSTKlN 
We have seen that the bpecial Relativity theory 
18 fundamentally an electromagnetic one while 
the General Theory is fundamentally gravitational 
After eonstructing a geometry of space time 
Bptcially chosen so as to explain gravitation in 
a simple manner hmstem found that electro 
magnetism could be httod into the scheme but 
could just as well be left out Now this is scarcely 
satisfactory (Travitation and electromagnetism 
are both physical phenonuna and why should ono 
be considered as an essential property of space 
and the other as only an ac ( ident i Was the world 
constructed solely for the requirements gf gravita 
tie a and then part of it let off to electiomagnetism 
as a lodger * The obvious thmg seemed to bo to 
modify the Riemanman geometry so that it would 
serve gravitation and eleetn magnetism equally 


Gf( metrical Basts ( f Weyl s Unitary 
Theory (1018) 

hmstein had made gravitation appear as a 
natural consequence of replacing huclidean geo 
metry by Riemannian m which the geodesics lose 
their property of preserving a fixed direction 
Weyl pro|) 08 ed to replace Riemanman geometry 
b^ another in which the idea of length is also given 
up In his theory at any rate in its onginal form 
the length of a rod altered every time it passed 
round an clcctnc current I his theory certainly 
gave some interesting mathematics m which 
equations of the form of Maxwell s electromagnetic 
ones mode their appearance but as it has received 
no experimental confirmation whatever it need 
not lx considtreil very senously 

Eddington s Unitary Theory (1921) as a 
Graph 

Weyl 8 geometry formless as it seemed still 
retained one defimte property of which Eddington 
promptly proceeded to divest it We shall not 
enter into details because Eddmgton avowedly is 
not claiming to construct a physical theory but 
only an dlustration or graph which may be 
looked upon as a device useful m enabling us to 
grasp certam mathematical relations He hoped 
It might throw light on the nature of the forces 
which prevent an electron from exploding but up 
to the present it does not seem to have done so 
Eddington considers that not only his own 
unitary theory but also Weyl s and Emstein s are 
graphs However from Einstem s own words — 
my opmion is that our space time contmuum has 
a structure of the kmd here outlmed — it would 
appear that it is claimed to be a genuine physical 
theory 
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EmsTKiN’s Unitary Theory (1928-29) 

Whereas Woyl and Eddington replaced Rie 
mannian geometry by others stdl more unlike 
Euclidean, Einstein has now, in part, returned to 
more ordinary ideas His geometry is one which 
possesses distarU paralklism as well as a Ricmanman 
metric To explain what is meant by distant 
parallehsra, we return to our two dimensional 
analogy Cover our hen’s egg, or any other surface, 
with a netw ork of c urvilinear rectangles ’ ‘ Parallel 
directions ’ are dofaned as those which make the 
same angles with corresponding sides of the lix,al 
rectangles This dehiiition leaves the original 
choice of the network undefined, but we saw that 
on a sphere direction had to be defined by some 
thing, like a magnetic compass or a pole star, 
which was not a property of the sphere itself, and 
so in a certain sense undofaned by its geometry 
alone 

Perhaps Einstem’s parallel directions may be 
ultimately defined in terms of dynamics He may 
even got back to the position of NewtAin, who con 
ceived absolute rotation t^i bo a nal thing, which 
could 1)0 ditcctcd by seeing whether the surface 
of a fluid was a paraboloid of revolution or a piano 
The behaviour of Foucaults pendulum and of 
gyroscopes certainly seem to furnish us with a 
dynamical definition of direction 

By using our sphere, we may even give some idea 
of the actual function that Einstein takes to measure 
what may be called electromagnetic potential 
Suppose a boat has two short trips, each of one 
mile, one east and thi other north By sailing 
first one mde oast and then one mile north, lot us 


The DetectK 

1 1HE natural facihty with which the radioactive 
elements disintegrate has led on one hand 
to attempts to break down atoms artificially, and 
on the other to build them up from simpler particles 
Rutherford succeeded m conveying the necessary 
energy to some of the less massive atoms and 
broke them dowTi by bombardment with suflficiently 
energetic « rays, atom by atom at comparatively 
rare mtervals the process of atom building is still 
not more than a dream, realised perhapi m the 
depths of space as Millikan has suggested m order 
to account for cosmic rays 
The production of gold from mercury, and many 
another attempted transmutation, have proved, to 

E ut it mildly, apparent rather than real changes 
a the case of the expenments in which helium 
was supposedly formed m som'd way or another by 
an electric diw^harge, there has lurked for a long 
while a certain feolmg of unsatisfactormess Prof 
Paneth’s recent work goes far to dispel this feeling 
(see ZeUs f phys Chem , 184 , 363, 1928, and 
1, 170 and 263, 1928) The outcome is mdeed 
satisfactory those that found hehum have reason 
to have got it , those that did not might well have 
found it, and been misled perhaps as to its origin 
Paneth and Peters show that helium is the only 
gas which at ordinary temperatures can diffuse 
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roach a j)omt C By sailing first north and then 
east we reach a different pomt C', since the parallels 
of latitude get smaller as we go north (see Fig 1), 
The distance CC' represents Einstein’s potential 
This illustration is not exact, because on a sphere 
CC' IS very small compared with the distances 
AB, BC, whereas in Einstein’s theoiy it is essential 
that it should not be so 'I'o illustrate this we 
should have to suppose our sphere to have a cnnkly 
surface 

If we now take the corresponding construction 
for three dimensions, the result is rather queer 
If AB and DC are parallel ’ paths, the path from 
B ‘ parallel ’ to AD will not intersect DC It is 
propel tics of this kind that Eddington finds un 
attractive, but they are essential to the electro 
magnetic jiart of the theory 

Of course the ultimate test of the theory must be 
by oxpennieiit It may succeed in predicting some 
mteractioii between gravitation and electromagnet 
ism which can be confirmed by observation On 
the other hand, it may lie only a graph ’ and so 
outside the ken of the ordinary physicist Ein 
stem’s pa|>cr points out that so far there has not 
been tune to examine the full consequence of his 
oijuations 

Even supposing the theory fullv established, 
there arc still fresh worlds for EiiisUm to conquer 
The quantum theoiy remains outside his scheme 
He made an attempt to deal with this so far back 
as 1921, but without any striking success How 
over, it has been suggested that the postulate of 
distant parallelism wiU enable the umtai \ theorv 
to take over Dirac s theory of a spinning electron 
almost urichangoil 


1 of Helium 

through glass At a pressure of 0 "i atmosphere 
10 “ CC of helium will pass through a thickness 
of 0 6 mm of soda glass per cm * }ier hour The 
amount of helium tiiat gets through from the air 
at ordinary pressure into an evacuatc'd glass vessel 
(1 mm wall thickness) is 10® times less, so that a 
glass apparatus is for all piactical purpost s tight ’ 
at ordinary temperatures When warm thi rate 
of diffusion through the glass is much gn ater (cf 
Lo Simlo, Atti R Jccod Liruin, 30, 1 , 85 , 192 1 ) A 
hard glass tube 1 6 mm thick at 600° C lets through 
10 • c c of helium from the air per cm • |)er hour 
Helium, indeed, can be separated from neon and 
other gases by diffusion through hot glass It is 
otherwise with palladium Helium will not diffuse 
through palladium at a red heat A mixture of 
helium and hydrogen can be separated completely 
by diffusion of thi hydrogen through a palladium 
capillary , the quantity of helium that gets through 
18 not even 10 “ of the quantity of hydrogen that 
passes Helium and neon are found in the gases 
absorbed by glass which has been m contact with 
air, but the gas is considerably ncher m hehum 
than m neon On the other hand, if there is a 
minute fiaw m the glass or at a tap, causuig a leak 
however small, the neon and helium found m the 
residual gases remain in the same proportion as 
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they exist m the air approximately 3 1 (It 
18 noteworthy that Paneth and Peters found that 
good taps could be relied on not to leak if properly 
ground and greased their apparatus was tnorefore 
not made tap free Twenty taps standing 48 hours 
had not leaked to the extent of more than 10 • c c 
air equivalent to about 10 c c Ne and He ) It 
can be shown that a vacuum tube which becomes 
heated by a discharge will contam afterwards traces 
of helium if it is not protected from access of air 
externally however groat other precautions may 
havi been taken to prevent ingress of air A 
double wall is not even sufficient if both become 
warm It is necessary to immerse the tube m 
water ( r m oil which cools and at the same time 
seals thi glass The presence or absence of helium 
m the residual gases is therefore mainly a question 
of till temperature of the walls of the tube and the 
sensitivi ness of the method of detection 

Paneth gives 10 to 10 o c ns the hmitmg 
voluiiio of helium which can be detected spectro 
scopicnlly This means that in his apparatus the 
helium and the neon in about 10 * c c of air can 
be detected — a limit about 100 times smaller than 
that given for the method used by btrutt {Proc 
Hoy Soc A 89, 490 1914) A careful study is 

made of the quantity of gas roquu^ to brmg out 
the vaiious spectral Imes for the pure gases neon 
and helium and their 3 1 mixture obtained from 
atmospheric air Ihe spectra of the gases are ex 
ammod usmg a capillary tube about 0 1 mm bore 
the fine capillary makes it unnecessary to use a 
slit with the spectroscope Fxcitation is provided 
by external electrodes The results enabled esti 
mation of very mmute quantities of the gases to 
be made without recourse to uncertain volume 
measurements in fine capillary tubes Por quan 
titles at the limit of detection (10 ^® o c ) only the 
6876 and 6016 Imes of hehum are visible and only 
the 6862 line of neon Ihe latter masks the 6876 
hehum Imes m a mixture of the two gases and only 
6016 remains visible Paneth succeeded m this 
way m measurmg the quantities of hehum (about 
10 * c 0 ) generated by only about 40 CTams of 
tbonum in 113 days taking very special preoau 
tions to prevent contamination with hehum from 
other sources Even with every precaution a trace 
of neon was also detectable 
Either calcium or an eleotncally heated spiral 
of palladium were employed for removing large 
quantities of hydro^n from the gases under ex 
amination for smaller quantities combustion with 
oxygen at the surface of palladium sponge was used 
The gases were taken from place to place along 
with oxygen which was afterwards removed by 
absorption with cooled charcoal the residual rare 
gases bSmg run up mto the capillary tube for 
the spectroscopic test Special precautions were 
taken to prevent any rare gases being present in 
the electroljdacally generated hydrogen and oxygen 
used throughout the work these latter were shown 
to contam less than about a milhonth of a per cent 
of air All parts of the apparatus wnth lai^ glass 
surfaces and those subjected to heat were vacuum 
jaoketted and then immerse^ 'u water 
No 3110, VoL 123] 


Paneth and Peters have bombarded salts of 
potassium they have run a heavy discharge through 
hydrogen between aluminium electrodes at pres 
sures from 1 to 85 mm and also between a 
palladium spiral electrode through which a large 
quantity of hydrogen was diffused without obtam 
mg any hehum or neon other than traces from 
ascertained sources They have tried a powerful 
silent discharge through hydrogen at 10 to 760 mm 
pressure and they have passed a heavy discharge 
through paraffin examining the hydrogen so gen 
erated In all cases the results were negative 
rovided the glass was protected from transfusion 
y hehum from the air In spite of the stability 
of hehum and the possibihty of biiddmg it up from 
protons and electrons with i volution of 7 x 10“ 
cals jier mol these oxpenments show that even 
with a favourable high concentration of hydrogen 
the amount of hehum so formed is oertamly less 
than 10 • c c The same result applies to the 
production of helium by bombardment of water 
and of mercury with ji and y rays To those ex 
periencos have to be added those of Allison and 
Harkins (J A f S 46 814 1924) m which very 

heavy discharges were employed yet with no posi 
tive effects (^nsidormg too that the sensitiveness 
of detection m Paneth and Peters work is claimed 
to be 10* times greater than the volumes of helium 
and noon obtamed in those exprimonts by other 
workers which have appeared to give positive 
results {eg production of helium from salts of 
potassium where the quantity found was between 
10 * end 10 • c c ) it is fairly definite that their 
source must be other than permitted by Paneth s 
arrangements and precautions 

One of these sources when hehum is alone found 
IB no doubt the diffusion of hehum through heated 
glass (or quartz) It is mteresting to note that 
this was also the conclusion of Masson in his ex 
penmonts with the quartz mercury arc {Proc Roy 
Soc 91 30 1915) It IS noteworthy that Paneth 
found that glass which is exposed to air contains 
hehum and less neon (60 cm * of glass holds more 
than 10 • c 0 He) Hydrogen greatly assists the re 
moval of these adsorb^ gases Oxygen however, 
has practically no effect in washing them out of 
the glass Heating alone without washmg with 
hydrogen is also comparatively meffective This 
fact seems also to explam some features of the 
earher work Prof Paneth s work has gone a long 
way to clear up the unsatisfactory state m which 
this subject had been left There is now no evidence 
for the formation of the rare gases by the disoharm, 
but very defimte reasons for their detection m the 
land of expenments which were earned out {eg 
presence of He m X ray tubes as found by Ramsay 
(Natubb 80 602 1912)) 

Passing from experimental work of a ontical 
nature to that with a more constructive object, 
Paneth has utilised his methods of detection of 
mmute quantities of hehum m connexion with a 
vanety of other problems (see Zeit anorg Chem , 
178 383 1928 , and Ze\t f EUktrochem , 84 046 , 
1928) Amongst them may be mentioned the ongm 
of the abnormal hehum content of sylvm and beryl. 



Jtjnb 8, 1929] 


NATURE 


881 


the quantity and ongin of hehum m gases of natiual 
ongin and the hehum content and age of meteontes 
At Ahlen m Westphalia a source of natural gas 
has been found to provide about 40 m * per day 
contammg 0 19 per cent helium but this does not 
compare with the source at Calgary m Canada 
330 000 m • per day contammg 0 33 per cent He 
or with that at Petiola in Texas 426 000 m * per 
day of 0 9 per cent The ages of the various iron 
meteontes mvestigated are found to range from 
that of the Savic meteonte (8000 years perhaps) 
to the hoarmess of the Nelson Co meteonte com 
parable to the age of the earth (2 6 x 10* years) It 
IS thought that passage near the sun might account 
for the removal of hehum from the feavik meteorite 
makmg it appear more youthful than it is really 
likely to be 


Another mterestmg direction of Prof Paneth s 
work was m the attempt to prepare hehdes after 
the manner in which he has so successfully made 
hydndes of vanous elements No trace of the 
formation of hehdes of arsenic antimony lead 
germanium selemum lodmc and chlonne was ob 
tamed In the experiment with chlorme tht merest 
trace of the formation of a helide would have been 
detectable It is considered that such hehdes as 
can bo formed can only have a very fugitive exist 
once of the order of 10 * second 

One might recall the words of Tnonardo da Vmci 
in connexion with all this illuminatmg work 
Experience is never at fault it is only our 
judgeiiu lit that is m error m proinismg itself such 
results from expentnee as are not caused by our 
experiments A ( F 


Obituary 


Georoe Birtwistle 

C 'lEORGE BIRTWISTLE was bom at Burnley 
X m 1877 Educated at Burnley Grammar 
School and Owens College he won an open scholar 
ship m mathematics at Pembroke College Cam 
linage ml895 He was bracketted Semor Wrangler 
m 1899 and was placed m Class I Division I of the 
post graduate part of the Mathematical Triposin the 
following year He was immediately elected to a 
fellowship and was responsible for the mathematical 
teachmg m Pembroke until the time of his death 
He had also served as assistant tutor and prstector 
of the college He died very suddenly and un 
expectedly on May 19 

It was as a teacher rather than as an mvestigator 
that Birtwistle was known and as a teacher that 
he played a conspicuous part m Cambndge mathe 
matics especially durmg the last ten years In 
certam respects his position was unique for he 
was a link between the older theoretical physios 
and the new Since the War while contmumg to 
lecture on classical mechanics electrodynamics and 
hydrodynamics his mterest m more recent develop 
ments always strong rapidly mcreased He began 
to lecture on the older quantum theory on thermo 
dynamics (then just mtroduced into the schedule 
of elementary teachum) and finally on modem 
quantum mechames Each of these lecture courses 
ultimately grew mto a book 
As a lecturer Birtwistle was admirably clear and 
easy to follow He set, m fact, a standard of 
exposition which made it very difficult for anyone 
to attract students to any dupheate course His 
books are like his lectures — admirable expositions 
of those sections of the subject with which he deals, 
written m lecture room style He seldom attempts 
to go deeply mto difficult pomts or to present 
the subject as a single logical whole His aim is 
the lecturer s aim — ^to mterest the student m the 
subject, especially m its more outstanding or 
exciting pa^, and lead him on to other more 
systematio or abstruse expositions 

In all his lectures and m all three books, Birtwistle 
was successful m Hus aim, though naturally in 
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varying degrees Perhaps the least sucoesafiil of 
his books was the last in mol rn quantum 
mechames Hero <wing to the novelty of the 
subject an 1 tlu al si n i (whi n Birtwistle wrote) 
of other more systematic expositions (or indeed of 
any other exposition) tht w< aknoss of his debberah 
method becomes more obvious Iht book gives 
rather the impression of a rollection of interesting 
isolated sketches It stimulates the reader to ask 
for more but to what other author is he to turn * 
With tho coming of other books the weakness is 
already loss felt an 1 Birtwistle s book is gaming 
m value as a stiniulatmg intn luetion The staff 
of the Mathematical Faculty of Cambridge mourn 
the untimely loss i f a valued friend and colleague 


Dr W Martin 

Dr William Martin who died on Maj 24 was 
known to a very wide circle as an antiquary whose 
knowledge and insight enabled him to see almost 
everywhere in Londin vestiges of the life and 
activities of former times but to many others he 
was known as an authoritative exponent of patent 
law and ho was an occasional contributor to our 
columns upon this subject 

Dr Martin s antiquarian bent led him to treat 
patent law histoncally but he was none the less 
alive to the conceptions which govern modern prac 
tioe m this sphere In hia lectures and publications 
notably his articles m the Law Quarterly Review ho 
worked out with great ongmahty a systematic key 
to the immense body of decided oases with which he 
seemed to be familiar m every part The law of 
treasure trove also attracted him and m it he saw 
foontrary to the opinions of some antiquanes means 
which could be utilised for tho advantage of archsoo 
logy as a check on the surreptitious (Appearance 
mto private collections of finds of general mterest 

As an antiquary Dr Martm was insistent on a 
stnot separation of ascertained fact from the aocre 
tions of sentunent and fancy which too often ob 
scure instead of illummatmg the past Nowhere 
was he more impatient of any looseness than m his 
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treatment of Shakspenana He was an acknow 
lodged authority on Shakspeare, and was proud of 
the part he took as president of the Shakspeare 
Reaimig Society in placing m Park Street, near 
Bankside, the handsome bronze memorial which 
now marks the site of the ‘ Globe ’ 

Dr Martin wtis a graceful writer, clear and enter 
taming as a lecturer, and an ideal guide , with a 
very practical gift for organising which enabled him 
to carry through his arrangements strictly to time 
Perhaps he found hia greatest happmess in conduct 
mg parties through almost forgotten alleys and bye 
ways of Ijondon which he loved, and filling them 
from his stores of knowledge with pictures of the 
life of other days Many are those who have en 
joyed afternoons spent with him on these ramblts 
who will still find pleasure m the remembrance of 
hiB easy discourse and the charm of his personality 
Ho was keenly interested m many asiiects of 
natural history, as well as being an authority upon 
archaeological subjects and he served as president 
of the South Eastern Uiuon of Scientific Societies 
It was particiilaily appropriate that Dr Martin 
should be elected the first president of the Gilbert 
White P’ollowship, the object of which is “ To con 
tmuo the work of Gilbert White in the study of 
natural history and antiquities ” Ho took an 


active part m the meetmm and excursions of this 
Fellowship within a few days of the illness which 
resulted in his regretted death 

Wk regret to announce the foUowmg deaths 
Prof Thomas W Cave, vice principal of the South 
Eastern Agricultural College, Wye, and for twenty 
seven veara head of the Vetermary Department of 
the ( ollege, on April 26, aged seventy years 

Mr A H Chcatle, C B K , the distinguished aural 
surgeon, who presented to the Royal College of 
Surgeons his vakiiiblo collection of preparations illus 
trating the anatoniv of the mastoid region, on May 
11, aged sixty two years 

Prof Peter Gillespie, professor of civil engineering, 
Gniversity of Toronto at fifty six years of age 
f'ommendatoro Roiiolfo LaiiLiani, K ( V O , Sena 
tor of the Kingdom of Italy and formerly professor 
of Roman topography m the University of Romo, 
on May 21, agixl eighty three years 

Dr James Moir, a past president of the Uhcmical, 
Metallurgical and Mining Society of South Africa and 
of the rtiemical Section of the South African Associa 
tion for the Advancement of Scienc e, on Mar J1 
Mr O A Reade, pharmaceutical c heniist, jiresidcnt 
of the Lowestoft and District I itorary and Sciontiho 
Association, and author of a flora of the Bermudas, 
on April 14 


Hews and Views 


Tiir King’s Birthday honours list includes the 
names of the following scientific workeis and others 
associated witli scientific activities Baron 8ir 
Edward Allen Brotherton, chemical manufacturer 
Privy Councillor Lord Dawson of Penn, Physician 
in Ordinary to the King BaroneU Sir E E 
Buzzard, Physician Extraordinary to the King , 
Sir Hugh Mallinson Rigby, Sergeant Surgeon to the 
King Knights Prof H C H Carpenter, professor 
of metallurgy in the Royal School of Mines, Irnjienal 
College of Science and Technology , Mr J J Raljih 
Jackson, Chief Veterinary Officer, Mimstry of Agri 
culture and Fishones , Mr W 8 Jarratt, Comp 
troUer General of the Patent Office , Prof W C 
MacKenzio, Director, and professor of comparative 
anatomy, National Museum of Australian Zoology , 
Dr Peter Chalmers Mitchell, Secretary of the Zoo 
logical Society of London , Prof C V Raman, Palit 
professor of physics in the University of Calcutta , 
Brigadier E A Tandy, Surveyor General of India 
(retired). Dr R S Woods, Honorary Physician and 
Honorary Surgeon, London Hospital K O B Sir 
F S Hewett, Surgeon Apothecary to the Kmg 
C B Major General H P W Barrow, Director of 
Hygiene, War Office C S I Mr James Herman 
Field, late Director General of Observatones, India 
OC M O Sir John Cadman, ementus professor of 
mimng, University of Birmingham C M O Dr 
L Cockayne, in respect of honorary scientific services 
to the Govemmmt of the Domimon of New Zealand , 
Mr O F H Atkey, Director of the Sudan Medical 
Service 00 V O Sir Humphry Rolleston, Phy 
Bioian-in-Ordinary to the King O V 0 Dr L E H 
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Whitby, bacteriologist M V 0 Prof E C Dodds, 
professor of bio chemistry at Middlesex Hospital 
C I SO Mr W A Baker, lately Surveyor General, 
Jamaica , Mr J F Halpin, Superintending Chemist, 
Government Chemist’s Department QBE Prof 
Dame Helen Gwynne Vaughan, professor of botany 
in the University of London , Sir Arthur McDougall 
Duckham, Director General of Aircraft Production 
K B K Major General T H Symons, Honorary 
Surgeon to the King, Director General, Indian 
Meihcal Service C B E Mr P N H Jones, 
Director of Public Works, Bermuila , Lieut Col 
F J McCall, Director of Vetermary Services, Tangan 
yika Territory , Capt R S Rattray, for services as 
Government Anthropologist in the Gold Coast and to 
aviation in West Afnca , Col A H Safford, Assistant 
Director of Medical Services, Baluchistan District, 
India , Mr Nicholas White, Chief Engineer, and 
Secretary to the Government of the Punjab, Irrigation 
Branch O B E Mr H Brown, Principal Officer, 
Plant and Animal Products Department, Imperial 
Institute , Major D Q Cheyne, Deputy Assistant 
Director of Hygiene, CSiina Command , Dr F Dixey, 
Director of the Geological Survey, Nyasaland Pro* 
teotorate , Major J N Duggan, professor of oph- 
thalmic medicme and surgery. Grant Medical College, 
Bombay , Mr J C F Fryer, Director, Ministry of 
Agnculture and Fisheries Pathological Laboratory, 
Harpenden , Lieut Col F J M Stratton, professor of 
astrophysics in the University of Cambridge, Mr G 
Stuart, AssisUmt Director, Laboratories, Department 
of Health, Palestine M BE Mr E W Davy.Asust 
wit Director of Agriculture, Nyasaland Protectorate 
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The Lorde Commissioners of H M Treasury have 
appointed a committee to mquire into matters affect 
mg the functions and staff of certain Researth and 
Experimental Establishments of (Jovernraent Depart 
ments, with the following terms of reference To 
examine the functions and organisation of the imder 
mentioned Establishments in the (Jovernment Serviie 
and to report on the method of recruitment and con 
ditions of service of the civilian scientific and teiliniial 
officers emploved therein (a) The Researih and 
Experimental Establishments undei the Adiriiralt\, 
War Office Air Ministry , and Depaitment of bcientifio 
and Industrial Kesoaich (b) the Depaitment of the 
Oovemment Chemist and the Establishments imdei 
the 4dmiralt\ and \\ ai Olheo oonteinod with cheinii al 
anuljses , and (c) the Meteorological Ollice 

The chaiiman of the coininiltce is Piof 11 C IT 
C’arponter, professoi of metallurgy, Roval School of 
Mines, and the memliers are Sir W J I arke, the 
director of the National Federation of Iron and Stei 1 
Manufacturers , Sir Robert Robertson, go\ ernmont 
chemist Mr I M Morns, the assistant secretary at 
the Treasury in charge of staff questions affecting the 
Defence Departments Mr R IOC’ Pati'rson, 
one of the directors of finiinie at the Wai Dflice 
Dr F F Smith, direi tor of si lentifit n search. 
Admiralty , Mr H T fizurd set retarv of the Depai t 
ment of Snentifif and Industrial Research, and 
Mr H F \\ imperis, director of scientifit research. 
Air Ministry The soci’otory is Mr H Brittain, a 
pnnoipal at the 'Treasury 

As was indicated in our leading aitiole of May 11, 
the impending appomtment of an inqiury into the 
organisation and lay out of the reseaich and experi 
mental branches of the Civil Service was useil m 
April last by the representatives of the Government 
on the National Whitley Council for the Civil Service 
as a reason for refiismg a Tomt Committee which the 
Staff Side at the instance of the Institution of Pro 
fessional Civil Servants, had proposed It was under 
stood that the official committee then foreshadowed 
would cover the whole of the research and ex|}enmon 
tal activities of government departments and would 
deal mainly, if not exclusively, with the widest 
questions of structure and organisation Under 
the terms of reference now annoimoetl, however, the 
oonuTuttee’s sphere of action does not include the 
Museums, the Observatones, or the Reseeu ch Services 
of the Ministry of Agriculture and Fisheries, and its 
authority to deal with matters of high policy is 
apparently confined to examination We are also 
a little mystified by the relationship of this new 
committee to the Research Co ordmation Sub 
Committee of the Committee of Civil Research which 
was appomted in 1920 under the chairmanship of 
Mr W G A Ormsby Gore, and which presumably 
is oontinumg to fimction, since the report which it 
issued last year was purely desonptive m ohorooter 
We understand that the Institution of Professional 
Civil Servants, which represents the staffs to be con 
sideied by the committee of mquiry, has been invited 
to submit evidence, but hsM not yet decided its pohoy 
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Edtjard iSui-ss the most illustrious member of the 
great school of geology in Vienna, was bom in London 
on Aug 30, 18J1, and the Geological Society has 
placed a memorial tablet on the house, 4 Duncan 
'Pen ace Islington The tablet was unveiled on 
May 28 bj his Exullency the Austrian Minister, 
Baron G h rankcnstein 'Iho piesident of the Geo 
logical Society, Piof J W t,regoiy, lemarked that 
Suess cami ot a familv that was settled in South 
Saxony by l’)24 His fathei was destined for the 
Ghuiih in whidi mauv of his ancestors had served , 
but he enteiid tin wool business and lived fora time 
111 LoikIoii III removed to Vienna, where Fduard 
Suess giadiiated at the I^niveisity seived on the 
staff of the Roval Museum and was appointed 
piofessoi at the University m 1857 bin ss applied 
his geological knowledge to the piovision of a better 
watei supply foi Vienna and theicbv effected a great 
improvement in the health of the city, which heeame 
a pioneoi in the improvemint of municipal water 
supplies biiess’s woild wide scientific lejiutation 
depi'iids on his contiibutions to geologv and physical 
gcogiaphy His views wcio most fully pubhslicd in 
hiH ‘ Pace of the Parth ” , they weio so ongina! and 
unoithodox that he was toi a while regaided as a 
visionary, and Ins writings si t aside as ‘ geo poesy ’ 

Suess a mam principles have been gonorally 
accepted and bavo bad a fundamental influence on 
modem ideas of the internal stiiicliire of tho earth 
and its goograjihical evolution Befoii bis work it 
was gcnoially beliovcil that changes in the distribution 
of the soa and land were due to inegulai loi al nscilla 
tioiis of tho crust Suoss held that they wi re mainly 
regular and woild wide m range, and due to changes 
in tho form of tho earth that cause a gi neial advance 
of the sea at one time and retreat at anothei Ihe 
origin of mountain chains he attributeil to tho crust 
being folded bv pressure in one direction fomiing 
waves whuh advance until they arc stopjied by older 
rigid masses of land, as waves of tho soa are kept 
back by the projecting forelands along a coast vSuess 
ranks as the greatest original force in the geological 
philosophy of his time, as well as being le markable, 
for his influence as a far seeing educatiomst and 
municipal refomior, statesman, and economist Tlie 
Austrian Mimstcr exiirossod his pleasure at this 
recogmtion of the work ot the great Viennese geologist 
The Rt Hon fur Maunce de Bunsen, on behalf of the 
Royal Geographical Society, expressed ajijirociation 
of Suess’s work Dr F A Bather, representing the 
Royal Society, referred to the scientific imagination 
with which Suess handleii his material Aldonnan 
Harper, tho Mayor of Islington, proimsed that tho 
local authonties would see to the safety of this 
Btemonol to one of tho illustrious sons of Islington 
Sir Arthiu- Smith Woodwanl and Prof W J Sollas, 
in moving a vote of thanks to the Austrian Minister, 
referred to Suess’s nobiUty of character and literary 
distinction 

A PABTicuLABLV interesting account is given m the 
Engxneer of May 31, of the replica of the famous 
locomotive Rocket, which won the competition at 
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RainhiU on the Liverpool and Mancheater Railway 
m October 1829, and at the same time eatabliahed 
once and for all the auitability of the ateam loco 
motive for railway work The onginal Bocket, or 
what remaina of it, atanda m the Science Muaeum, 
South Kenaington, but the replica haa been made for 
Mr Henry Ford for hia muaeum at Detroit The task 
of building the new Rocket waa given to Meaara 
Robert Stephenson & Co , Ltfl , Darlington, the 
Huccesaora of the old Stephenson firm at Newcastle, 
and immense pains have bten taken to follow as 
closely as possible the oiiginal plans As is well 
known, the onginal Rocket was altered very consider 
ably and to day many parts are missing The design 
of the fire box — one of its most important features — 
has long been a matter for inquiry and discussion 
but apparently the exixnts are now fairly well agreed 
as to the details, and in the replica Mr Ford possesaes 
what is undoubtedly the most complete piece of 
engine reconstruction ever earned out 1 hough there 
are various memoiials to C.eorgo and Robert Stephen 
son and to Henry Booth, who were jointly losponsible 
foi the building of the Rocket, on Juno 8 we shall 
possess anotlier memorial to George Stephenson, for 
on that day the Lord Mayor of Newcastle upon Tyne 
will unveil a tablet on the cottage at Wylam, North 
umberland, whiro he was born Ihe tablet has been 
erected through tho joint efforts of the North F'ast 
Coaat Institution of Lngineors and Slupbuilders and 
the Institution of Mechanical Engineers 
Mr E B Ford, of the Depaitment of Zoology, 
Umversity of Oxfoid, delivered a lecture before tho 
Eugenics Society m tho rooms of tho Royal Society 
on May 29, on “ Recent Work on the Physiology of 
Genetics and ita Bearing on Human Pioblems” 
Mr Ford stated that the physiology of genetics has 
only been studied in comparatively recent years 
Indeed, it could scarcely have been investigated until 
a considerable body of evidence respecting the 
mechamsm of inheritance had been built up Such 
evidence has now been obtained, and has resulted 
in an accurate knowledge of the behaviour of genetic 
factors and of the characters for which they are 
responsible, but the developmental processes by which 
those characters are produced are still for the most 
part obscure Prof R Goldschmidt in Germany has, 
however, thrown some bght on this part of the 
problem He was led to postulate factors controlbng 
the rate of production of sex differentiating substances 
m his work on sex determination, and later in other 
characters, in moths However, these are aiumals 
which differentiateby means of sudden metamorphoses 
For this reason they are unsuitable for an investigation 
of developmental processes This difficulty has to 
some extent been overcome m Great Bntain by the 
study of a Crustacean which grows and develops 
throughout hfe By this means it has been possible 
to examine m detail a number of factors affecting the 
rate and time of onset of processes in the body, and 
their interaction with eacdi other and with the en- 
vironment It IS probable that factors of this type 
are of great importanoe in the mammals In man 
ihould be of particular interest, since so many 
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of the differences which separate the human species 
from the apes are quabtative, and depend upon rates 
of development and the time at which oerteun pro- 
cesses begin We have here an mdioation of how such 
differences are mhented and controlled 

The Zoological Society of Scotland has entered 
upon a new and important stage of its steady develop 
ment The large area of ground, formerly a golf 
course, which rises to the ndge of Corstorphme Hill, 
has been taken over, a road has been made traversing 
the now ground, largo grass patfdocks have been 
partitioned off, and a series of enclosures m the live 
rock has been created for beasts of prey at a cost of 
some £3600 Great improvements also continue to 
be made, we learn from the sixteenth Annual Rejjort, 
in the older part of tho Park Unsightly cages have 
boon replaced by rock dens, and an extensive monkey 
house, designeil on modern linos and now m course 
of erection, promises to bo as successful as the recently 
built houses for tropical buds and reptiles Tho 
application of a device for tho circulation and Rltra 
tion of water haa enabled the director secretary to 
aild a number of salt water tanks to the Aquarium, 
much to its gam in attractiveness, and at a cost very 
much less than that of the ongmal proposal for 
storage tanks Dunng tho year 86,000 visitors 
entered the Pork, and the accounts show a record 
surplus on the year of more than £4700 

The teaching of Nature study m schools lias been 
a problem bristling with difficulties, and to these 
difficulties IS largely due the predominant place in 
school teaching taken by the more concrete sciences 
of chemistry and physics Part of the trouble is due 
to tho impossibility of finding teachers with the 
necessary outlook and training, and this, we are 
molinod to think, may be traced to the tendency of 
the training colleges to model the biological syllabus 
too closely upon the botanical and zoological courses 
in tho Universities That is to say, too much stress 
has boon laid upon the structure and systematios of 
plants and ammals and too httle upon life aotivities 
It 18, therefore, wnth unusual pleasure that we welcome 
a course of Nature study, which m tho hands of an 
mtelligont and sympathetic teacher should bnng to 
the class room the real feeling of the progression of 
Uving things The course is outlined week by week 
m The Schoolmtstreaa, under the title “ In England — 
Now ' ’ by Mrs Manbel Edwm, the daughter of 
Prof J Arthur Thomson The general scheme of 
tho senes is to follow natural history the year round 
in Bntain, and this is aooomphshed by stnlung m the 
first week of each month the keynote of the month, 
and m the succeeding weeks, by analysing tho month’s 
activities in greater detail The treatment exhibits 
insight and imagination, and the wall diagram, on 
which pictures of the creatures and plants referred to 
may be hung in their appropnate environment month 
by month, strikes a practical note which must appeal 
to teacher and pupil ^ike 

The fifth meeting of the Wool Breeding Counod, 
appomted pmtly by the Secretary of State for 
Scotland and the Minister of Agriculture and Fuberied 
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to advise the Departments of Agricultute foi England 
and Wales and Scotland on questions relating to the 
improvement and utilisation of wool grown in t.ieat 
Britain, was held at the Animal Breeiling Researi h 
Department Uiuversitv of Edinburgh, on May 2i 
Sir Robert Ureig, chairman of the Couneil, presided 
Short statements on research work in jirogross were 
submitted to the Council In co operation with the 
Cmversity College of North Wales, Bangor, largo scale 
breeding experiments have been condm ted in order to 
determine the mode of inheritance of the birth coat 
of lambs and the i-elationslup lietweeu the type of 
birth coat and kemp in the siibseipient fleece At the 
Animal Breeding Research Departmc nt, Unicersity of 
Edinburgh, the work includes a critical rejietition of 
the grafting experiments earned out by Di Voronoff 
a study of the r61e of the pituitary gland m producing 
early matunty, and an investigation into the possi 
bility of securing the moulting of kemp by the use of 
thyroxin 

Dr E N da C Andrade described “'I ho An 
Pump Past and Piesent ” in a discourse dehyered 
by him at The Royal Institution on May 31 The 
obtaimng of a yacuum is an essential step in the 
majority of modern physical experiments, and in 
many of the products of the modem electrical industry, 
such as the electiic lamp, the thermioiuc yalye, and 
the \ ray tube With modem methods a pressure of 
a ten thousand milhonth of an atmosphere can be 
attained, yvhioh means only a few hundred million 
molecules per cubic centimetre During the past 
sixteen years new prmciplea of obtaimng high yaeua 
haye been applied which have proved of the utmost 
iinpoitance for the laboratory and eleotnoal work 
shop At very low pressure the free path between the 
collision which a molecule makes with others is long, 
and the new pumps do not come into action until this 
state has boen reached, and so work m conjunction 
with a prelimmary pump which reduces the pressure 
sufficiently In one tyjie a cylinder provided with 
special grooves rotates very rapidly, and actually 
throws the molecules forward as spar^ are thrown by 
a gnndstone this type of pump is usually called a 
molecular pump, and is very efficient, but demands 
gieat caro m ooiistruetion In another type, which 
might with equal justue be called a molecular pump, 
smee It IS based on a consideration of molecular 
properties, a jet of vapour ontrauis the molecules 
which diffuse into it, and the pump is therefore often 
colled a diffusion pump The vapour itself has to bo 
condensed, so the pumps ore also called condensation 
Ijumps Hitherto mercury vapour has generally been 
used for these pumps, on account of the non volatile 
nature of the liquid at ordinary temperatures, but 
within the last year oils have been produced winch 
can take its place, and within the last month or two 
another liquid still has been utilised 

The first David Ferner lecture of the Royal Society 
Will be deh vered on J une 20 bv Sir Charles Sherrington, 
upon the subject of “ Some Functional Problems 
attaching to Convergence " 
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Dr H S H W'ardiaw, of the Dopaitincnt of 
Physiology of the Imvirsity of hjdnoy, has been 
elected president of the Linnoan Society of New South 
W ales for the curri'nt sesHion 

Prof Raymond A Dart piofcssoi of anatomy in 
the University of the Witwatersiand, Johannesburg, 
has been elected a corresponding member of the 
Italian Society of Anthroiiologj , Ethnology, and 
Comjiaiative Psyeliology Iho society was founded 
in 1871 and the niirnbci of coiies|x)ndnig members is 
hmifisl to mnetj 

Further infoiinatioii is now available with regard 
to the laige eaithi|uuko which was recordeil at Kew 
Observatoiy and otlierscismological stations onMay 26 
In a message whu h was broadcast on May 27, in i ode, 
from Ailington the United States ( oast and Ceodetic 
Survey gives the position of the epieentio as in 
Lat 66" N Long 137° W , that is under the Pacific 
Ocean, about 100 miles from Sitka, Alaska The 
time was 22 hr 40 min G M I , which is 14 hr 40 min 
Pacific Coast time 

Ry kind permission of the director of the Hotharnsted 
Experimental Station, Harjieiiden a summer mooting 
of the Royal Meteorologu al Sock ty will bo hold there 
on Wednesday afternoon, June 12 Fellow s will make 
a general tour of inspection of the \ anous departments, 
and will visit the classical hold plots and the metooro 
logical station, where a number of recuicling mstru 
ments are maintained 

At the general meeting of the Inqierial Academy 
of Japan, hold on April 12, Sir Alfrcxi Fwing was 
elected a foreign member The jiresident, m an 
nonncing this election, stated that the Academy 
most highly appreciated Sir Alfred’s numerous and 
important contributions to sc ic ntc and gratefully 
remembered his until mg efforts m jiroinotmg m Japan 
the spint of studying science for its own sake when 
scientific study was just beginning to lx pin sued in 
that country half a oontiiry ago 

The New York correspondent of the 'J imea an 
nounces that Prof Henry Fmrhnld Osboinc president 
of the American Mnsoum of Natural History has 
secured from the Muller heirs m Sao PaiUo Brazil, 
the originals of an entire seiirs of lettcis from ( harles 
Darwin to the great (lerman natmalist, Dr Intz 
Muller, with the view of sending them to be added 
to the memorial collection at Down, House 

Applu ations are invited for the following ajipomt 
ments, on or before tho dates montioncxl A science 
teacher for day and evemng woik nt tho Walker 
Technical College, Wellington Shropshire — The 
Principal, M alker Technical College, Hnrtshill, 
Wellington Sliropshire (Juno 11) A lecturer m 
engineenng at the Wigan and District Mining 
and Technical College — -The Principal, Mining and 
Techmoal College, Wigan (June 12) A full time 
aasistant lecturer in pharma' cut ical subjects, and a 
full time lecturer in electrical engineering at tho 
Leicester College of Technology — Tho Registrar, 
College of Technology, Leicester (June 10) An 
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*ulviH«r in aKricultiiml chemistry in the Umvei-sitv of 
Manchestor — The Registrar, The Vniversity, Man 
Chester (Juno 20) A lecturei m jibysics in the Univoi 
Hity of Durham (Durham Division)— The Head of the 
Department of St lonce, Vniversity of Durham, Soutli 
Road, Durham (June 22) A lecturer in mechanical 
engineering at Armstrong College — The Registrar, 
Annstrong College, Newcastle ujion Tyne (June 22) 
An assistant inspector undoi tlio Ministry of Agrietil 
tore and hisheries foi work in connexion with agri 
cultural and hoituultural education and research — 
llie hooretary. Ministry of Agriculture and hisherios, 
10 Whitehall Place b W 1 (Juno 24) Two assistant 
sujieriiitondents under the (ieologioal Suivey of India 
— 1 ho Seci-etary to the High Coinmissioner for India 
Uenoral Department, 42 Gros\onor Gardens, 8 W 1 
(Juno 24) A director of the Hureau of Kconomic 
Keseaifh of the Commonwealth of Australia — The 
Ofluial bccietaiv. Commonwealth of Australia, 'Vus 
tralia House, iStiand WC2(Julyl) A piofessor of 
Indian history and arohwology in the t''niversit\ of 
Madras — Tho Registrar, Uni\ersitv of Madras, 
Tnplicaue P O Madras (August 10) An insti uc toi m 
f ngiavmg and etching and an instiuctor in decorative 
< ompositiou and design in the n< w Highei Sc liool ot 
lino Alts Caim — The Ministiy of Education Cano 


(Sept 30) A chemist under the Air Ministry, Kid 
brooke, with up to date knowledge of analytical 
methods, organic and inorgamc chemist ly, with 
si>oeiahsod knowledge of one of the following subjects 
(a) metallurgy , (b) jietroleum technology , (c) non 
metallic aeronautieal materials, i e lubricating oils, 
dopes, jiamts, etc , (d) textiles , also a chemist witli 
anaivtual expenonce in organic and inorganic work, 
and, if possible, specialised knowledge of metallurgical 
chemistry or {letroleum technology — The Secrotaiy 
(I G ), Air Ministry, WC2 A siipeivisor for the 
scientific instrument testing department of W G 
Pye and Co - W G Pye and Co , Granta Works, 
Cambiidge A laboratory stewanl for the bio 
chemical laboiatory of Cnivirsity College London — 
The hecrctary Univeraity College Gower Street, 
WCl A plant physiologist at the Welsh Plant 
Bleeding Station, Aberystwyth — ^ Jhe Secretary, 
Welsh Plant Breeding Station, Agricultuial Bmld 
mgs Aheiystvyyth A laboratory assistant for tlie 
Health Department of the Government of Iraq — Tho 
Crown '\gents for tho (“olonies, 4 Millbaiik S W 1 
(quoting M/1646) A junior assistant at tho Fxpeu 
mental Station, Porton — Tho Chief Suiiermtendont , 
Chemical Warfare Rcsoaich Department, War Office, 
14 (rrosvi noi Gardens, S W'^ 1 


Our Astronomical Column 


Mattfr in iNTFRSTEtlAR SpACF -Die existence 
of interstellar caliiiim, ns evulenced by the detached 
[H] and [K ] lines in stellar six ctra, has for some time 
engaged the attention of l)i O Struce (see for 
example, Natcrf yol 122, p 262) His latest 
researches, made in oollaboration yvith Prot B P 
GerasunoviC, and described m tlie 4iitrophys>cal 
Journal, vo] 69, p 7, ih nl with tho jihysn al pioperties 
of calcium and other eh ments m interstellar regions 
Eddington’s hypothesis of an mteistellar substratum 
embodying the whole galactic system is regaryled as 
the most satisfactory hypothesis at present, and the 
one most in acoordaiice with both observational 
data and theorotii al considerations Tlus substratum 
consists of many' elements in various states of lonisa 
fion, with an average density of the order of 10 ’• 
The observed intensities of detached Ca+ lines show 
a definite distance effect such as would be expected 
from a umform distribution of Ca'*' with a density of 
about J 6 X 10 The substratum of interstellar 
matter apjiears to share the rotational motion of the 
stars round a distant central mass in galactic longitude 
326' 

The Sunspot Cycue and the Corona — It is 
about half a century suice it was first noticed that 
the form of the corona vanes with the progress of the 
sunspot cycle Our knowledge on the subject hew 
become more definite from the aid afforded by the 
long series of coronal photographs that is now avail 
able Recently, studies on the subject have been 
made by Profs H Ludendorff and 8 A Mitchell 
The latter contnbutes an article to Popular Aslronomy 
for Apnl, which discusses and amplifies Ludendorff’s 
conclusions The elhpticity of the corona near the 
sun’s hmb is denoted by a, that at a distance of one 
radius from the limb by a + 6 , a vanes very little 
with the sunspot cycle, its mean value being 0 04 , 
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b is /lero at maximum sunspot actiyity and about 
0 26 near ininiinum activity it appears, however, to 
reach its maximum a year or two before sunspot 
minimum Mitchell notes that the coronal spectrum 
appears also to change its type thus the line at 
Abi74 in the red, which is not often observed, was 
well seen both iti 1914 and m 1926 these being at the 
same phase of tho fycle It is suggested that tho 
W olf numbers are a better guide to the type of corona 
than the jiliuso of tho sunsjiot cyclo , it is also noted 
that the corona of 1918 was abnormal , it occurred 
a year after siuispot maximum, and had most of 
the foatuies of maximum type, but there were also 
the strong polar bnislies associated with mimtnum 
type 

OCCULTATIOHS OF STARS BY VenUS— A ctO Agfro 
nomica, serioa A, vol 2, contains a discussion by J 
Witkowski of the occuitations of tliroe stars by Vonus 
That of tho star BD - 0° 2664, mag 7, was observed 
at leramo on Nov 9, 1896 This had not been 
prwlictwl, and was obsorveil by chance Prof T 
Banachiewicz predicteil that of the 4tli magnitude 
star 17 Oemmorum on July 26, 1910 , it was obseryed 
at seven observatories Dr L J Comne predicted 
that of BD + 18° 1409, mag 7 4, on Aug 22, 1924 
Both phases were observecl at Neu Babelsberg, and 
the reappearance at Bergedorf 

From discussion of these phenomena Mr Witkowski 
finds a correction of - 0 68' i 0 23' to Hartwig’s 
value of the diameter at distance 1, which is 17 662' 
’This iB in fair accord with Auwers’s value 16 820' 
derived from the transits of Venus in 1874 and 1882 
He finds corrections to the Nauttcal Almanac positions 
of Venus which agree fairly well with those found 
with the Greenwich Transit Circle The observations 
lead him to suspect some refraction of the stars due 
to the atmosphere of Venus 
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Seceet Societies and the Bdi*l eoaeer — Mi 
Edwin M Loeb, m a study of tribal initiation and 
secret societies (XJmverstly uf California rublications 
m American Archaeology and Ethnmoqy, vo) 25, No 3) 
makes a woild wide survey of the evidence and 
reviews the theories of jirovioiis writers on tliese 
features of social organisation The tribal initiations 
fall into two f lasses, those which aie exoteric, that is, 
those to which all members of the tribe are subject 
but in which no attempt is made to preserve seereiy 
as to details, and the esoteric of which the detailed 
ntcB are kept secret It is out of these latter that 
the secret soi letv grows, the distinctive feature being 
that they are exclusive Secret societies are not ns 
in the opinion of ceitam writers to bo connected with 
the matriarc hate, and though totemism and the sib 
system attach themselves to sei ret societies in lertain 
areas, tubal customs and si cret societies belong to an 
older stage of social oiganisation than either It is 
noted that while boys’ initiations are tribal, that ot 
girls IS a family matter Both boys and girls’ 
initiations aie common among backwaid jieojiles 
They oicur among Negioids and Australians and 
regionally m the New World, but aie lacking among 
other Mongoloids, and also among Caucasians with 
the doubtful exception ot the iiiysterios ’ of am lent 
Greece I lom the distiibution it isinfeiiid that those 
traits are of atchaic jiossibly jialii olithic, oiigin, and 
not a matter ot lecent dinusioii As regards the 
bull roaier, cailier thcoiies are to bo legaideil ns 
untenable It would be possible to leganl it as of 
indopendi rit origin in different regions only if attention 
were contuied to its use as a tov or for purposes ot 
magic In connexion with initiation nncl seciet 
societies, it is alwajs associatcsl with a foim of tubal 
maikirig, a death and loauiiet tiori ceremony, and an 
impersonation ot ghosts and spuds It is tabooed 
to women and is invariably represented as the voice 
uf spirits , but when found outside the area of 
initiation idea and secret societies it is nedhei \s 
there is no psychological pttnciple wbii h debars 
women from the sight of the instiumont in Oceania, 
Africa, and the Now World, it cannot be regarded os 
due to an independent origin and it must bo infeiicd 
that it has been diffused from a common centre 

Antagonism between Tubfrcudosis and Cancer 
— From a statistical survey of the mcidemo of cancer 
(oaremuma and sarcoma) among tuberculous and 
non tuberculous imbviduals. Prof Raymond Pearl 
concludes that there is a marked and definite mt-om 
patibihty or antagonism between the two diseases 
(Atner Jour of Hyg , 9 , 97 , 1929) Active tuber 
oulous lesions were foimd at autopsy in only 6 6 per 
cent of 816 persons having malignant growths, and 
in 16 3 per cent of 816 persons without malignant 
tumours, but of the same race, sex, and age as the 
former group In 886 persons of both sexes and 
races compared, who were the subjects of active 
tuberculous lesions, there were but^ll cases of mahg 
nant tumours, or 1 2 per cent of the total number, 
but in a similar group of 886 persons with no recorded 
tuberculous lesions there were 82 cases of mahgnant 
tumours, or 9 3 per oent It is only when active tuber 
oulous lesions are present that the antagonism seems 
to exist, for healea tuberculous lesions occurred with 
equal frequency m the malignancy and control groups 

Bebedino and Migrations or the Elephant 
Seal — The two species of seals which we have had 
opportumtiea of studying in Bntish waters have die 
tmot but well defined and compact breeding periods 
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It IS curious that the okjihaiit seal [Macrorhinua 
leoninua) should have so diffuse a bicedmg period, but 
the evidences collei tfsl bv M h McLennan Davidson 
leave tho inattei in no doubt (Froc Calif Acad >Sc( 
vol 18, Ajiril 1929) On Juan htmando,! young seals 
have been found from Tune 10 to Sept 19 , on 
t<uiulalou|)e Island on Ott 9 Mar 5 aiul Mav 8, 
and on tho Lower ( nlifornian Islands from Nov 1 to 
heb 1 That is to say young of tbo oli pliant seal 
have been found in piactically every mouth of tin 
yoai althuiigb a ccitain allowance imist bo made foi 
tbo fait that the young seals n cordeil were not m 
eveiv case m w bom Rnthschil.l considered that a 
regiilai riiigiatiun of the adult seals took jilate to the 
thilian coast and tho islands uini ( luan I'einandv? 
etc ), but various facts suggest that such a migiatioii 
IS improbable I lepbant seals have been found in 
the \ntaulu pack tee in Jamiaiv, pointing to a 
inov ( mont avvav from,ialhci than acioss, the e(|UHtor 
and the evidence of a [irolunged hiiKhiig season as 
well as tho piesc nec of a consideinblo heicl of elc phant 
seals 111 Notth Amine an wafeis clnnnc all seasons 
also ti II against the possibility ot a inigiation to Tiiaii 
h ei naneioz 

The Furoiean bTAKiiNc in North AMtitic v- 
Se voral atfem|its weio made to c stablish the I moiienn 
stalling m the United Stati s be foil a successliil 
intiodiiction was made m 1890 at New Yoik ( ity 
By 1890 it bad become fiiinly established in this aiea 
and since that time its spuad lias be c n so lapid and 
Its hold upon tbo counti v so sc c uio that it must now 
bo regaielod as a naturnlisod member of tho Noitli 
Amoiiean fauna Uillim twenty ycais it had bee nmo 
one of the most ubuiidaut buds m tho ngion alioiit 
New Yoik City and of local occuikiki fiom Maine 
to Maiylaml In another don n years it had on ui led 
m eve'iy btate fiom tho Atlanlii to the Mtssissipj)] 
and from tho Ottawa and St lawitneo Riveis iii 
Canada to the Gulf of Mexico, with outlying iccoids 
in Nova Scotia, Iowa Missoiui, Kansas and I c\as 
The (oncpicst has been vitwesi with some loiueiii 
It can seaicely he doubted that so gnat numbers 
of a new comi r must affect advtuselv the minibus 
of native birds and it teiuis todiive some awnv fiom 
tbo vicinity of houses by ousting them from nesting 
sites On tho whole tho slailmg s fc c ding liahits nio 
probably beneficial but the greatest dangei aiises 
fiom its custom of gathenng m tiioimous flocks aftci 
the brooding season, so that barm is caused bv ov ei 
concentration m eiop aioas oi fiom the insiinitarv 
habits of thebinis (May Thachc r Cooke, iii U S Dcyt 
Agr Circular, No 40) riiese aie rompliimts wliiili 
have been proved against tho birds in Gieat Biitam 

Mai aria Mosquitoes ot houTii Africa — In 
Publications of the South Afiicaa Institute for 
Medical Research vol 4 1929 pp 83 170, Messrs 
Alexander Ingram and Botha de Meillon contnbute 
the second part of a “ Mosciuito Survey of certain 
Parts of South Africa with Special Reference to tbo 
Ownora of Malaria and tbeir Control ” It deals w ith 
survey work earned out in the eastern and northern 
Transvaal during a portion of the malanal season, 
which 18 considered to last from January to May 
The two recogniscxl carriers of malaria in South Afnca 
— Anopheles fiinestus and A gambne — differ ossentiallv 
m their brooding habits A funestus prefers the edges 
of slowly running streams, which are in deep shadow, 
for oviposition, while A gambles resorts to shallow 
pools or puddles exposed to sunlight A gambiae 
shows a decided seasonal prevalence, whereas 4 
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funestus does not api>ear to exhibit this feature It 
IS because A gambta is much the more numerous of 
the two species during the malaria season that the 
authors regard it as the main malaria earner They 
consider that concentration upon the reduction m 
numbers of this insect is more likely to bnng about 
a diminution of malana than an indiscnminate attempt 
against Anophelines m general The paper includes 
detailed descriptions of the larvec and pupre of certain 
South Afncan mosquitoes not lutherto described, and 
those descnptions are accompanied by 28 illustrations 

Luminous Squids — M Ishikawa {Proe Imp Acad 
iSci .Tokyo, January 1920) dosenbos Abraliajapontca.a 
new species of luminous squid from the Sea of Japan 
The total length of the squid is 116 mm Numerous 
minute luminous organs, os dark bluish dots with a 
paler opaque lens in the centre, are distributed over 
the ventral surface of the mantle, head, funnel, and 
the ventral and thinl arms On the ventral periphery 
of the eye are live circular luminous organs, brownish 
orange in colour, visible through the outer integument 
which covers the eye T Kishitani (Proc Imp Acad 
iSci .Tokyo, December 1928)give8a preliminary account 
of the pair of luminous organs of Lolxgo edulta, which 
are sunk m the ink sac, one on eaeli aide of the rectum 
The author has found a coccobacillus in the tubules 
of the gland tissue which forms the luminous pait of 
the organ, and records the cultural characters of the 
organism and its action on sugars 

Rust Rksistanc® or Wheat — The resistance of 
wheat to leaf rust, Pucctma irtltctna, has generally 
been regarded as a detuuto, heritable, and relatively 
stable character However, several workers have 
recently demonstrated that differences in external 
conditions, such as the variation between growth in 
the field and in the greenhouse, may have an important 
bearmg on the crop’s resistance to this disease C O 
Johnston and L E Melohers have now shown (Joumed 
of Agncultural Research, 88, p 147) that under 
greenhouse conditions the age of the wheat plant is 
frequently an all important factor in deterraimng 
whether or not infection shall occur A number of 
different wheat vaneties were tested by inoculations 
with rust at three distinct stages of growth, after one 
month, as the period of winter dormancy was just 
ended and also when the head hod fully emerged 
Whereas some varieties changed but little in their 
reaction to the disease, remaining susceptible or 
resistant throughout their growth penoa, others 
showed a definite alteration in their reaction according 
to their age Resistance, however, invariably in 
creased towards heading time From the plant 
breeih r’s point of view, this affords a ready means of 
testing new varieties, since if resistant in the seedling 
condition, resistance is assured at all later stages of 
growth Thus new hybrids which appear promising 
out aro really wortmess on account of their bus 
ceptibility to rust may be discarded by means of this 
simple test before time has been wasted upon them 
Wheats showing an increase in resistance with age 
also showed a variation in the degree of susceptibihty 
of their leaves The higher the leaf on the stem the 
greater its resistance to rust, from which the authors 
suggest that the change in the plant’s reaction to the 
disease is probably correlated with some chemical or 
physiological change in the leaf 

Grben Auga: or the Ska of Japan — ^The Paoiflo 
Scientific Fishery Research Station m Vladivostok 
]ust published in its Bulletins (vol 2, part 2, 1928) a 
paper by E 8 Sinova on the Chlorophyce* of the 
Sea of Japan The work is based on numerous ool 
lections made by many Russian expeditions smoe 
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1870 and preserved in the Botamcal Gardens and the 
University of Petrograd as well as on the personal 
ol^rvations by the author in 1926 The sea bottom 
IS mainly rocky, and the rocks are covered by a con 
tinuous oarjiet of seaweeds The salimty of the water 
near the mouth of rivers is 32 33 per millo, and the 
principal genera of algffl present there are Scytostphon, 
Punclarui, Ulva, and Laurencta All the rooky groimds 
in the northern part of the Bay of Peter the Great are 
overgrown by the ‘ sea cabbage ’, Laminaria japontca, 
which reaches gigantic dimensions and covers very 
large areas of the bottom This seaweed forms a basis 
of a very important industry, since more than 16 
million pounds of the dry weed are exported annually 
to China for food and for technical purjxises Sar 
gassum and GysU^hyllum occupy large stretches of the 
bottom, while Zostera japonica, Z marina, and Z 
pactfica form such dense colomes that navigation is 
made difficult in places 'Three new forms of Laminaria 
japonica are described and Ceramium svbverticiUatum 
(Grim ) Web , described from New Caledoma, is 
recorded for the Sea of Japan for the first time A 
parasitic seaweed, Streblonema (Ectocarpus) parasiticus 
(Sauv ), occurs abundantly on Ceramium cubrum 
(Hilda ) Ag , Oractlana confervoides (L ) Grev , and on 
Camphcelophora hypneoules J G Ag 

Data on Tkrbbstrial Magnetism —The March 
issue of Terrestrial Magnetism contains a wide variety 
of articles on theoretical and observational aspects of 
the subject , the diamagnetic theory of the daily 
magnetic variation is discussed by its author, Ross 
Gunn, and by 8 Chapman, and the density and other 
conditions in the outer atmosphere aro described in 
an interesting speculative paper by H B Mans 
Hafsted and Tuve report observations, by means of 
wireless echoes, of abnormal changes ol height of 
the reflecting lomsed layer in the upper atmosphere 
dunng magnetic storms There is also a hst of 
preliminary values of the ocean magnetic determma 
tions made by the non mimetic ship Carnegie on 
Its voyage from Balboa to Easter Island and Callas, 
October 1928 to January 1929 , the promptness of 
publication of such observations is a matter on which 
the Department of Terrestnal Magnetism of the 
Carnegie Institution of Washington can fhel just pnde 

Luminosity of the Night Sky — The Australian 
Commonwealth Solar Observatory has issued its first 

E ublication {Memoirs, vol 1, No 1), entitled “The 
luminosity of the Night Sky ” It describes the 
observations made with a Rayleigh night sky photo 
meter during 1926 and 1927, first at Canberra, and 
later at Mount Stromlo, about seven miles away The 
green auroral light has high values in March and April, 
whereas in En^ond the maximum is in October , m 
each case there is a suggestion of a second maximum 
near the other equinox Dr DufiQeld, the director, 
found that the blue part of the spectrum was hkewise 
imusually intense near the equinoxes, and attnbutes 
this to nitrogen bands such as occur in the spectrum 
of polar aurorae, themselves specially frequent at these 
seasons hence he supposes that the equinoctial 
maxima of the green auroral light are due to polair 
aurorae At other times of the year, though there is 
an excess of green auroral light over that to be found 
m diffuse h^t from the sun or moon, there is no 
evidence of excess blue radiation He therefore 
accepts Rayleigh’s distmction between polar and 
non polar aurone The penod of observation, two 
years, is too short to indicate whether there are 
changes of the night sky light associated with the 
sunspot epoch, and it is greatly to be hoped that these 
southern observations will be contmued for several 
years 
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Thermo electric Properties op Metal Crystals 
— The February issue of the Proceedings of the American 
Academy of Arts and Sciences contains an account of 
Prof P W Bridgman’s investigations of the roaistivi 
ties and thermo electric properties of rods of metal 
from a single crystal which he has earned out with 
aid from the Rumfonl Fund The rods 8 cm long 
and 0 3 cm diameter, are obtained by slow cooling 
from below upwards of a number of connectetl glass 
tubes inclined at different angles to the vertical, and 
tilled with the molten metal The whole contents of 
the tubes are then parts of a single crystal The resist 
ivities of rods of zunc, cadmium, antimony, tin, and 
bismuth, inclined at various angles to the crystalline 
axes, were found to follow Kelvin’s law that they 
should be linear functions of the square of the cosine 
of the angle of inclination When each rod was 
soldered between copper leads and the junctions 
kept at different temjieratui'es, the thermal electro 
motive forces were foimd to follow the same law, 
with deviations in the rases of tin and bismuth whith 
are greater than the possible exjierimental error 

Recombination biEOTBA — A neat exjieiiniental 
method for investigating the neutralisation of positive 
ions bv free electrons has been described by Dr 
b L Molilei and C Boockner hi the Marcli issue 
of the Journal of Research issued by the U S Bureau 
of Standards During the recombination, continuous 
spectra are emitted m the foi-m of bands shaded to 
the violet, with their heads close to fundamental lines 
in the arc spectra of the resulting noutial atoms 
The distribution of intensity in tlio individual bands 
can be dotermineil photometrically, and at the same 
time the concentrations of the ions and electrons and 
the average thermal energy of the latter, can be found 
by the probe wire method of Langmuir and Mott 
Smith , by combmation of the electneal data and 
the optical data it is then possible to calculate the 
chance that a slow electron of sjiecified speed shall 
fall into anv one of the more imjiortant imoccupied 
orbits of the atom in question An outstanding 
feature of this work is that it confirms the somewhat 
surprising conclusion which had been arrived at from 
the study of the positive column of mercury arcs, 
that even under favourable conditions recombination 
in the gas phase is a relatively rare event The die 
charge tubes used by Dr Mohler were of a very simple 
type, being in fact almost identical with gas filled 
wireless valves containing helium or ceesium vapour, 
and operated in the ‘ blued ’ state 

Single Crystals op Silver — Single crystals oi 
various metals have been preparevl in the form of rods 
or wires, and Hauser has obtained etch patterns, show 
mg the crystallographic form, on sphencal single 
crystals of copper and silver The first preparation 
of large single metallio crystals possessmg the char 
actenstio external form appears to be that earned 
out m the case of silver by Steooie and Toole and is 
desonbed in thd Journal of the American Chemical 
Society for Apnl The metal is fused in the absence 
of air, cooled slowly and then kept at 940° for two 
days Dilute nitno aoid attacks the faces of the single 
crystal thus obtamed in a speciflo manner resulting m 
the formation of a pnsmatio crystal 

Qermamium Dichloridb — The preparation of 
germanium dichlonde, by passing the vapour of the 
tetrachloride, free from hydroohlono acid, over 
metaUio germamum at about 430°, is deSbnbed by 
Dennis and Hunter in the Journal of the American 
Ohemical Society for Apnl Qennamum diohlonde is 
a i^e yellow solid which is instantly decomposed by 
moisture and is slowly acted upon by dry oxygen 
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in accordance with the reaction 2GeClj + O, 
= (ieO, + GeCl4 It readily dissociates on heating, 
and hence cannot be purified by sublimation Gei 
manium dichlonde is unaffeited by alcohol and 
chloroform but is hydrolysed by water , ammoniimi 
hydroxide solution conveits it into im orange coloured 
substaiue 

Appauent Inplueni f of an FLFrTRir Field on 
THF Boil ing Point of Benzene — It has been showm 
by Bakei that when an electric tii Id is aiqihed to 
benzene in a tube hiatcd by an oil hath, the boiling 
point, as icgisteied by a thormomotcr in the iKpiid 
appears to be considirably raisi d The same effect 
was latci obsoivtd bv hmifs who showed that the 
vajHiur ])ro8auro remains imi hanged and that if the 
healing is carried out directly with a tlami the liquid 
boils lit the noiirml IfiiipeiaUiic Nmits attributed 
the phtiioiiu non to suiiorheatmg ic mleied jiossible by 
the removal ot chaiged dust partielcs by the held 
in tho Journal of the Chtmudl Suinti/ loi A\nd J W 
hmith close I ibis expciimcnts whieh show that the 
effcHt IS veiy much reduced by vigorous agitation ot 
the bcn/eric, luicl when ebullition has commeiittcl 
before the apjihcatinn of the ehctiic field then the 
boiling [Kimt remains unaltered In all coses the 
vopour tc'mjieratuio has the normal value The 
explanation advanced by hunts appears the reton to 
be corres t 

l^ANOLiNF Rost Pkeventers - The Depaitmont 
of hcientific and Inilustiial Research has recently 
published an ae count (Lngiiiiiimg Reseaich hpecial 
Bepoit No 12 Lorielem H M htationery Office) of 
on investigation of rust jirovonting mixtures cairieel 
out at the National Physical Laboratory Pre 
servatives of a greiasy nature are more satisfactory 
than hardening paints or varnishes, and the best 
results wore obtamed from lonolmo either brushed 
on to a steel surface or depoKiteni from solution Such 
coatings have very great adhesion to steel even at 
high temperatures Benzene is the be'st solvent to 
use for making up the lanolme solutions but solvent 
naphtha is more suitable for industrial use and is 
quite satisfactory Harder coatings tan be obtained 
by the addition of paraftin wax oi ceresin and if the 
solution is coloured, breaks m the him may leauiily be 
detected 

Denicotinised foBArco — An account of the so 
called demcotinised ’ tobacco is given by E M 
Bailey and others in the Rejiort of the Connecticut 
Agricultural Exjieriment htation for 1927 (buUettn 
296) Many of these tobaccos are now on the market 
bearing the advertisement that the bulk of their 
nicotine iias boon removed, from which the consumer 
naturally concludes that the product has been rendi retl 
harmless Actual analyses, however, revealed the 
fact that on an average only one half to one third of 
the mootine is removed in the re sweating process 
Further, amoe the percentage of nicotine vanes 
enormously m different tobaccos, it is possible for a 
‘demootimsed’ product to show as high a nicotine con 
tent as some other untreated tobaccos i or example, 
the lowest percentage of mootine found in a treated 
tobaooo was 0 76, but oertam types of Havana, Porto 
Biean, and Turkish tobaccos normally contain os 
little 08 1 per cent From this it is clear that un 
restnoted indulgence of these tobaccos by people 
who suffer ill effects from mcotine is unwarranted 
The authors conclude with the suggestion that methods 
may bo found which entirely remove the mootme, 
though they raise the obvious query whether sueh 
refin^ tobaooo would retain the qualities for which 
smoking is enjoyed 



890 


NATURE 


[June 8 , 1929 


New Mining Department at Armstrong College, Newcastle-on-Tyne 


/ \N May 14, H R H tho Prince of Wales opened the 
* ' new Mining Department of Armstrong College 
In his opening sjieech he said 'The industry is con 
fronted with stern competition from overseas It 
must bo oquiiniod to moot that competition, and I 
think it IS generally agreed that it is to science that 
we must look in our distress bcienco must show tho 
way to an improvement in our methods, and scien 
tific trairurig must be available both for the leadtirs 
and the rank and hie, so as to ensure that no single 
oiinee of energy is lost m the tug of war against our 
competitors 

The ctomand that Armstrong ( ollege should in 
tensify and onlaige its share of work of scientific 
lesearch m the intoiests of tho coalfields it mamlv 
serves has rocontl> become speiihc The coal owneiw 
of Durham and C'uniberlaiid, the Moderation of Iron 
and bteel Manufacturers, tho Department of Snen 
tilio and Industrial Research and the coke and gas 
industries, havo co ojierated with the College m tho 
foiinatiou of a committee to supervise and encourage 
tho prosec ution of researches bearing directly on then 
resiiective indiistiies Tins work is now well m hand 
valuable reports havo already been issued, and moio 
mav be conhdently exix>cted m tho neai futuie 
bimilnr co oiieration between the College and the 
fuel Research Hoard has begun a physical and 
chemical survey of the coal seams m the northern 
coalfields is in piogress, the chief purpose lioing to 
obtain an exact knowledge of the propel ties «f these 
seams This woik is being eanioct out at present m 
temporary buddings, but it will shoitly be transferred 
to tlie top floor of the now hvulding 

Tile Department of Mining m Armstrong College 
has long and hne traditions behind it It forms tho 


oldest mining school in Great Britain, for it dates 
back in one form oi another to tho year 1837 Many 
of tho foremost men in the mining industry to day 
received their tiaining m it The present head of 
the Department is Prof Granville Poole, who has 
designed the new biulding which now provides ado 
qiiate facilities for the teaclung of mining and the 
prosecution of research 

Ihe erection of this building has been mmlo possible 
only by genoious giants from tlie Minors’ Welfart' 
Fund Tho sum of £20,000 was subscribed by the 
Cential Committee of tho limd and £10,000 from the 
Northumljoilaiid District Committee Anonymous 
donors liave contributed nearly £6000 to tho equip 
nient of the building and a further sum of £16,000 is 
required Ihe building will occupy a central position 
when tlie general si heme for the development of the 
College 18 lompletod The aichitect is Mr Dunbar 
hmith, of London, who was also the architect for the 
now College Library and for the National Museum of 
Males one of the noblest buildings erected m Gi’eat 
Britain within recent vears 

Apart from the^ooms set apart for research, the 
Department has sevoial prominent features , for 
example, an exhibition hall containing plant and 
models of groat educational yahie, and products from 
modem < arbouising and hydrogenating plants, eti , 
also a specially ecjuipped laboiatory housiiig plant foi 
tho dressing of niinernls 

The coui-ses of the Department are arranged to 
meet the reqiun ments of those who wish to siieciahse 
in any branch of mining, and the diploma anil degrees 
obtainable are aoi opted by the Board for Mining 
Exaiiiinations lu liou of two years practical oxiienence 
in a mine 


Insect Nutrition 

subject of nutiition and metabolism in insects 
IS highly important, in that its adequate explora 
tion IS likely to provide fresh viewpoints for problems 
of insect lontrol At the same time its nlatioii to 
such insect produits as silk, lac, honey, and wax 
should not be oyerlookeil At the present time, 
knowleilgo of the metabolic processes of insects is 
limited to scattered oxneiiinents and observations 
usually ( onftned to iiKlividual species, and of too 
inadequate a chai alter to admit of reliable general 
isations being made The literature is very extensive 
and, for that reason, impaits the impression that a 
large amount of work has already been accomplished 
A survey of any small branch in this field will, how 
ever, reveal how much of the available information is 
of a comparatively tnvial or incomplete character, 
and what an infinitesimal amount of really funda 
mental know lodge has, so far, been gained 

In the Tranmctiong of f/ie KtUomologxcal Society of 
London, 1928, Part 2, Mr B P Uvarov, senior 
assistant in the Iinjxiiial Bureau of Entomology, has 
brought together the results of all tho work done on 
the aubjett of insect nutrition and metabohsro His 
memoir takes the term of an admirable mtroductoiy 
survey (68 pp ) of the range of problems involved, 
together with a bibliography of nearly six hundred 
titles In the collation and examination of so large 
a mass of literature, the author has done a substantwl 
service to entomology and laid the basis and pro 
vided a guide lor future research 

If one selects, for example, the enzymes involved 
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and Metabolism 

m the digestive processes of insects rather a sin 
prising amount of data will bo found available, but 
much of the material is the result of old, oi of im 
pcifoct, methods of technique There is also the fact 
that the part played by micro organisms living in tho 
digestive tract further complicates the subject The 
need for clearly ascertaining which enzymes are pro 
ducod by the insect and winch by micro otgamsms 
of symbiotic or other relationship is abundantly 
evident With plant sucking insects we have evi 
donee that they are capable of converting starch into 
sugars, but we know nothing concerning their utilisa 
tion of the protein constituents of cell sap Buchner 
went so far as to conclude that the symbiotic micro 
organisms of aphids, coccids, etc , are able to utilise 
atmospheric nitrogen and so make up for a supposed 
deficiency in nitrogen absorbed by such insects from 
their plant hosts It is, however, abimdantly clear 
that there is no positive evidence indicating that 
sucking insects do not obtain and utilise all the 
nitrogen they need from the cell contents we have 
to adfmit that the r61e of the symbionts is still un 
settled 

Again, the problem of cellulose digestion in insects 
18 very far from being settled in spite of the existence 
of tens of thoussmds of plant feeing species T^o 
presence of a oellulaae haa been found m very few 
insects and, for the vast majority of species, it would 
appear probable that, if cellulose is digested at all, 
it 18 by the intervention of micro organisms, as has 
been so well demonstrated by Cleveland in the case 
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of termites We know surprisingly little concerning 
the nutritional requirementa of blooil sucking insects 
which are concerned with the transmission of the 
pathogenic agents of certain virulent diseases Wo 
need to know the length of tune such insects f^n exist 
m the absence of a blood meal, the extent to which 
digestion of blood requires the interaction ot micro 
orgamsms, the influence of different tyjws ot blond 
uiion fecundity, and the extent to which the selection 
of one mammalian host in prefeience to another is a 
chemical or a biological problem 

These few comments will sei ve to indicate the nature 
and impiortance of some of the problems involved 
It IS to the credit of the Dietetics Subcommittee of 
the Civil Research Committee that it directeil atten 
tion to the neeil foi examination of the nutritional 
problem in insects Through the Rmpii-e Marketing 
Board it was able to aiiange with the Imperial Buieaii 
of Entomology to ju odui o a collatwi bihhograiihy of 
the whole subject, and Mr Uvarov’s memoir was the 
result On the submission of the MS to the Cm! 


Reseai-ch Subcommittee, the latter body approached 
the council of the Entomological Society of London, 
through the Empire Marketing Boaril, with a view to 
Its publication It must be adihd that the financial 
provision was made by the Empire Maiketing Board, 
and that it affonls yet another examfilo of the breadth 
of MOW and wise foresight exorcised by that Board 
in the fiirtheiance of applied biological research 
Ihe inception, preparation, and publication ot this 
meinoii reflects the greatest credit on all concerned 
It may bo added that Mr Uvnrov’s ac tiiul summaries 
of the jiajieis Ifstcd in his bibliography have been 
deposited m the Reid Library of the Rowott Re 
seaich Institute for Animal Nutrition, Aberdeen 
Ai range inents have also been miulo for a set to bo 
placeil 111 the Siienco Libiaiy at South Keiising 
ton wlicie they will likewise bo available for con 
saltation A limited niimbei of copies of Mr 
Uvarov’s memoii are available on apphiation to the 
Secretary ( ommittee of t iv il lUsi an li 2 Whitehall 
(lardens, b W I A D Imms 


Annual Visitation of the Royal Observatory, Greenwich 


A t the annual visitation of the Rovnl Obseivatorv, 
Urcenwich, bs the Boaid of Xisituis on Satin 
da\, Tune I, the Astionomcr Roval presented his 
report, which desciibes the work of the obsc'ivatoiv 
during the vear ended on May 10 1 he obseivations 

with the transit circle numbered nearlv nine thousand 
embracing the sun, moon, planets (of which K|)ecial 
attention was paid to Vesta owing to its value foi 
dotermiiung the equator point), fuixlamental stais 
and stare needed for comparison with Eros at the 
time of its near approach to thi earth m 1030-31 
The correction to the longitude of the moon as calcu 
lated from Brown’s tables is + 5 61' from the limb 
and + 6 83' from the crater Mosting A The i oi 
i-ection has been diminishing at the rate of a third ot 
a second per annum suite Brown s tables were intio 
ducod into the almanacs m 1923 The eailv obseiva 
tions of the sun and moon, from 1751 onwards, have 
been re i-educed , it is found that the longitudes 
deduced from the declinations ore more tnistwoitliy 
in the early years than those from the right ascensions 
The results give suppoit to the theory that there are 
variations m the earth’s rate of lotation , tho\ also 
indicate a secular acceleration of the sun s longitude, 
the amount of which is + 0 78' m a lentnrj 

Observations with the Cooksoii Zenith Telescope 
show that the vanation of latitude iii recent yeais 
has boon abnormally small the large amplitude of 
seven years earlier has not been repeated 

The 28 mob equatonal has been used for double 
star observation , 282 stars have been measured 

during the year, 44 of which are separated by less 
than half a second , a new workmg list of some 
2000 pairs discovered by Dr Aitken has been prepared 
The old water olook used for dnviiig this instrument, 
and its predecessor the Mere equatonal, since Airy s 
days has been superseded by an elpotnc drive of the 
Gemsh typo, which was on view foi the first time at 
the visitation The Astronomer Royal gratefully 
acknowledges the help given in preparing the plans 
by Mr F J Hargreaves, who had used a similar 
drive successfully on his small ecjuatonal at Km^ 
wood, Surrey It was with this instniment that he 
was the first to photograph the comet Urigg Skjellerup 
at its return in 1927 

'Thirty one stellar parallaxes were detemuned with 
the Thompson 26 inch equatonal during the year, 
bringmg tne total up to date to 400 A useful 
economy has been introduced of taking two parallax 
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lields on th« same plate this hnlycs the time spent 
in development 

Iho 10 mchiiflcctoi is ht mg iisi d for the determinii 
t ion of coloiii temiMiiiturc of stais The absolute 
tc'inpeiatuiis me obtained hv i omparison with the 
positive « ratei of a carbon arc lamp which is moimted 
on the loot of the octagon room 000 feet awav 
Twentv foiii oailv tv pe stare, diKtubuttd as imifunnlv 
as possible round the noithcin hemisjrhcie, have lioeii 
selected as siaiidards , tortv othei stare have now 
been coinpaiiil with tluse the cornpansons being 
inaih at the same altitude in each case homo notis 
oil B tyjie stais of abiioimallv low tcm|>eratmc were 
published m the Monthly Sotteex last veai 

With the astrogiaphic equatorial, plates aie Iremg 
taken foi comparison with those tuWi ii twentv five 
to thirty veare ago m older to deteimme proper 
motions Th< result of this stud \ for the zones from 
DecI + 64° to + 72° is now in the press The sunsj-iot 
cmve gives indications of a double {leak in 1920 and 
1928 ieM|)ectivelv Dailv spot numhere both of the 
whole disc and of the central region, me sent to Zuiich 
for the Bulletin wliiih is published there under the 
auspices of the International Astroriomii al L mon 

The magnetic elements determined at Ahmger for 
the veai 1928 are Dccl li 47 0 W Hoi Force 
(U8664 Veit lorce 0 42941 Dip, 66° 37 3 the 
Dccl IS diiiiiiiishing about 12 por aiiiiiim 

The mean toiinieraturo of tie year eniliiig on Ajiril 
30, 1929 (misprinted 1928 m the report), was 48“ 7 
or 0° 8 below the average 1 1 ost occurred on 7 1 
days the lairifall was 20 46 inches, or 3 78 below 
the aveiage March, with 0 018 inch, was the driest 
month ever recoided at (Jreenwich 

The (Kirfoiinance of the two bliortt sidereal clocks 
has been yerv satisfactory the temperature m the 
clock cellai is now maintained at 02° 8 Fahr The 
progressive increase of losing rate still continues 
it IS proposed to subaiitiite a bob ot invar on one of 
the clocks 

Daily c onijrarisons of time are mode with Pans, 
Nauen, Annapolis, and Bordeaux In all four cases 
the lesiduaU apjrear to show an annual wave 

Allusion IS made to the eclipse ex{ieditioii to Kedah 
and Siam The total equipment weighed ten tons 
Unfortunately, no results were obtaineci in the mvesti 
gation of the Einstein bending of light , but some 
results on the corona and prominences wore obtained 
at Alor Star A C D Cbommei in 
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I oxygen may fall below loo per litre The breeding 
Wisconsin Limnology season extends from December to May My»%s was 


fPHE veteran limnologist. Dr E A Birge, together 
-L with Dr Chancey Juday and other cmlaboratois, 
has made several ailditiuns to the detailed study of 
W iscoiism lakes in the Transactvma of the Wtsconain 
Academy vol 23, Proceedtngg of the American Phth 
gophical Society, vol 60, and in Ecology, vol 8 The 
Academy papers deal with the temperature of the 
bottom deposits of Lake Mendota, with the chemual 
composition of its larger aquatic plants and with the 
ihosphorus content of that and other Wisconsin 
akos lempeiatures wore measured in the mud of 
Lake Mendota down to 5 metros, in depths of water 
from 8 m to 23 5 m The data accumulated are 
used to calculate the annual heat budget At the 
shallowest station this amounted to 2960 caloru s jier 
sq cm and 1100 calorics at the deepest Pielimi 
nary data on the heat budget of Kailuk Lake Alaska 
are given in Ecology, Tuly 1927 These are compared 
with the values given by lakes in Central Europe 
Supplementing a previous study of the composition 
of CUvlophora and Myriophyllum, analyses of V alhi 
neria and Potamogeton are now given Rickett had 
previously shown that Mendota, 10 4 sq kilometies 
in area yielded, m dry weight 1112 metric tons of 
Potamogeton and 736 of Valhmerta Of these, tho 
latter has an ash content of 26 2 per cent, the forint i 
114 pel cent Their mfluenct upon the water and 
soil of the lake must, therefore be very considerable 
The analyses are unusually detailed and recoid tho 
amounts of ceitain important minor constituents, 
such as phosphorus, non manganese, and silica, 
which are frctiuently omitted 
Tho organic matter content of lake waters is con 
sideied in a preliminary survey (Amer Phil &oc ), 
which, however, contains analyses from forty four 
lakes Those are grouped into autotrophu, which 
derive their organic matter from internal sources only, 
namely, fiom the phytoplankton and attached 
vegetation and allotrophic, into which drainage bnngs 
soil and marsh extractives For each lake the organic 
matter is a fairly defimte quantity, showing no ^eat 
variation either with depth oi time Ihis is in 
striking contrast to the oxygen content, which is 
often greatly reduced in the deeper cold water, the 
hypolimnion , this dm mg summer remains unmixed 
with tho warm epilunmon 

Analyses were made of the waters of eighty eight 
lakes to determine the soluble phosphoius existing 
as phosphate, also the phosphorus in orgamc com 
bination Ihis was done in order to ascertain 
whether the simple yearly cycle, observed m the open 
sea, could also be traced in these lakes The marine 
workers found a winter maximum and a minimum 
in early summer, lasting imtil August, the surface 
waters being, dunng the summer, almost or quite 
devoid of morgamc phosphorus, and the deeper 
waters — in shallow seas — being much reduced In 
the lakes, however, observations made in May, soon 
after the disappearance of the ice, and in July or 
August, were complicated by two factors — the very 
minute amount of inorganic phosphorus and its 
regeneration from the ^nankton Aocordiiwly, no 
such simple seasonal cycle was revealed Possibly 
the rate of regeneration, rather than the absolute 
amount of phoimhorus, may here be the limiting factor 
In ( 8 , No 4 , 1927) an account is given of 

the occurrence of two Crustacea, Pontoporeia affinia 
and MyM ooulata var reheta, which are regarded as 
* marine rebots ’ Though thoroughly studied in 
Ehirope, their Amencan distribution is imperfectly 
known It was found that Pontoporeia occurs 
ohM - ’ • 


found in two lakes Dunng summer it remains on 
the bottom during daytime, but may even reach the 
surface at night The breeding season extends from 
October to May 


University and Educational Intelligence 

Cambridgk — Iho solicitors carrying out the will 
of the late Mr John Humphrey Plummer state that, 
in view of the many conflicting and wholly unauthor 
ised statements that hnvi appeared, the time has 
arrived whin some authoritative statement should 
be made (onceiiiing the benefaction which will aecrue 
to the Lnivtisitv Iho residue of the estate is to be 
applied in perpetuity for the piomotion and en 
( ouriigement of education m chenustry biochemistiv, 
pli^Hual siKiue or sill h othir allied subjects in tho 
I iiivf rsity as tin trustees shall think ht Ihe testatoi 
fuither oxpresseil his desire and intention that Ills 
trust! IS should as soon as possible establish and 
endow a jirofessorship or professorslups each of the 
annual value of £1200 in actonlance with a scheme to 
be <U vised The testator further expiessed tho wish 
that the trust should be known as tin lohn Hiimphrev 
Plummer 1 oiindation The trustees are aclvisid that 
the estate should vicld an income to the I niversity of 
approximatelv ilO 000 a year 

The Drapers ( ompany has made a giant of £1000 
poi aiuiiiiii for a further period of 10 yeais to the 
SohiKil of Agriculture 

Di H B Roderick and Mr (i bteail have been 
reappoiiiteil Univt rsity lecturers in meihcine 

Edinburoh —Principal Sir Alfred Ewing announced 
at tho meeting of the University Court on May 27, in 
connexion with the proposed internal reconstruction 
of the medical buildings at Teviot Place, that gifts 
have been intimated for this purpose of £20,000 from 
Sir Wilbam Dunn s trustees, and £35,000 from the 
Rockefeller houndation, making a smn of £66,000 in 
all This, along with other moneys available, now 
secures the carrying out m its entirety of a scheme 
drawn up by Mr Balfour Paul, architect, in consulta 
tion with the heads of the departments conoemeil, 
whereby the medical buildings, erected in 1880 wnll 
be radically altered in their internal arrangements, so 
as to brmg them in hno with the most modem requiie 
ments for teaching and research The external aspect 
of tho building, as designed by the late Sir Rowand 
Anderson, wull remam unaltered The work will be 
begun in the summer vacation Certain portions of 
tho reconstructed building will in future be associated 
wnth the name of Sir WiUiam Dunn in reoogmtion of 
the generous gift from his estate 

London — The following doctorates hhve been con- 
ferred D So in metallurgical ohemistr^ on Mr J C 
Hudson (Impenal College, Royal College of Science, 
and Royal School of Mmes), for a thesis entitled 
“Third (Experimental) Report to the Atmospheno 
Corrosion Committee (of the British Non Ferrous 
Metals Research Association) ”, D So m agnoultural 
chemistry on Mr V Subrahnmnyan (Rothamsted 
Expenmental Station), for a thesis entitled “ Bio- 
ohemistry of Waterlogged Soils ” 

Manchbstkb — Mr J B. M Hay, lecturer in 
e^neenng, has resigned on his appomtment as head 
of the Civil Engineering Department in Bradford 
Teohnioal College 

AppUcations are invited for two Onsedale biologioal 
soholarships m, respectively, botany and sook^, eaoh 
of the value of £200 Apphoations should rMoh the 
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Reading — Dr T t ranklui isibly, pimcipal of tho 
University of London smco 1926, has accept-ed tho 
invit.ation of the council to become vnoe chancellor of 
the University in auccession to Dr W M Childs, who 
is retirmg in September next 

At the time of going to press, tho following results 
of Parliamentary elections in Umversity oonstitiiencios 
have been announced — Cambridge (2) Mi T J 
Withers, Mr (1 H A Wilson Lonilon Dr L 
<iraham Little Combined Enghsh (2) Sir Martin 
( onway. Miss E Rathbono Wales Mi b Evans 
■Queen's, Delfast Col 1 hinclair 

Thf New Eflucation Fellowship (English seitioii) 
gives prominence in its annual report for 1928 to tho 
subject of parent education At a eonfiienco whmh 
It called last bepteinber, it was resolved to foim a 
National Council for Parent Education and Child 
Study, and a provnsiorial coinmitteo was appointed 
with Dr Basil Yeaxloo as thniinian to iiiideitake the 
jireliirunary woik with the aim of correlating and 
extonchng tho efforts of existing oiganisations foi 
forming parent teachoi associations all over Great 
Britain, child psychology study groups, training of 
study group leaders publication of pamiihlets and 
magazine s for jiarents formation of libiaries, panels 
of speakers, etc Iho movement will lie stimulated 
by a visit to Great Britain this summer of some of 
the leaders for smulai moviments in America and 
by the fifth international New Education conference 
to bo hold at Elsmore on Aug 8-21 The fellowship, 
of the English section, of which hir Michael hadler is 
president, besides oiganisiiig bieniually international 
confeiences, maintains libiaiies and information 
bureaux, publishes magazines and m other ways 
promotes co opeiation between educationists and 
between parents and teac hers Its watchwords aie 
Release spiritual and creative powci m the child 
study ancl respect the child s individuality , educate 
through innate interests , encourage co operation 
rather than competition , co educate , educate for 
service The general tlicnic of the Elsinore conference 
will bo “ Iho New Psychology and the Curriculum ” 

A CENSUS of graduate resoaich students in chemistry 
in the United States in 1 927 shows that they numbered 
1934 m one himdred and foity universities as follows 
in organic chemistry 570, general and physical 430, 
industrial and engineering 183, physiological 134, 
inorganic 116, agricultural 89, colloid 79, analytical 
76, nutrition 68, catalysis 28, food 27, sanitary 26, 
photographic 26, metallurgical 21, hvo othei sub 
heads 74 The census has boon taken annually for 
four years by the Research Infoi-mation Service 
Division of the National Research Council, Washing 
ton, and discloses a steady growth m the total number 
of suoh students (1700, 1703, 1882, 1034), although 
under the various sub heads the numbers fluctuate 
In addition to these students, 1047 members of the 
faculty staSs ■were engaged in chemical reseaich In 
the pamphlet giving tne results of the census (Reprint 
and OtrciUar Series of the National Research Council, 
No 84 Washington, D C National Academy of 
Sciences, pneo 20 cents) figures are given separately 
under each sub head for each imiversity, together 
with the name of the head of tho department of 
chemistry In the same pamphlet are statistics 
showing the number and amounts of fellowships and 
other stipends received graduate students in 
chemistry m 119 universities in the United States 
in 1927-28 Of the total number of such students, 
46 per cent recseived no financial assistance either 
from the umversity or from outside organisations 
More than one third of these self supporting students 
( 418 ) belonged to Columbia University, New York 
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Calendar of Patent Records 

June 9, 1683 — Gloat public interoiit was aroused 
by tho patent grantwl on Tune D, 1683, to Robert 
hitzgcrald and others for Ins proiess for obtaining 
flesh from salt water A piovious patent granted in 
1676 to William Walcot for a similar invention was 
voided by tho Pnvv tonruil on tho ground that it 
had not been put into opoiation, and it is said that 
1* itzgerakl’s [irestri|)tion, certifieil bv Robert Boyle, 
was sent by Charlis II to tlio Lord Mavor to be 
kept lost a soiiet of so groat importam e might come 
to bo lost Blit it was Iitzgeralds jiroi ess that 
eventiially piovod a failure and Walcot s that 
triumphoii in 1696 un Act of Pailiainent was passoil 
restoimg Wall ot s rights and granting Inm a 36 years 
monopoly 

June 9, 1842 — Iho dirot t ac ting steam haminoi 
first loilucod to a jiriw tu al foim by James Nasmyth 
was patenteil by him on June 9 1842 

June 12, 1704 Ihe rise of the Irish linen trade is 
due very largely to I ouis Ciommolm the leadei of a 
small band ot Huguenots settleil in Belfast, who con 
tractssl with Willaun III to suiiiily tlio requisite 
inacliiiiorv and material and to teaili the Irish the 
art of Imeii inamifmtiire m return for tho interest on 
his cxjwndituio and £300 a year On June 12, 1704, 
tho bigiKt Olhce in 1 onilon lecortis a jiatent granting 
to tho Board ot Tiiistoes of the Linen ( orporotrori 
and the Lieiitonaiit Just lies of Ireland a yearly sum 
ot £1180 for ten years foi tho jnirpose of encouraging 
the inanufactuie the jiayment of £200 a year to 
t-ronuuohn for his [laines and lare m cairying on 
the work”, and £120 a year to throe assistants , with a 
{leiiHiuii of £60 a yeai to a French clergyman for the 
Huguonnt colony 

June 12, 1806 —Iho purihcation of coal gns with 
lime was suggested in tho early days ot gas maim 
factuTO Edward Board on June 12 1806, patented 
a process m whu h the Imie was charged w itli the ( oal 
111 tho retorts, but tho proiiosal did not come into 
general use until it was lomtiodiRed liv W I 
Cooper in 1882 

June 13, 1551 — Iho first (latent of which there is 
luiy leiuid m France is that granted tor ten years 
by Henry II to Those o Mutio, an Italian, on Line 13 
1561, for making all kinds of Venetian glass Ihe 
manufacture was not auocosstiil, but the experiment 
paved the way for the subsequent encourogf meiit of 
Itahan workmen by Hemy 1\ 

June 13, 1772 William lutui’s is a noteworthy 
name in tho history of tho inaiuifactnre of shoe 
buckles, an mqiortant Birmingham industry m the 
eighteenth century Tutin was the mvontor ot tho 
alloy — made of brass, antimony, and tin — calleil 
“ Tutania ”, of which most of the bin klos of tho 
period were mode, and on June 13, 1772 lie was 
granted a patent for a jirocess of jnjianning buckles 

so as to equal and far exceed m cheapness and wear 
the common blue coloured buckles, wluch are coloured 
by the heat of tho hre, and are liable 1 o be damaged 
by wet ” 

June 13, 1922 — ^Iiisulm, the pancreas extract used 
m the treatment of diabetes, was isolateil by Dr (1 t 
Bontmg and Dr C H Best, of tho University of 
Toronto, and m order to safeguard the public lutorost 
tho method of extraction was patented in C reat Bntaii i 
on June 13 1922 The University of Toronto invited 
the Medical Research Council to assume the rospoii 
sibility for its production in Groat Britain and con 
veyed tho patwt rights to the t oimcil os a free 
gift Tho woixl ‘ msuhii ’ is due to bir Edward 
Sharpey Schafer, who coineil it about 1911 in aiitieipa 
tion of the discovery 
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Societies and Academies 

London 

Royal Society, May 30 -- 0 W Richardson and P 
M Davidson The energy functions of tlie H, mole 
culoB Tlio toriTis m the expansion of the force 
function are determined for certain states by various 
methods and show satisfactory agreement Negative 
total energies, heats of liissociation and other constanta 
of about thirty H, states are tabiilateil ( iirves are 
drawn for the moan kinetic energy of the eleetroiis c>f 
certain states at various nuclear separations An 
apjKindix contains a tfieoiein on the mean energy of a 
system of particles m any condition of periodic motion, 
when some of the jiarticles are fixed — E K Rideal, 
C P Snow, F I G Rawlins, and A M Taylor Infia 
rcxl invest igations of molecular structure (1) — C P 
Snow, FIG Rawlins, and E K Rideal Infra rod 
investigations of molecular structure (2) The vibra 
tion rotation band spectrum of nitric oxide proves to 
be a fundamental with its centre at 1882 0 cm ’, 
with the fine structure consislmg of P, Q, and R 
branchas with at least 42 rotation bands in each of 
the R and R blanches The molecular constants do 
rived from the sejiaration of the fine structure bands 
(3 33 cm *) conesponds almost exactly with those 
obtained from electronio band spectral data 'I ho 
presence of a C) branch is m accordance with the 
gyroscopic chaiacter of an odd electron molecule 
The fat ts leUiting to the ground statue of nitric oxide, 
its physical magnitudes, and its electronic angular 
momentum about the nutloar axis, form a consistent 
whole - A Midler The connexion between the zig 
zag structure of the hydrocarbon chain and the niter 
nations in the ])rojwrtios of odd and oven niunbeied 
chain compounds Starting from the fact that the 
CH, groups are arranged m a zigzag line it is shown 
that there must exist an essential difference m the 
structure of the odd and even numbered substances 
This difference accounts for tlie alternations of pro 
portios — 0 W Richardson and F S Robertson The 
emission of soft X rays by different elements at liigher 
voltages — L P Davies The soft X lay emission 
from vaiious elements aftei oxidation '1 he effect of 
oxidation on tlie total soft X ray eiiiisston from the 
following elements has been studied Silicon, man 
ganese iron, cobalt, nickel copper, molybclonuin 
palladium, and tungsten Tlie elritiency of the oxide 
seoma to be the average efficiency of the oxygen and 
element present — D L Chapman and W K Hall 
A study of the catalysis by silver of the imion of 
hydrogen and oxygen Tlie new method of Hughes 
and Bevan was used and the conclusions confirmed 
by direct measurements of the falls of pressure wluch 
occur when the gases, separately and mixed together, 
arc brought into contact with a large surface of silver 
The mechanism of tlie action seems to be one of 
alternate reduction and re oxidation of an oxide film 
The fact that a him formed at low temperature is more 
effective than one formed at a higher temperature 
suggests that some of the molecules of silver oxide in 
the former are in relatively unstable jxisitions, and 
therefore more active chemically — R H Fowler and 
A H Wflson A detaileii study of the ‘ radio active 
decay ’ of, and the penetration of a particles mto, 
a simiilified one dimensional nucleus The authors 
solve exactly for a simplified nucleus the problem of 
tt particle disintMtation (determination of tne complex 
charactenstios of the wave equation with the proper 
boimdary conditions), and discuss the converse prob 
lem of the penetration of an o particle mto the 
nucleus from without — G I Finch and D L Hodge 
Gaseous combustion m electric discharge (3) Com 
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bustion of dry detonating gas m the direct ourrent 
discharge is primarily determined by the ionisation of 
both the constituent molecules of the gas Electro 
static forces keep apart jjositively charged ions, imless 
such forces are counteracted by some other agency , 
one such agency is negatively charged metal atoms 
spiittereil from tho cathode which, bv formmg elec 
tncally neutral metal gas complexes with positive ions, 
overcome electrostatic repulsion and thus enable com 
bustion to proceed — G I Finch and J C Stimson 
The electrical condition of hot surfaces during tho 
adsorption of gosos (31 A hot platmum surface ex 
hibits a charge when in vacuo or in contact with gases 
With alternate treatment with oxygen and hydrogen 
at 600° 0 , it will exhibit a charge in hydrogen or tri 
vacuo at room temperature Heatmg at 860° destroys 
such superact ivity 1 he f hargo due to any gas can be 
rapidly removetl by evacuation at 860° The destruc 
tion of tho suporaotive condition is due to a slructural 
(haiige m the arrangement of tiie surface atoms akin 
to sintering — J M Robertson An X ray invostiga 
tion of tho structure of naphthalene and anthracene 
Using tho rotating crystal photographic method, the 
general and statistical considerations of tho reflections 
indicate a peiiodic structure parallel to the c axes of 
tlie crystals (leometrical structure factors are do 
velopod and tho dunonsions of the molecules calculated 
differ only slightly from those of Bragg’s tetrahedral 
stnicturo Ihus the tetrahedral properties of the 
< 111 bon atom are maiiitained in aromatic structures — 
K Majumdar Iho ore spectrum of chlorine Ihe 
sjioclruiii has been photograjihcxl m the region 
XbdOO 8700 The ionisation potential is calculated 
as 13 1 volts— K R Rao Iho aic spectrum of 
germanium Observations hove been extended to 
M830 and about fifty new lines have bewn added most 
of which have boon classihod The ionisation potential 
of Oe I IS 8 00 volts approximately — U Nakaya On 
tho omission of soft X rays bv different elements, with 
reference to the effect of adsorbed gas The absorp 
tion of these rays uicreasos with the amount of tlie 
adsorbed gas molecules on the photoelectric plate, 
while tho excitation decreased with tho presence of gas 
molecules Holtable data wore securecl by bombard 
ing the photoelectric plate and target to red lieat in 
the highest vacuum and afterwards reducing the oxide 
hims on these surface's with hydrogen - N F Mott 
The scattering of fast electrons by atomic nuclei 
Tho Bcattermg of electrons by an atomic nucleus is 
mvestigatcxl, usmg the wave cxjuation of Dirao and 
a scattenng formula obtained which gives the spm 
relativity correction to be apphed, for fast fi particles, 
to tho usual Rutherford formula — L J Freeman 
Further investigations of the spectrum of lomsed 
nitrogen (N II) Nine terms belonging to a quintet 
system liave been identified and two now terms of tho 
triplet system Some 76 Imes have been newly olassi 
hed — A E Gillam and R A Morton The absorption 
spectra of halogens and inter halogen compounds m 
solution in carbon tetrachloride — R A Frazer and 
A J Duncan On the criteria for the stabiUty of 
small motions — R A Frazer and W J Duncan On 
the numerical solution of equations with complex 
root* — G C MeVitie On Emstein’s unified field 
thoorv 

Physical Society, May 10— W E Sumpner 
Heaviside’s fractional differentiator The paper deals 
with (1) Heaviside’s experimental methods , (2) the 
index operator, its definition and justification , (3) 
its use with I^ibmtz’s theorem , (4) its use with 
bmpmial and exponential expansion , (6) functions of 
the operator , (6) Heaviside’s operators , (7) ex 
amples , (8) the impulse function — J H Awbary t 
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A simple methofl of fittmg a straight lino to a soi los of 
observations The method has a rational basis and 
can be earned out much more quickly than the method 
of least squares — E W H Selwyn Arc spectra m 
the region \1600-\2100 A simple method is de 
scribed of photographing ordinary arc spectra down 
to about \1600 Additions have been made to the 
analysis of the spectra of Mg 1, BoT, and BT 
K R Rao The spectrum of trebly ionised thallium 
— G A Wedgwood The elastic properties of thick 
cylmdncal shells under internal pre^ssure An experi 
mental investigation of the usually accepted theory 
Longitudinal and diametral extensions were detei 
mined of a number of steel cylinders subiectod m 
tomally to hydrostatic pressure, the cylinclers bemg 
closed at the ends by co\ ers secured to tho shell itself 
Discrepancies seem to be due to the non isotrojiic 
nature of the material 


Academy of Sciences, April 29 — Henri Villat The 
alternating vortices of H B6nard in a canal of hnite 
width - E Mathias Contribution to the study of 
fulminating mnttei Its two inodes of decomposition 
A review of descriptions by witnesses of cases of 
globular lightning Certain of those dosenbe the 
dissipation as without noise , in others, and these form 
tho majority the disappearance was accompanied 
with very violent explosions -J A Schouten The 
geometrical signification of the seini symmetrical 
property of an integral connexion, which leaves in 
variant the fiiiidainental tensoi —Georges Durand 
A maiuior of concoivuig the theory of envelopes — 
D Pompeiu Certain systems of linear equations and 
an integial property of functions of several variables 
- Rend Lagrange Certain fun< tioris associated with 
the functions of Legeiuhe — E Hide and J Tamarkin 
A relation between tho results of Minetti and Vahron 
— Alex Vdronnet There aro throe distinct dynamics, 
and throe only, oorrosiionding to the three spaces of 
Euclid, Riemann, and of Cartan — Lucten Fdraud 
Some applications of Pfaftian systems — Rend Lucas 
Remark on the eijiiatioiis ot electromagnetism — 
Neronoff The law of attraction — R Hocart Tho 
diamagnetism of some binary halogen compounds 
The diamagnetism of the ions is not strictly additive, 
and hence it is not possible to ilescnbo tho diamagnetic 
properties of substances by moans of a single co 
efficient The coefficients of solutions of hydrochloric 
acid, common salt, and potassium chloride are given, 
the accuracy being from 0 1 per cent to 0 3 per cent - 
G F6ex Tlie diamagnetism of the crystal of 
azoxyanisol and the precession of Larmor — ^Jean 
Becquerel and W J de Haas The fundamental law 
of paramagnetic magnetisation of a crystal and the 
law of paramagnetic rotatory dispersion J Gillies 
The trajectory 3d m the ionised atoms P II, S U, 
8 III, and Cl III Quadruplets of Cl III — Charles 
Nordmann A new method for the reproduction of 
colours — Marineseo The structure of solutions of 

elatme A study of the relations between the 
lelectno constant of gelatme Solutions and their 
concentration — Nahmias The evaluation of the 

a radiation of the active deposit of aotmium by tho 
measurement of its /3 radiation — H Hetszfinkiel and 
H Jedrsejowski The conditions of formation of 
^upmgs of radioactive atoms — Rend Delaplace and 
G Rebiire The irradiation of ergosterol the action 
of the ultra violet rays of quartz and of the soft 
X rays Diaggams are given showing the chemgea m 
the ultra violet spectrum of ergosterol product by 
various times of exposure to ultra violet light Soft 
X rays produce effects qualitatively similar — Antoine 
Wllleraart The isomerisation of some acetylene car 
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binols into ethylene ketones Iho transformation of 
alcohols of tho type R,R^C(OH) -CstR, into tho 
kotoiios RjR,C -CH-CO-Rj either by alcoholic 
sulphuric acid or through the chlorides is a general 
reaction Several examples aro given — Huan The 
action of ethylmagnesium bromide on the tetrothyl 
diamido of suicmie acid — L Royer Tho possible 
asymmetry of tho corrosion hgures obtained by an 
artive isotiojiii liquid Results on the conosioii of 
calcite crystals are given which are in general agree 
inent with tho views of Hottich A Amstutz The 
crystallophyllian conglomoralos of Mayombe, in the 
French Congo — P L Violle and A Giberton The 
antitoxic properties of calcium towards sparteine 
sulphate A guinea pig smvived indefinitely the 
injection of a mortal dose of sparteine siiljihate when 
tlie latter was mixed with a solution of lalciura 
chloride — Marc Bridel Researches on tho vana 
turn of colour in plants in tho course of their drying 
The glucosido of Lathrcea clandeMinn is anciihoside 
(auciibme) Charles Pontillon The pigiiiontation of 
iiipra cultivated on fatty media The 
yellow coloration sometinies obsoivod in t^terigmato 
cyatia nigra cultivated on fattv media is a tonseiiuence 
of the lack of homogeneity of the cultiiio medium 
duo to tho moilo of jireparation of the mmerahsod 
gelose solution Rend Wurmser and Jean Geloso A 
gliK osedoiivativo aconstitnenl of thooxido rodiietioii 
equilibrium of the (ells--Mnie L Random and R 
Lecoq The piimordial i61o of the alimuitary equi 
librium 111 tho utilisation of lactose — Edouard Chatton, 
Andrd Lwoof, and Mme Marguerite Lwoff Tho 
mfraciliatures and the genetic (Oiitinuitv of ri'cessive 
c diary sy stems 
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Science in the Public Service and Industry 

W E commentid last week iijion the appoint 
ment cif a committee to inquire into 
matters affittmg the functions and staffs of certain 
research and cxpcrimenUil estalilishmonts of do 
partments of (Toveinment Tins inquiry is, of 
course, Hcpaiatc from that of the Royal Commission 
on the Civil Service which Mr Ralclwm re*oently 
annoimeed wouUl he appointed We trust that 
the change of (Jovernment will not mean that this 
Commission will be elroppid A really wiilcr 
issue than that of the position and functions of 
the teebnieal e»xpert in the ( 'ivil Serv lee is myolved , 
indeed the time is ripe for an inquiiy into matters 
affecting the position and nsponsibilities of the 
man of seunce and the technologist generally, 
m industry as we 11 as in the public services 

For some considerable time a suspicion has 
existed that matters affecting the status and 
resiioiiflibilitics of the technical expert are very far 
from satisfactory m Great Britain As regards the 
public services, it is possible nowadays, more or 
less, to gauge the situation, ow mg to the existence 
of the many spociahsed vocational associations 
which have, in recent times, been formed withm 
the Civil Service and the Local Government Ser 
Vito for the purpose of protecting the inten sts of 
their members , practically all these associations 
l»ono<iically issue publications dealmg with their 
activities, and thereby give an insight into the 
nature of the problems to which attention has been 
devoted Furthermore, the Royal Commission 
on Local Government appomted on Feb 14, 1923, 
uneler the chairmanship of Lord Onslow, has 
durmg the past twe Ive months taken evidence from 
some of these vocational associations, particularly 
in relation to the duties and status of the technical 
offices under the local authorities , in this evidence 
the practice of the central government has been 
touched upon, and its attitude towards its technical 
officers has been contrastevl with that of thi local 
authorities towards their chief officers who are 
engaged mainly on technical duties 

In industry, no institutions with objects identical 
With those of the vocational associations referred 
to above exist , consequently, it is more difficult 
to obtam generalised information regarding the 
status and responsibilities of those engaged on the 
techmeal side of mdustnal and commercial under 
takmgs In view of the great national importance 
of the subject, mdividual inquiries have been 
addressed m relation thereto to a number of 
persons engaged on techmeal duties m some of our 
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industnes As might be expected, the information 
collected shows that in industry the conditions vary 
very widely, and also that the attitude of the chief 
officials responsible for the conduct of the affairs 
of various important concerns differs to some extent 
in relation to the status and responsibilities which 
should be assigned to the section of the staff which 
deals with the technical work In some cases the 
chief officials are unresponsive to the changmg 
conditions of the times (needless to say, to the 
detriment of the busmcsscs they control), whilst 
on the other hand, happilj, many such officials 
are broad minded, progressive, and ever ready to 
meet the altered, and altenng, conditions imposed 
by the more intense trade competition arising from 
the more exacting requirements due to increased 
scientific knowledge and to the high technical skill 
and ability of the staffs of their foreign com 
petitors 

Our inqinr\ into this subject has disclosed the 
fact that 111 industry old prejudices are gradually 
dying, and that, m recent times, a considerable 
improvement has taken place in the status of the 
men of science and the technologists who follow 
their careers in the commercial world There is 
still room, of course, for further improvement, 
which will no doubt come about in time , the 
matter seems to depend upon two factors, namely, 
on the mtroduction m our industrial enterpnses of 
an organisation adapted to meet the vc ry complex 
techmeal requirements of to day, and on the 
willingness of the technical expert fully to qualify 
himself for the more important administrative posts 
by devotmg his time not only to the study of 
subjects of a strictly scientific and technical kmd, 
but also of those bearmg on the administrative 
and economic aspects of his work 

The improvement in the status of the man of 
science and technologist to which attention has 
been directed is due, it has been suggested, to the 
nse and growth of the electrical industry It has 
been pointed out that many of the successful 
businesses comiccted with this industry have been 
founded, developed, and managed by men who 
have had the advantage of a scientific education 
and of a techmeal training , many of the most 
important posts are still held by a type of man 
with similar qualifications Bemg an entu« new 
comer, and probably also by reason of the fact 
that much techmeal knowledge was involved m 
almost every decision, this industry was not 
hampered at its birth by some of the harmful 
traditions that have tended to limit the sphere of 
usefulness of the teohnioian m the same way as 
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has been, and still is to some extent, the case m 
some of the older ones The new poUcy has very 
greatly benefited the electrical mdustry and has 
enabl^ it to reach a flourishmg condition 

Now, a very cursory examination of the informa- 
tion containeil in books of reference indicates that 
the improvement in the status of the techmcian 
IS not confined to the electrical industry , almost 
simultaneously with its birth an infection seems to 
have spread to other industries It is on record 
that in 1883, when the late Sir William (afterwards 
Lord) Armstrong first founded his famous Tyneside 
shipbuildmg works, he entrusted the organisation 
and the directing of this establishment to a tech 
nician, who some years later became Director of 
Naval Construction and Assistant Controller of the 
Royal Navy At subsequent dates, some of our 
railway companies selected officers from the 
technical side of their undertakings for high ail 
mimstrative posts Again, the chemical industry 
affords instances of chemists who have risen to the 
control of huge interests and have done well as 
admimstrators Men with technical knowledge and 
experience are also now occasionally appointed as 
directors on the boards of compames , this is so 
not only m the cases alone of those concerned with, 
activities of an industrial kind, but it also appbes 
equally to those whose interests are mainly financial 
or commercial 

Apart from the government services and industry, 
there are the great municipal services The Ro> al 
Commission on Local Government now sitting has 
received a considerable volume of evidence on the 
aims and objects of the various vocational associa- 
tions by witnesses representing them, and questions 
have also been raised by other witnesses as to the 
desirability, or otherwise, of arranging for inter 
changes of duties on the part of civil servants and 
local government officers by temporary transfers 
of staff from government departments, particularly 
the Ministry of Health, to the offices of local 
authonties, and vice versa Moreover, a proposal 
involving a fundamental change m the constitutional 
fabno of mumcipal government has also been put 
forward, namely, one relating to the appomtment 
in our muiucipahties of a ‘ chief officer ’ corre- 
sponding to the burgomaster, who is supreme in 
relation to mumcipal affairs in certain continental 
cities, or of a person possessing the authority and 
the responsibibties of the city manager who is 
now m charge of municipal affairs in many im- 
portant American cities Neither proposal, how- 
ever, 18 given much support by local government 
officers 
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The town clerk, who is generally a member of 
one of the legal professions, is, by an almost 
immemorial custom, recognised as the prmcipal 
officer of the Local Authority , he is prtmus inter 
pares, and, apart from the particular duties of his 
own department, co ordmates the various services 
of the council, in order to avoid overlapping and 
to prevent a course being taken by one department 
without consideration for its effect on another 
department It is, however, recognised that it 
would be most improper for a town clerk to 
cntioise or interfere with a technical officer in the 
carrying out of the technical duties assigned to 
him , that is to say, the technical officers under 
a local authority severally exercise their functions 
mdependentlv of the town clerk The practice of 
local authonties differs, therefore, very widelv from 
that of government departments , in the latter 
case, the techmeal branches are elaborately con 
trolled by the secretary ’s department 

Some of the members of the Rojal Commission 
appear to have been exercised in their minds with 
regard to the difference of treatment meted out 
to the two types of officers, the aiiministrative 
and the tochmcal, in the national civil service and 
in the local government service , in consequence, 
questions were put to some of the witnesses with 
the view of ehciting the reasons why in the latter 
service it is those with techmeal qualifications who 
hold the positions of ‘ chief officers ’, and it is con- 
sidered that there is no field in it for the person 
without technical qualifications — the ‘ skilled ad 
mmistrator ’ — although m the case of the Civil 
Service the former type of official “ did not get to 
the top of it ”, whereas the latter type did so 
invariably 

It has been pomted out that the difference in the 
treatment of the two types of officers in the two 
services may be accounted for histoncally , whereas 
the first services entrusted to a mumcipal corpora 
tion were of a character which required technicians 
at the head of them, on the other hand, the respon 
sibihties of government departments ongmally 
mvolved the consideration of problems m which 
the admmistrative aspect predominated It u 
further suggested that county and municipal coun- 
cillors themselves do the admmistrative work, and 
rely directly on their officials for techmeal advice 
A century ago, mmisters of the Cirown were able 
to do, and personally did, a great deal of the ad- 
ministrative work of their departments, but, with 
the increasmg complexity of the problems to be 
dealt with, the methods then m vogue went out of 
date and had eventually to be abandoned The 
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system which was mtroduced later for deahng with 
the work of government departments has, m its 
turn, become obsolete 

In the evidence given before the Commission, 
strong adverse criticisms have been made regard 
ing the narrow rules of the Civil Service, which, as 
a matter of practice, prevent an officer on the 
technical side, however well fitted and qualified he 
may be for the position, being promoted to the 
higher admimstrative posts In view of the fact 
that administrative ability of the first rank is so 
rare, the policy which prevads in the (’ivil Ser- 
vice in relation to this mattir has been char 
acterised as being iiicxiiedient, short sighted, and 
unjust 

It IS isscntial that ministers of the Crown should 
frankly recognise that government departments 
have completely outgrown the organisation with 
which they are now endow etl, and ov< n that their 
own positions therein, and the functions they are 
attempting to exercise, which are very similar to 
those of a general managi r, no longer conform with 
the requirements of the day 

Alterations of a far reaching character are, m 
consequence, needed in the organisations of our 
government departments One of the principal 
features of the reconstruction of such departments 
should be such as to provide that tho functions 
assigned to ministers in charge of government de 
partments shall correspond with those of a chairman 
of a board of directors, or of a commission, and that 
they shall be aided directly by a body of highly 
qualified technical experts occupying positions 
somewhat similar to those of the directors of a 
company, and be given a distinctive title , for 
example, they might appropriately be called 
‘ commissioners ’ If such a reform w as earned 
out m a whole hearted manner, ministers would 
bo placed m a better position than at present to 
obtain tho techmeal advice required in connexion 
with the formulation of their policies, since it would 
reach them at first hand If, further, each of these 
‘ commissioners ’ was also charged with responsi- 
bility for both the administration and the techmeal 
work of the vanous specialised branches of a 
government department, immediately under the 
direction of the responsible minister, tho manage- 
ment of the pubhc services under the central govern- 
ment would be more efficient and economical than 
is the case to day , and the ministers themselves 
would also be placed m a position to exercise their 
proper functions more effectively, and, consequently, 
their usefulness and the value of their work to the 
State would be enormously increased 
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Shellfish Pollution 

Mimslry of Agriculture and Fiehenes Fishery 
Investigations, Series 2, Vol 10, No 1, 1928 
Report on Mussel Purijicatton , being an Account 
of the Establishment of a System of Purification of 
Polluted Mussels , of the Experimental Work upon 
which it IS based , and of certain General Con 
sulerations and Suggestions regarding the Sewage 
Pollution of Shellfish in its Public Health Aspect 
By Dr K W Dodgson Pp xvi + 498 + l« 
plates (London His Majesty’s Stationery 
Office. 1028 ) 218 net 

T his encyclopaedic summary and critical 
analysis of our knowledge of shellfish pollution 
will long remain the standard work of reference on a 
difficult jiroblem hitherto baffling even the experts 
It 18 thus an essential addition to every up to date 
pubhc health library But to pubhc health author 
ities it is also a conspicuous milestone of progress, 
in that it records how scientific research, by evolv 
mg a method proved reliable through a dozen years 
of extensive practical tnal, has solved the problem 
of purifying sewage polluted shellfish Seldom, 
indeed, does an official report on practically applied 
science reveal so many and so vaned abihties as 
this its erudition, lucid presentation and scien 
tifio interpretation of facts, shrewd judgment, and 
sound business sense — all are so freely interspersed 
by touches of ‘ pawky ’ humour as to make its 
perusal a keen pleasure 

Initially, Dr Doilgson reviews fully the bteraturo 
on the existence and classification of human 
diseases attributed to eating shellfish ‘Mussel 
poisomng w hich is very fully discussed, is classified 
into three categories the erythematous, the 
paralytic, and the bacterial food poisonmg type 
The characteristics of the first two, and the pomts 
to which attention is to be directed m making a 
differential diagnosis, are clearly sot forth There 
should in future be no excuse for the confusion 
which has hitherto existed m some quarters m 
connexion with these conditions Dr Dodgson’s 
analysis of the evidence establishes two pomts of 
much importance to the consumer, namely, that 
the erythematous type (‘ mussellmg ’) is never 
fatal, whilst the danger of contractmg the fatal 
paralytic type is, if elementary precautions and 
common sense are exercised, for practical purposes 
neghgible 

The author then considers the correlation of 
shellfish pollution and oertam human infections 
His initial SIX months’ study of the physiology of 
the mussel was rewarded by the discovery of the 
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cardinal fact that it falters from the water passmg 
through it all suspended solids — mcludmg in 
foctive germs discharged by sewers into estuaries, 
which are most grossly polluted at low tide when 
shellfish are gathered Following up the trail of 
infection, he found untreated sewage entenng 
estuaries from many forgotten sowers, the pollution 
from which was, m some cases, particularly per 
mcious , for example, that from isolation fever 
hospitals In one instance excreta from an eiiterie 
patient were discharged from a sewer mouth 
within 60 yards of a mussel bed on to which they 
flowed so rapidly that germs might enter the 
mussels within three minutes of being voided by 
the patient ' This fully evidences the risk of 
human infection by the 160,000 cwt of mussels 
eaten annually, mostly uncooked, in Great Britain, 
particularly when, as Dr Dodgson indicates, the 
fresher the fish the greater is the nsk of its retaining 
and passmg on infection 

The general position is summed up as follows 
(P 119) 

“ As long as dirty food — polluted shellfish — is 
used for human consumption, a serious gap must 
exist in the defences erected by public health effort 
against typhoid and other serious disease This 
gap IS not only serious, but is one of the most per 
niciouB of all possible gaps, for it means that we 
are permittmg the mfective material from t^hoid 
fever patients and typhoid carriers, and that re- 
sponsible for other grave diseases, to be poured on 
to a hving article of food, so constituted as to be 
capable of collecting and conoentratmg within 
itself such infective material from an enormous 
volume of water , and, having permitted this to 
happen, we allow the concentrated infection to be 
distributed all over the country, just when we had 
hoped and behoved that we had safely got nd of it, 
once and for all ” 

A review of remedies previously proposed shows 
the impossibihty of keeping all sewage from all 
edible shellfish, and the impracticabihty of sterilis- 
ing polluted shellfish by heat or by chemicals 
While urging that sewage from hospitals housing 
such cases as enteno should be compulsorily 
sterilised, chemically or othenvise, prior to dis- 
charge mto any watercourse, the author shows 
that this method cannot be rehably or economic 
ally apphed to the host of other sewers now dis- 
ohargmg mto our estuaries This section concludes 
with an able and comprehensive review of existing 
legal powers, which are shown to confer upon local 
authorities means of enforcing the simple and 
effective method of shellfish purification desenbed 
below 

'the practical outcome of apparently abstract 
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research is aptly illustrated To aid in studying 
the oourse of water currents within the mussel. 
Dr Dodgson coloured water with fine carmine 
powder, and thus discovered that, as the water 
circulated within thorn, the mussels filtered off all 
the carmme, and extruded it firmly entangled in 
mucoid threads (faeces and pseudo faeces) which 
resisted disintegration for more than a month m 
still water Expenments proved that bacteria were 
similarly filtered off, and that even heavily polluted 
mussels rapidly freed themselves from pollutmg 
germs in water of suitable sahnity and at ordmary 
temperatures Even at freezing point or there 
abouts similar results were obtained during the 
mght or in artificially produced darkness In 
running sterile water three hours might suffice for 
the ehmmation of all bacteria 

This remarkable result is largely achieved by 
the mussel’s gills, which consist of a network of 
fine ciliated filaments The ciliary currents cause 
the water to circulate between the filaments 
suspended matter, includmg bacteria, being filtered 
off and becoming entangled in sticky mucus, 
finally to be extruded from the shell either via the 
gut (as faces) or directly via the margmal recurrent 
cibary stream (as pseudo faces) As a smgle large 
mussel may thus pass through its body in 24 hours 
as much as 14 gallons of water, this punfying 
process is obviously a most powerful factor, and its 
cleansmg action is not aided by the use of water 
contaming active chlorme, because any disinfectant 
strength of chlorme inhibits or actually arrests the 
physiological activities of the mussel — thus leading 
to the retention of bacteria in the mussel body, 
which would otherwise have extruded them 

The practical outcomes of these researches have 
proved of the utmost value, alike to consumers 
and purveyors of shellfish and to public health 
authorities That value lies in the discovery and 
proof of the fact that there is available a trust 
worthy, cheap, and simple process, whereby shell- 
fish — although gathered from polluted estuanes — 
may be rendered as nearly safe for human con- 
sumption as any reasonable authority can require 
The stages of that process, as regards mussels, 
for example, are os follows 

(а) Sea water, pumped into a tank, is sterilised 
from all germs by adding to it 3 parts per milhon 
of active chlorme denved from bleaching powder 

(б) Any residue of active chlorine remaimng 
after a night’s exposure m the tanks having been 
removed by hyposulphite, the water is then run 
into other tan^ containing mussels spread two- 
deep upon wooden gnds (the mussels having imti- 
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ally been hosed with high pressure fresh water to 
remove adherent mud) In this sterile, ummtatmg 
water, the mussels function perfectly, and eject 
practically all infective germs from their bodies 
during the ensuing night 

(c) The water is then run off, and the ejected 
mucoid foBces and pseudo faices are hosed away 
As an extra jirocaution, stages (6) and (c) above 
are repeated 

(d) Any germs on the outsides of the shells are 
removed by exposing the mussels to a bath of water 
containing active chlorine in solution (3 parts per 
milhon) 

(e) The mussels are loaded into sterilised sacks, 
which are sealed before dispatch to market with 
lead seals stamped ‘ M A F Conway ’, and bearmg 
the date of dispatch 

As thus cameil out, this process is so effective 
that mussels so polluted as to contain 600 sewage 
germs per cubic centimetre (about a salt spoonful) 
of their substance, are so purified that this number 
IS reduced in many instances to none , in most 
cases to less than three , and in almost all to less 
than five In comparison with the gross bactenal 
pollution of various articles of food which are con 
Burned uncooked, such a degree of freedom from 
germs is truly remarkable, as imtiating a new 
standard of cleanliness for foods 

From the business aspect no objections are forth- 
commg, for the process may be deemed capable of 
paying for itself on the basis of an output of 8000 
bags per annum, and a charge of la 6d per bag of 
140 lb of mussels purihcd , the capital expenditure 
varying from £3000 to £4600 according to site 
chosen From the administrative point of view, 
the workmg and control have been proved, by 
some years of trial, capable of bemg carried out 
with smooth effectiveness by an adequately tramed 
tank supermtendent and one unskilled assistant 

This valuable report thus introduces a notable 
oontnbution to our means for preservation of the 
public health, and, as such, will bo welcomed by 
all upon whom that responsible duty falls That, 
however, is by no means all the story, for, as Dr 
E S Russell, the Director of Fishery Investiga- 
tions, observes ui his preface “ It is sigmficant 
that the real key to the problem v as found m direct 
and minute observation of the normal physiology 
of the mussel ” Not only has a solution of a diffi- 
cult practical problem been found by scientific 
research, but that research has also added a most 
interesting chapter to our knowledge of molluscan 
physiology 

Perhaps a still more important oontnbution to 
2a1 
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science has been rendered by Dr Dodgson m this 
comprchensivo report by his skilful and courageous 
criticism (in Part 3) of bacteriological principles 
and methods of some antiquity and much in need 
of the caustic consideration which they receive 
Here agam, research and the original discovery 
that glucose is formed from the tissue glycogen of 
shellfish pointed the way to criticism of certain 
baotenoscopic methods depending on the fermenta 
tion of lactose, which, though based on perfectly 
sound general principles, may be quite misleading 
when applied to the particular case of shellfish 
analysis But the “ cogent evidence ” to which 
Dr Russell refers in respect of this phenomenon 
and of the errors hkely to be introduced by the 
element of chance in the interpretation of results 
IB as resistant to concentration in a review as it is 
important from the point of view of the experts 
It will reqmre an extensive reply from the strictly 
orthodox 


Babylonian Astronomy and Chronology 

The, Venue Tablets of Ammizaduga a Sduhon of 
Babylonian Chronology by Means of the Venus 
ObsencUions of the Pint Dynasty By Prof S 
I^ngdon and Dr J K Fothenngharn With 
Tables for Computation by Carl Schooh Pp 
VI + 109 + XVI (London Oxford University 
Press, 1928 ) 36s net 

T his is a work of great interest to students 
both of archaeology and of astronomy The 
story of the many stages that were necessary before 
a full understanding was reamhed of the astrono 
mical value of the tablets is as fasematmg as a 
romance The tablets that have come down to us 
were copies made m the eighth or seventh centuries 
B 0 of ongmals more than a thousand years earher 
We are fortunate m possessing a number of different 
copies of the originals , the calendar dates recorded 
m duplicate copies are not in perfect agreement , 
it 18 a famdiar fact both in ancient and modem 
tunes that numbers are particularly hable to 
erroneous transcription We can reasonably asenbe 
the few discordances that remam m the solution 
to this cause 

The tablets are m the form of omens, stating 
that such and such configurations of Venus (Ninsi 
anna is the name used) on given calendar dates 
will be followed by such and such events on earth 
A pnon^ such documents would seem void of 
astronomical value, but convmcmg reasons have 
been found for behevmg that the omens were based 
on experience, and that such configurations and 
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subsequent events had actually occurred The 
date of the ongmals was not even roughly known 
until Father Kugler announced m 1912 his discovery 
that a Sumerian phrase that had hitherto been 
misunderstood meant “ The year of the golden 
throne ”, and was the date formula of the eighth 
year of Ammizaduga, commemorating his placmg 
a golden throne and a statue of himself m a Baby 
Ionian temple This fixed the date withm two 
centunes or thereabouts, and it was now possible 
to calculate the positions of Venus for different 
possible years The fact that transits of Venus 
usually occur in pairs, separated by 8 years less 
2J days, is well known Any configuration of 
Venus with respect to the earth recurs after a 
similar mtorval of time But when a lunar calendar 
18 used, tho recession of the date after 8 years is 
4 days, so this calendar is more sensitive than the 
solai one to a change of date However, an inter 
val of 66 years would brmg back the event to the 
same day of the month , but this would be the 
month preceding the original one Smoe the 
begmnmg of tho year was somewhat elastic m 
those times, this might bear the same name as 
the original month , the same thing might even 
happen after a second penod of 66 years , if the 
dates were given somewhat roughly, or the days 
of tho month wrongly copied, there might be further 
uncertainty of one or two multiples of 8 years 
Thus we find that Kugler first adopted the year 
1977 B c as the first of Aramizaduga’s reign, but 
later he made it 176 years later in consequence of 
some arguments of Weidner 
Dr Fothenngharn then took the matter up at 
Prof Langdon’s request He improved Kugler’s 
calculation in two ways first, by takmg into 
account the accelerations of the sun and Venus 
which had been found from discussion of ancient 
echpses and in other ways , secondly, by noting 
that the duration of the mvisibihty of Venus at 
conjunction with the sun depends on its latitude, 
which in turn depends on the date m the solar 
year He reached the date 1921 b o as the first 
year of Ammizaduga , it is a curious oomcidence 
that the a d date of its first publication was only 
two years different (1923) 

The date 1921 b o is retained m the present 
pubhoation, and the arguments m its favour have 
been considerably strengthened With the view 
of locating the months of the lunar calendar m the 
solar year, a number of contracts relating to the 
harvests of oom and of dates have been discussed 
Kugler made a beginning m this research, but it 
has been extMided Also Herr Sohoch devised a 
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new method, based on the lunar months which 
were recorded as having had 30 days , this method 
would not be in itself decisive, but it gives some 
clue to the actual dates of new moon , it is found 
to support the above solution Another confirma 
tion 18 found m the accord between the chronology 
based on this date and that based on Schoch’s 
identification of the lunar eebpse that preceded 
the fall of Ur with the one that occurred on Mar 
8/9 (Julian) m 2283 b c The record of that eclipse, 
like the Venus tablets, is in the form of an omen 
The book contains a complete chronological list 
of the kings of Sumer and Accad, Babylonia and 
A 883 ma , it combines the deductions from the 
Weld Blundell prism with those of the present 
volume It IS well to direct attention to the note 
on p 83 that all the dates of the table before 2300 
B 0 should be made 19 years later, since these had 
been set up before Schoch’s date for the fall of Ur 
had been adopted Sargon of Agade reigned from 
2732 to 2677, and Narftm Sin from 2662 to 2616 
Thus Nabu na’id, the last kmg of Babylon, made 
an error of some 1100 years in saying that Narflm 
Sm preceded him by 3200 years 
The book also contains discussions on the occur 
renoe of mteroalary years, both m Ammizailuga’s 
and neighbourmg reigns , these seem to have 
depended largely on the whim of the monarch 
There are tables, prepared by C Schoch, for finding 
approximate positions of the planets, and for 
obtaining the date of new moon at any epoch 
between 3600 b c and a d 2000 
The full text of the tablets is also given, both m 
cuneiform and transliterated, with translation and 
comments by Prof Longdon 

A C D Cbommklin 

World History since the War 
1918-1928 a Short History of the World By 
C Dehsle Burns Pp 447 (London Victor 
Qollancz, Ltd , 1928 ) 16s net 

F or those who desire a compact and trustworthy 
survey of world history smoe the War from 
the pohtical pomt of view, there is nothmg to be 
had to compare with this book It rehes mamly 
on the much fuller accounts given in the several 
volumes issued by the Royal Institute of Inter- 
national Affairs, and it adds to them where they 
have not yet dealt with the particular problem 
The view suggested is, on the whole, hopeful, and 
would bo more so but for the one serious defect 
to be mentioned later It pomts out, for example, 
the imjwoved stability of Germany since the War 
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“ The German Reich is now much more powerful 
as against any of the local patnotisms of Germany 
than it was before the war ”, and agam, “ whereas 
the unity of the Russian people was dissolved by 
the war, that of the German people was confirmed” 
The real reason for this difference, however, is not 
hinted at, and it will be found in the defect to be 
referred to below 

There is a wholesome protest, often repeated, 
agamst disparaging the mcreased attention given 
smeo the War to the economic aspect of pohtics 
“ The increase of wealth and decrease of the mci 
dental burden m producing it, is not in the least 
‘ niatoriabstic ’ The life of the body is the hfe of 
the spirit There are not two lives in the common 
man ” The ‘ common ’ man, by the way, occurs 
with rather tiresome iteration and provokes the 
mquiry who he really is “ The neglect of food 
supply and its incidentals— finance and commerce — 
by rhetorical politicians and diplomatists is not a 
sign of their supcnority, but of their bbndness to 
the importance of these basic factors on which their 
own comparative freedom from economic insecurity 
rests ” So far, of course, as these persons do these 
things, they are open to Mr IX lisle Bums’s censure 
But surely they are doing it very little now ? 

These signs of a somewhat jaundiced eye are 
trifling and rather mtoresting blemishes on an 
excellent piece of work But a word must be 
said on the really senous pomt How can anyone, 
above all anyone of Mr Dehsle Bums’s knov ledge 
and breadth of mind, offer us “ A Short History of 
the World ” without a word on the enormous 
development and influence of science, and that at 
a time when its development and influence have 
been greatest * It is not, as might be urged, a 
question of limiting the field, for other matters, 
desirable for a complete view, may be left out 
without essential damage to the mam argument 
One can wnte a history of the last ten years without 
mentioning the poetry and art of the period It 
would be mcomplete, but not vitally mutilated 
One cannot do so without science, because science 
18 at the base of that shnnkage of the world and 
that permanent establishment of international 
relations of which Mr Dehsle Burns is as conscious 
and as firm a defender as anyone To take two 
crucial examples from the book itself It is because 
Germany was a scientifically orgamsed and educated 
country that she survived the War as she did and 
has mcreased her coherence, and because Russia 
was not that she went down , and, on the largest 
issue which arises m the penod, it is because the 
I nations of the West are the guardiuis of this 
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floientifically organised society that they must 
mamtain. their position vu i via ot the East and 
the less developed peoples of the globe 

It 18 almost unnecessary to add that these last ten 
years have also witnessed the most amazmg exten 
sions of the scientific spirit above all in astronomy 
and physics that humamty has ever gamed These 
belong to all meuikind they afford the easiest 
means of bmdmg the nations together and they 
lift the mind above the atmosphere of jealousy 
and discord which are so painfully apparent even 
in a generally hopeful book such as Mr Delisle 
Bums has given us F S M 

Our Bookshelf 

Vofogea of Exploration to Jvdge, of the Bearing of 
Hybridisation upon Evolution By J 1* Lotsy 
andW A Goodijn 1 South Africa {Oeneitca 
Nederlandsch Tijdsrhrift voor Erfdtjkhetds en 
Afatammingaleer onder rodaotio von Dr J P 
Lotsy en Dr H N Kooiman vol 10 ) Pp viii 
+ 315 + 11 plates ( a Gravenhage Martinus 
Nijhoff 1928 ) 36 guilders 
Da Lotsy has undertaken diirmg recent years 
many voyages of exploration seekmg evidence of 
the frequency of hybndisation in Nature in order 
to assess its rdle m the creation and perpetuation 
of the diversity in characterisation so abundantly 
observable Recently with his colleague Dr 
Goodijn he visited South Africa and in the volume 
under notice mves an account of the many things 
they saw The first part of the story concerns 
itself with forty three plant hybrids distributed 
over thirteen families 

Thereafter the authors turn to a much more 
interesting topic that of hybrids between different 
human races so very common m South Afnoa and 
et save for the classical work on the Rehobosh 
ybnds so far unrecorded The investigation was 
perforce somewhat hurried and much of that which 
18 written is copied directly from other books which 
would seem to be mainly impressionistic and un 
cntical However the chief native races are 
divided for purposes of discussion mto Bantu 
Bushman and Hottentot linneons and it is sug 
^ted that there exist some eight tribes whi^ 
have had their ongm in the crossing of these 
Qmte mterestmg but defimtely anecdotal accounts 
are given of certain white x black crosses The 
ongm of the de Buys people the Bastaards and 
Gnquas and the Cape coloured is discussed but 
no really satisfactory conclusion is reached 
Finally a number of family histones illustrated 
with useful photographs is mven and these may 
permit the enthusiast and the expert to identify 
the anoestiy by recognising segregation among the 
progeny This is always a simple matter in the j 
absence of any standard type Similarly the 
coloured plates (m a separate folder) illustrating 
the plant and human crosses are of more artistio 
than soientiflo value 
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Science and Peraonaltitf (The Terry Lectures ) By 
Dr William Brown Pp ix + 268 (London 
Oxford Umversity Press 1929 ) 12« 6d net 
This volume contains the substance of three lectures 
which, were given by Dr Brown m the Umted States 
m 1928 ana were dehvered m connexion with the 
Dwight H Terry Foundation The matenal there 
presented has b^n amphfied by the mclusion of a 
selection of other pa^rs relevant to the general 
theme which is broadly a consideration of rehgion 
m the bght of science and philosophy 

Dr Brown commences by a brief survey of the 
present state of the physical sciences and he then 
proceeds to examme the condition of the biolomcal 
and psychological sciences Contmumg he deals 
shortly with the problems of mental umty as con 
trasted with mental dissociation msistmg that here 
ifl to be discerned a direct relation to the problems 
of unity and dissociation in the physical and physio 
logical spheres He then proceeds to consider the 
various theories which have been advanced to 
explain the phenomena of suggestion passmg on 
to an cxammation of the claims of psycho anal 3 niiB 
and other forms of psycho therapy The book 
ends with a discussion of personality m relation to 
the alleged supernormal phenomena which form the 
subject matter of psychical research and in this 
section a full report of a sittmg with the medium 
Mrs Osborne L^nard is pnnted in order to illus 
trate the bearing of the trance utterances upon the 
general question 

Although it IS obvious that Dr Brown is m favour 
of trymg to reconcile the claims of science with 
those of religion it is not qmte clear in what sense 
he uses the latter term Again the relation of 
religion to what he calls the universe and the 
concept of value which he considers an mtegral 
part of bis argument are not sufficiently worked 
out to illustrate the problem of personahty and 
the inclusion of some very dubious examples of 
clairvoyance towards the close of the volume 
tends rather to obscure than to clarify the funda 
mental issues 

It IS to be hoped that Dr Brown wiU return to 
the same theme m another place and develop 
individual pomts in his theory more fully than he 
has found possible in the present volume 

Vorlesungen iiher theoretiache Phystk an der Vm 
veraitat Leiden Von Prof Dr H A Lorentz 
Band 4 Die BelatwUdtatheone fUr gfeicA 
fdrmxge Translationen (1910-1912) Bearbeitet 
von jDr A D Fokker Ubersetzt von Dt H 
Stuoklen I^ ix + 180 (Leipzig Akademisohe 
VerlagsgesellBohaft m b H 1929 ) 13 80 gold 
marks 

This volume is substantially a translation oi the 
lectures dehvered by Prof Lorentz m 1910-12 on 
what IS now called the special theory of relativity 
with one omission and a few additions The part 
omitted dealt with gravitation and has been with 
drawn os being superseded by Einstems general 
theory One addiUon is an aooount of later ex 
penmental work on the mass of a moving eleotroo 
The results of Qnye and Lavanehy (1916) ton 
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oathode rays of high velocity are described very 
fully, as they are regarded as removing any 
possible doubt as to the truth of the Lorentz 
transformation formulm Another addition, taken 
from later lectures, discusses a few specially diffi 
cult questions concermng tension, momentum, and 
energy 

The special theory is so well known now that the 
book calls for httle comment The style, as might 
be expected, is excellent It is characteristic of the 
author’s modesty that he dismisses in a single 
sentence his own researches which preceded those 
of Einstein 

There is one point in Prof Lorentz’s presenta 
tion that IS rather puzzling On p 17, and again 
on p 27, he strongly maintams that the contraction 
of a moving rod is a real effect, and not merely 
apparent This seems to be in direct conflict with 
the opimon of Eddington (cf “ The Mathematical 
Theory of Relativity ”, p 26) On p 28, Prof 
Lorentz supports his view by saying that the con 
traction can be photographed This perhaps estab 
hshes it as a real effect of the relative motion 
between the rod and the camera, but scarcely as a 
real property of the rod itself H T H P 

Probabthty and tta Engineering Usea By Dr 

Thornton C Pry Pp xiv + 476 (Ijondon 

Macmillan and Co , Ltd , 1928 ) 30« not 
Under the impact of numerous scientific develop 
ments, physical, biological, and engineering, the 
subject of probability is gradually fin&g a position 
of first importance among mathematical stmhes 
Beset os it nos been with its own natural difficulties 
and with the conflict of views regardmg its founda 
tions held by various sections, no authoritative 
treatise has so far appeared that has been accepted 
without question by all sides Many text books on 
the subject m the past have at best boon a mere 
collection of examples with httle or no co ordma 
tioii The present volume is the result of a course 
given at the Bell Telephone Company and at the 
Massachusetts Institute of Technology on the 
theory of probabihty as applied to ©leetncal prob 
loins, m particular those problems that anse m 
the work of the telephone exchange Although 
the book bears clear evidence of its ongm, its 
utihty IS not in any sense hinited to this field, and 
its apphcations m numerous directions are to real 
and useful thmgs 

The introductory chapters contain a very sound 
exposition of the fundamentals of the subject, and 
the author is at great pains to bnng out the circum- 
stances in which the purely abstracted problem of 
probabihty may or may not be expectra to have 
its apphcation m the real world In later sections, 
averages and distnbution functions, as they occur 
most frequently m engmeenng statistics, physics 
and actuarial science, are handled with mteresting 
and detailed discussions on traffic density and 
adjustment of traffic flow, especially in relation to 
the work of telephone exchanges For physicists 
a chapter of especial mterest is that giving a concise 
treatment of the kmetio theory of gases, with the 
numerous apphcations of probability m that field 
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clearly set out The book is at once clear, bnght, 
readable, instructive, and accurate, and is certainly 
to be recommended 

VertdyrcUe Zoology an Introduction to the Compara- 
tive Anatomy, Embryology and Evolution of Chor- 
daie Animals By G R de Beer (Text Books 
of Animal Biology ) Pp xx + 605 (London 
Sidgwick and Jackson, Ltd , 1928 ) 16s net 
A NUMBER of topics of Considerable mterest in com- 
parative anatomy and embryology have been dealt 
with in the researches of recent years, but, despite 
their importance, they have been slow in finding 
their way into text books, particularly m the Eng 
hall language The present voiimio is largely con- 
cerned with those, although more generally avail- 
able conclusions of fundamental importance are also 
mcluded They are discussed clearly m a senes of 
separate chapters, some of which might be expanded 
with advantage, and occupy just over a third of the 
book 

The chapters on the t mbryology of Amphioxus, 
the frog, the chick, and the rabbit as illustratmg 
different types of development, and those on the 
evolution of the various classes of ihordatcs, are 
wntten m an interesting manner The early chap 
tors, giving descriptions of nme different forms, are 
very brief and will not be of much service to the 
student although they may help the layman to ap- 
preciate the discussions m the subsequent pages 
Some of the illustrations are not up to the standard 
that might be ex jiected m a w ork of this description, 
and here and there are statements that are ambigu 
ous or incorrect 

The book furnishes the general reader with a good 
review of the present ideas in chordato morphology, 
and the student of zoology will also find much that 
IS of interest and use to him m his studies 

A Study m Tubercle Virus, Polymorphism, and the 
Treatment of Tuberculosis and Lupus with Oleum 
aUii By Dr William C Minchin Third edition 
Pp XVI + 110 + 26 plates (London BaiUibre, 
Tindall and Cox, 1927 ) 26a net 
The mam thesis of this book is that the bacillar 
one 18 not the only form of the tubercle bacillus, 
and that mmute spherical granules are extruded 
from the bacillus, winch undergo a cycle of develop- 
ment consistmg of division, buddmg, and protrusion 
of tubular structures As regards the granules, 
the author’s observations are probably correct and 
are confirmatory of those of Spongier, Much, and 
others, and of the more recent work which suggests 
that there is a ‘ filterable ’ stage of the tubercle 
bacillus The development cycle seems much more 
problematical and needs confirmation For the 
treatment of tuberculous conditions, the author 
extols an old remedy, oil of garhe, and produces 
sufficient evidence of its clmical value to suggest 
that it 18 worthy of more extended trial The book 
18 illustrated with a number of excellent plates, 
though it IS questionable if the hi^ magnification 
( X 4000 5000) employed in the photomicrographs 
18 of much value, as resolution is not increased 
thereby and there is some loss m definition 
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Letters to the Editor. 

{The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the wntera of, rejected manuscnpta intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

Distribution of Temperature In ttae First 
25 Kilometres over the Earth 

It ih with much pleasure that 1 notice in Nature of 
Juno 1, p 834, Dr Kainanathan'a amphhoation and 
correction of the tropical portion of my diagram of 
distribution of temperature in a vertical sect ion of the 
atmosphere of the globe from the summer pole to the 
wmter pole I hope the time is not far distant when 
some other enterprising meteorologist will render a 
like service for the polar regions of that diagram It 
IB badly needed 

While, however, ae are waiting for that amphflca 
tion, it would bover\ helpful if Dr Ramanathan would 
supplement lus contribution by additions and cor 
rectiona within his knowledge to another diagram, 
namely, that of hues of equal entropy in a similar 
section which will bo foimd on p 1 10 of the volume to 
which he refers 

My reason for asking for tins particular service is 
that, in order to deal with the physics of the uppei 
air, the distribution of temperature alone is not 
sulhoient , the corresponding values of pressure come 
into consideration too , anil the best form m which 
the information about pressure can be oonvoyeil is by 
a corresponding diagram of isentropic Imes which can 
indeed be superposed without risk of confusion upon 
the isothermal lines already drawn 

In explanation let me say that everybody recogmses 
that convection is a primary feature of weather , and 
we are accustomed to think of temperature enhanced 
beyond that of the enviromnent as the natural pre 
liminary to convection So it is , but it is tempera 
ture in relation to pressure — entropy, m fewt — that 
really counts It is entropy which decides the 
ei^iulibriuni position of a sample of eur, whether it 
will rise or sink or stop where it is in a particular en 
vironment luitropy depends on temperature and 
pressure It is reduced by reduction of temperature, 
but enhanced by reduction of pressure m accordance 
with algebraical formulro which ore quite easy to work, 
and are set out in the report of the recent Leipzig 
meeting of the International Commission for the 
Exploration of the Lpper Air The physical signifi 
oance of an isentropic surface in the atmospliere is that 
air cannot pass upward from it without access to a 
supply of heat, nor downward wnthout getting nd of 
heat Circulation along an isentropic surface on the 
other hand can take place without suiy oommunioa 
tion of heat, no matter whether the controlling surface 
be horizontal or vertical at the position of the sample 
Convective equibbrium is the name which our pre 
deoessors gave to an isentropic condition in the vertical, 
and no energy is required for motion where there 
IS convective eqiuhbnum We are accustomed to 
think of convective equihbnum as oharactenstio of 
a considerable horizontal area , but that can scarcely 
bo so— differences arise from variations in surface 
temperature, height, or solansation, and the minutest 
difference in a region of convective equihbnum is 
dynamically operative 

Hence the hnes of equal entropy in a vertical section 
are a guide to the cotiditiona of the circulation of sir 
and may be regarded as essential to the oompre 
bension of the physics of the atmosphere 

Doubtless, m order to deal with particular oondi 

No. Slll.VOL 123] 


tions, diagrams of isentropic surfaces for the particular 
occasions are necessary, and they can be provided as 
soon as we can get maps of the distribution of pressure 
and temperature at successive levels The diagram 
of normals is not the final step , but it is at least a 
first stage, and an important one in the prosecution of 
productive inquiry , I trust that Dr Ramanathan 
will find an opportunity for providing it Personally, 
I require the information for tracing possible tracks of 
air elevated by convection in the tropical regions and 
descending somewhere else 1 have a place reewiy for 
it, and if ho will supply it I shall be correspondingly 
grateful Napier Suaw 

10 Moroton Gardens S W 6, 

June 3 


An Ancient Spearhead 

In the British, London, and Aylesbury Museums 
are a few iron spearheads, presumably of the Early 
Iron Age, and evidently copied from the cast bronze 
spearheads of the late Bronze Ago, which ended 
about 800 B c m Britain All of these were found in 
England Mr Reginald A Smith, Keeper of British 
and Medieval Antiquities, British Museum, informs 
me that thoir oocurrence has long been a mystery , 
that, on one hand, it is difficult to account for their 



shape in wrought iron by reason of the high degree 
of technical skill requir^ for their manu^tuie in 
this way, and that, on the other hand, cast iron, of 
which they may possibly be composed, is supposed 
to have been unknown even in medieval times 

I was recently approached by him to know whether 
it would ho possible to put this matter to the test, 
and a specimen in the British Museum from Qolden 
Lane, CSty of London, was selected for this purpose, 
The weapon in question is a narrow leaf shapro spear- 
hecul of Bronze Age type, 7^ inches m length, having 
a short round so^et with flattened sides which are 
pierced by two holes for a nvet The blade has a 
mid nb extendmg to the tip, and inside the socket 
tapers for a len^h of 5i mches Its approximate 
date IB 7th century B c It may be a century or two 
later, but scarcely earlier 

There was no difficulty about preparing a surface 
suitable for raiorosoopio examination, sdthough owing 
to the regulations the specimen itself could not be 
taken out of the Museum, and the necessary work 
bad to be done there For this reason it was not 
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ble to photograph the actual etruoture obtained 
section examm^ was parallel to the surface of 
the spearhead and about half way between the tip 
and the broadest point A sketch of the microstruc 
ture was made with great care by my assistant. Dr 
J M Robertson, and from this the accompanying 
photograph (Fig 1) was prepared The structure 
shown 18 at a magnification of 120 diameters It is 
typical of wrought iron The black elongated areas 
with somewhat serrated and rough edges represent 
the slag threads which have been elongated m the 
direction of working The small irregularly shaped 
polyhedra are the crystals of iron Theie is no doubt, 
therefore, that this paiticular spearhoorl consists of 
wrought iron, and not of oast iron 

Without a complete examination and consequent 
destruction of the spearhead, it is impossible to 
ascertain how the forging was done, but there are 
certain features of the specimen itself which suggest 
two possible methods of forming The hollow centre 
of the rib extends to within a short distance of the 
point of the spear and tapers with the rib so that 
the metal of the rib is of approximately the same 
thickness throughout its length It would appear 
that this hollow in the nb is a consequence rather 
than an object of the method of forging, and it 
indicates that the forming was earned out on a 
mandril of metal or stone Two alternative methods 
of forming may bo considered In the first the spear 
head could have been made from a long stnp bent 
back over the mandril and forged down at a welding 
heat In this way the hoeui would be formed from 
one piece of metal , the leaf shape would be obtameil 
by chipping or gnnding , the joints would corre 
spond with the edge of the spear and a mandril 
would be necessary to form the central rib In the 
second, the mandril may have been used to pierce a 
billet of suitable size and have served as a means of 
holding the metal during forging and as an aid m 
forming the rib 

Whatever method of forging was in fact adopted, 
the crystal structure of this spearhead is very similar 
to that of a wrought iron produced at the present 
time It IS impossible not to admire the skill of the 
earliest iron workers who produced results such as 
this H C H Cabpenteb 

Imperial College of Science and Technology, 

South Kensington, S W 7 


The Dehydration of Benzene 
Prof H B Baker has shown that prolonged con 
tact between benzene and phosphorus pentoxide results 
in a marked rise in the boihng point of the liquid 
From this we may safely infer that corresponding and 
concurrent variations m other physical properties, 
such as the refraotivity, freezing point, and specific 
volume, take place durmg the process of dehydration 
To test the accuracy of this supposition, I have 
dunng the past year earned out many determinations 
of the refractivity of benzene in the presence of pure 
phosphorus pentoxide For this purpose use was 
made of (o) a hollow pnsm andvefractometer readable 
to 1* of arc, and (6) a Jamin interferometer by Hilger 
capable of meosunng to within 1th of a fnnge For 
each senes of expenments the benzene bought as 
‘ pure ’ was re purified and subjected to a preliminary 
d^ing by calcium ohlonde 

After introducing the benzene into the pnsm or 
interferometer, a fii^ detenmnaticm of the reii^tivity 
was made Pure phosphorus pentoxide was then 
placed in the liquid, and additional and periodic 
measurements of tne refractivity effected Data thus 
obtfdned during an interval approximating six 
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months, proved that as a result of exposing the ben- 
zene to the action of the dehydrating reagent the 
refractivity changed continuously On plotting re- 
fraotivities against time, the resultant graph consisted 
of two distinct portions or limbs, both smooth, but 
having very different directional values A study of 
the whole graph has led to the conclusion that the 
first limb represents the rate of the removal of the 
mechanically Eulmixed water, and that the second 
limb offers a measure of the rate of the withdrawal of 
water in actual combination with benzene In other 
words, the first limb of the graph is indicative of the 
rate of drying as ordinarily understood, and the 
second the rate of true dehydration Whence it 
appears that during my expenments the benzene 
imder observation behaved as does a wet crystalhsed 
salt, such as copper sulphate when exposed to air 

The results so far obtained clearly indicate that, 
within some as yet undetermined range of temperature, 
benzene firmly combmea with water, and thus forms 
one or more hydrates This conclusion is strengthened 
m consequence of some preliminary measurements 
of tho specific volume of benzene in the presence of 
phospliorus pentoxide This physical ‘ constant ’ is 
found to be dependent upon the temperature to which 
tho benzene has been exjioseii tmmaltately before the 
determination is earned out For example, I find 
that the noiraal speiific volume at 18" C is lessoned 
by a preliminary cooling of the benzene in melting ice, 
and increoseil when tho liquid is first heated to 21° C 
Whence it appears, first, that dunng crystallisation, 
combined water is ejected from the benzene and token 
up by the phosphorus pientoxide , and secondly, as 
the temjiorature is raised from 0° to 21° C , tho process 
of dehydration is reversed so that the benzene is re 
hydiated by the withdrawal of water from the newly 
foimed metaphosphonn acid From this it follows 
that the drying power of anhydrous benzene is, witlun 
certain limits of temfieraturo, greater than that of 
phosphorus pentoxide 

During precisely similar cxjienmonts conducteil 
with benzene in tlie absent e of phosphorus pentoxide, 
the changes m the specific volume, although in kind 
the same, were relatively quite insignificant 

These investigations arc being extended, and in due 
time I hope to give a detailed account of the work 
elsewhere J .1 Mahuky 

Daubeny Laboratory, 

Magdalen College, 

Oxford 


The Intensive Drying of Liquids 

The well known work of Prof H B Baker on the 
properties of liqmds and solitls which have stood for 
long periods of time in closet! vessels with phosphorus 
pentoxide is of the greatest importance to cheimsts 
Since the publication of Prof Baker’s 1922 paper, 
m which he reported a remarkable change in some of 
the physical jiroporties of ten liquids which hod been 
dried for from eight and one half to twenty eight 
years with phosphorus pentoxide, tho problem of tho 
influence of traces of water on pure chemical sub 
stances has been of controversial interest Several 
authors have described experiments which are 
interpreted as confirming Prof Baker’s work (Simts, 
J Chem Soc , 185, 1068 , 1924 Mali, Z anorg 
Chem , 149, 160 , 1926 J W Smith, J Chem Soc , 
867 , 1928), while I have not been able to chock this 
work (Lenher and Darnels, Proc Nat Acad , 14, 606 , 
1928) with benzene and cailxin tetrachlonde winch 
had been dried for from four to four and one 
half yeeirs (1923-1928) Tho difficulties of repeatmg 
Prof Baker’s expenments are verv great, because 
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exMrimenU corned out in a drying tune less than that 
token by him, which do not effect a change m the 
dried hquids, can always be mot with the practically 
unanswerable criticism that mtensive drying had not 
been obtained 

I have no reason to liehevo that the liquids 
descrilied by mo m the Proceedings of the NcUtoncd 
Academy of Sciences wore not intensively dried In 
fact, if one accepts the work of Smits (loo cit ) the 
hqmds which were sealed up with phosphorus pent 
oxide m 1923, and were examined in lft28 by me, 
were certainly mtonsively dried, though no change 
in the physical properties of these liqmds was ob 
served As I could see no explanation of my results 
other than the obvious conclusion that the boiling 
point of dried liqiuds and undned liquids is the same 
when supei heating is effectivoly prevented, there 
renininerl the difhcultv of explaining Prof Baker’s 
ri markable results Experiments were performed to 
see if the cHocts reported by lum could not be obtamtwl 
under similar ex{>erimontal conditions with ordmarv 
Injiuds These exjwnmonta, a full description of 
which will be published shortly m America, show 
that ordinary pure benzene carbon tetrachloride, and 
water give apparent boiling points as high os 27° 
above the normal boiling point when measurements 
are carried out m a reproduction of the apparatus 
described bv Pi of Baker and ITof Stmts I have 
repeated the crucial expionment of Baker and bmits 
(Smits, loo cit , Baker, J Chern Soc , 123, 1223, 
1923) with exactly the apparatus and procedure 
descnbed by thorn, using ordinary bon/eiie, and I 
have observ od the same phenomena 1 here can bo 
no doubt that what is interpreted by these authors 
as a fractional distillation of dried benzene is super 
heating of benzene, for the same effect is obtained 
with ordinary pure benzene 

The conditions wluch are favourable to tins apparent 
rise in boiling point have been studied and will be 
described at length elsewhere Some of those con 
dilions aie (1) the use of a heating bath (2) the 
immersion of the thermometer bulb in the liquid the 
boding point of which is being measured (3) allowing 
a Iiquicl to stand m contact with a flocculeat solid, 
such as redistilled phosphorus jientoxide, which will 
remove dust particles (Spring, liec Trav Chun Pays 
Bos, 18, 233 , 1899) , and (4) distillation of the hciuid 
into a clean flask Ibefore determining the boilmg 
pomt, which tends to free the hquid of dust particles 
which act as centres for the formation of bubbles to 
initiate boiling (Martin, J Phys Chem , 24, 478 , 
1920) 

I have re])eatod and extended Prof Baker’s exwn 
ments on benzene which has been subjected to a nigh 
direct current potential (J Chem Soc , 1064 , 1928) 
The boilmg pomt of benzene subjected to a potential 
of 460 volts direct ouirent for more than twenty 
four hours in a reproduction of Prof Baker’s apparatus 
was found to be imchanged, namely, 80° to 80 2°, 
when heating was carried out with a platinum wire 
heating element under conditions where it is known 
there is less than 0 03° of superheating When 
boiling point detormmations were earned out both on 
benzene subjected to the direct current potential and 
ordinary benzene with no potential apphed in an 
identical appwatus, using a heating bath (Prof 
Baker seems to use a heating bath m his boiling point 
determinations ), no difference which could be attributed 
to the influence of the potential was observed , both 
tubes were easily heated 10° to 26° above the boilmg 
point of benzene before ebulhtion began One is 
foroed to conclude not only that there is no reed 
change in the state of hqmds subjected to a high 
direct current potential, but also that the ongmal 
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measurements were earned out under conditions 
whore superheatmg is practically unavoidable 

It does not seem necessary here to consider tlie 
theonee of Prof Baker and Prof Smits on the inten 
sivo drying of substances, but this matter, together 
with additional experiments and a review of the 
published ovidonco for the change of some of the 
physical properties of hquids on prolonged drying, will 
be dealt with in the forthcoming paper referred to 
above 8 Lenhfb 

Expenmental Station, 

E I duPoiit de Nemours and Co , 

Wilmington, Delaware 


X-ray Evidence for Intermolecular Forces 
in Liquids 


Differknt mathematical methods '■* have been 
used to express the conception of the ‘ structure of a 
liquid’ m exact formiilir, mainly with the intention 
of accounting for the X ray diffraction pattern The 
different treatments, however, have a common pnn 
ciplo, which for our purpose may be stated m the 
following way The arrangement of the molecules m 
the liquid, an<l of the electrons m the molecules, 
causes a non uiuform distribution of scattering power 
in the liquid This distribution may be resolved m a 
continuous range of penods m a woy analogous to, 
but not identical with, ordinary Fourier analysis In 
X ray terminology these periods may be called 
spaoings ’ , if projierly defined each of them is re 
lated to a certain diffraction angle by the well known 
Bragg relation, and their strength is measured by the 
corresponding intensity m the diffraction pattern 
We will confine ourselves to molecules wruch do not 
differ very much in shape from spheres Then the 
most prominent spacing is due to the mutual distance 
of neighbouring molecules, and it is indeed this spacing 
which accounts in most oases for the ‘ principal nalo 
as has been put on firm ground for the first time by an 
expenmental study of Keesom * 

The interpretation of the diffraction pattern oittside 
the pnncipal halo is complicated by the fact that here 
the ‘ inner structure ’ of the molecule, mentioned 
above, may also play a port On the contrary, I wish 
to emphasise that this influence must bo negligible 
in the region of the pattern mside the principal halo 
This arises from the fact that if the inner structure 
IS resolved into ‘ spaomgs ’, these are of course mamly 
shorter than the intermolecular distances Therefore 
it may be stated that the diffraction pattern of liquids 
inside tho principal halo m only refuted to the mutual 
arrangement of the molecules 

This circumstance suggests the possibihty of apply 
ing some theoretical considerations First, it has oeen 
shown * « that for the case of very small diffraction 
angles the intensity must approach a defimte hmiting 
value, which may be calculated from the oompressi 
bihty of the liquid, and is ordinanly about five per 
cent or less of the intensity that would result if the 
scattering of all molecules were incoherent But we 
may perhaps go a little further, at least when the 
intermolecular forces may be neglected (except of 
course in so far as they prescribe a defimte volume for 
a defimte quantity of moleoules) To this end we 
compare our problem with the analogous one-dimen 
aional case,* where the required calculations are ea^y 
carried out rigorously, and show that, when we proceed 
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from the principal maximum to amaller angles the 
intensity falls oft continuously ami rather rapidly to 
the limiting value alreaily mentioned There is no 
reason to suppose that this should be radically tlifferent 
in three dimensions 

With the view of testing these points I have recentlv 
examined the diffraction pattern of many liquids at 
small diffraction angles and ha\o arn\ed at some re 
suits that seem interesting enough to oommunicate 
to Nature As an example let us take water (here 
it IS chiefly the arrangement of the oxygen atoms that 
determines the diffraction pattern) It is well known 
that the pnnoipal halo of water lies at a diffraction 
angle to which corresponds a spin mg of about I A , in 
good agreement with the mean intennolecular dm 
tanco I have found however that at the inner side 
of this halo the mtensitv is rather strong and roughly 
constant till a very small angle is reached, correspond 
mg to a spacing of about 17 A At this angle the 
mtensitv falls off rapidly, and for still smaller angles 
approaches a limiting value wluch may lie assumed 
with some reason to agree with the theoretical limiting 
value considered above But how are the spaemgs 
between 3 and 17 A to be explained ? We have al 
ready seen that we certainly must look for an oxplana 
tion in the arrangement of the rnoleoules A closer 
examination shows that this arrangement must be of 
the following kind in the immediate neighbourhood 
of every molecule the mean density must be greater 
than at greater distanres Ihis arrangement may bo 
described as a ‘ tendency to association ’ though I 
think this 18 mostly to bo understood in a dvnamical 
rather than in a statical sense The mason of this 
arrangement is, of course, to bo found m the nature 
of the attrrwitive intermolecvilar forces 

The same strong scatteiing inside the principal halo 
IB found with many other liquiils, and recently it has 
also been remarked bv Knshnamurti • that with 
hquids classified from other reasons as ‘ associating ’ 
it IS often so strong as to give use to an inner ring ’ 
This agrees with the explanation given above 

I should like, however, to point out, that a scattering 
inside the principal halo, stronger than the linutmg 
value, though much weaker than in the previous cases, 
18 present wso with liquids, as benzene, carbon tetra 
chloride, carbon bisulhde, and others,’ wluch are 
usually not called ‘ associating ’ Indeed the only 
exception known to me is that of mercury From this 
it would seem that in the X ray pattern we have a 
much more sensitive method for studying the inter 
molecular forces than in many other methods 
Perhaps we may hope in due time to be able to draw 
more definite conclusions from it In this respect it 
might even sometimes serve us better than the 
di&aotion pattern of the solid state 

J A Prins 

Natuurkundig Laboratonum der 
Rijks Umversiteit te 
Qroningen 


X-ray Pattern of Metallic Cryetale 
Whiuc reading the literature on diffraction of 
X rays, I came across interesting photographs of 
X ray patterns for a few metallic foils — aluimmum, 
cadmium, copper, lead, silver, thaJhum, tin, zino, and 
several lands of brass — at different temperatures 
(Nishikawa and Q Asahara, Phys Rev , 1920) The 


• P Krtahnsimirtl, Ind Jour Phy Calcutta I, 401 1B2S „ 
another paper Mr Krlehoamartt hai eleo etadled eolation* from the 
eane point of view as I did In a previons letter to Natcbs (/sd Jou: 
Pky .^Icntta, *, 209 , 1828 , NaHTM 118 , 84 , 1929i 
’ Ae a ourtoue fact It may be mentioned that oiganlc Iodides seem I 
show an Inner ring while bromides do not, even If the nioleculea ai 
rather long (for example, Cu-dibromide) For the longest spacing of 
Ou-dlbromide In eoUd eteta l found 12 0 A , this low value probiOilr 
iDdlQites that the CHt-chaIn li not itnlght In this compound 
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most interesting fact one finds from tins paper is 
that there is a remarkable change in the nature of 
the pattern for a metal as time elapses after the 
rolling process Silver and tin for example gave 
ill defined patterns immodiatelv aftei the rolhng 
process, but these graduallv < hanged during the 
following two or three weeks to the distinct spot 
pattoins charai tenstic of amioaleil samples Nishi 
knwa and Asahara com hide from this that for these 
samples the crystal giowth vvhii h ai t oinpanics anneal 
ing takes place at room temjifiraluios 

Wo hatl III our laboratory a tow metal foils kept at 
room temiiornture for about twiiity >oars This is 
indeed a siifhiient time for the complete recovery of 
the foils after the proioss of their production, and a 
beautiful spot fiattern was exjiected Patterns for 
a few motallie foils wem tlieretoro taken For this 
purpose a Haddiiig tulie with a copjier aiiticatliiMle 
was worked at about kv and 10 ina A strong 
beam of \ lavs was allowed to pass through the 
mat< rial 1 ho pattern w as rec orded on a piiotogi apluo 
plate kept at a distance of 3 i III from the leaf Silver 
and gold gave a iing pattern the rings were ipiite 
continuous and thire was no indication of any spots 
on the plaU fn the case of tin (grey) the pattern 
was mostiv siiiular to No 27 of Pluto 1 of the paper 
quoted above and not spots as in No 27 For gold 
ami silver the iings wiie not onlv of similar nature 
but were also of iileiitical diameter i'he diametei of 
the inner ring was 3 7 cm , ami that of the outer one 
4 5 cm The mtensitv of tlie inner ring was about 
ten times the mtensitv of the outer one From these 
foots one IS tempted to diaw the following ton 

(a) tor silver and gold tlie lattice is the same, and 
IS the same in nmgmtude Tlus is borne out bv the 
experiments mode bv 1 Vegord m a diftcrc'nt way 
{PhU Mag , 32, 1920) {h) These metals do not 

recover fiom the effects of the proces,s bv which the 
leaves are mode using the terminology of Nishikawa 
and Asahaia (c) It is more proper to regard a thin 
metal leaf as an assemblage of metallie eryatels as in 
the case of powders, foi which by Hull s method wo 
always get a ring pattern 

loking d as the lattice constant responsible for the 
production of both the nngs, w'o hnd tlvat siu tf/sin f> 
= 0 87, which IS about the same as C\i{Kli)lCvi(Ka) 
It thus appears that the two rings are due to Kji and 
Ka lines of copper G B Deodhar 

Department of Physics, 

Imiversity of Allahabad, 

Allahabad (India) 

Emission Lines In the Spectrum of the Solar 
Corona 

It seems very improbable that the bnght line 
siieotrum of the inner corona can be attributed to 
thermal excitation of the coronal matter We may 
seek Its cause in the process of photoelectric lomsation 
ancl apply then, as a first and rough estimate of its 
bnghtness, the same analysis as Dr Zanstra has done 
m the case of diffuse nebulte (Astrophys Jour , ®6, 
No 1) Thus we assume in this approximation that 
the emission spectrum of the lorona is due to a 
meohamsm of recombination of free electrons with 
atoms, ionised by the high quantum radiation, 
emerging from the sun, acting as a black body 
radiator , and that the corona consists only of 
monoatomio hydrogen We have to suppose, further, 
that the high quantum radiation is completely 
absorbed by the coronal material, and that all the 
fre^ electrons recombine with the ionised hydrogen 
atoms 


2 a2 
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With these assumptions we oan apply Zanstra’a 
foi inula for the ratio of the integral brightness of the 
corona to that of the sun 


"'“S’ 

where 3 is the sun s effective temperature , h and k 
are well known constants Vo will be in our case the 
frequency corresponding to the head of the Lyman 
senes (32 84 x lO^*) , », and v, are the limits of fro 
quency for photograpluc rays 95 x 10>* and 

»■,= 0 10 X 10*<) Expressing L in differences of stellar 
magnitudes Aw we got 

b400 18 0 8 0 

0200 99 1 6 9 

OOOO 20 0 - 6 0 

C800 20 8 - 6 2 

(w„ IS stellai rnagiutude of the corona , 
w^ - 26 0 mag ) 


Wo can conclude from these data that oven in the 
case of lowest admissible effective sun s temperature, 
we should obtain on the plates the effect of a relatively 
faint but charactoi istio bnght Ime spectrum superposed 
on the continuous spectrum of the corona (Russell 
Dugan, Stewart, Astronomy , vol 2, p 607) 

It should be noted that the proposed explanation 
of the bright coronal lines is related to a fact noticed 
by Balanovsky and Perepolkin {Mon Not Roy Aat 
&io< , 88, p 747), namely, that the coronal material 
seems to be attracted by the solar prominences Tlus 
may be duo to the fact that a part of the high fre 
quency quanta, being absorbed by the prominence, 
does not leach the coional matter and produfes a 
darkemng of the corona over the prommences In 
that case the coronal enussion lines ought to weaken 
considerably above a prominence , and such an effect, 
if observed durmg an eclipse, would afford a proof 
of the photoelectric origin of the coional emission 
spectrum VV /esspwitsch 

University Observatory, 

Lemngracl 

W Nikonow 


Astionomical Institute , 
Lenuigrad, April 29 


Growth-gradients and the Axial Relations of the 
Body 

In previous communications (see Huxley, 1927, 
Biol Zentralbl , 47, 151) it has been pomted out that 
in Crustacea the presence of a centre of active growth. 



for example, m a male chela, is associated with excess 
growHi of the other walking le^s The third maxiUiped, 
however, is not affected m this way, but appears to be 
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shghtly decreased m the male The question arose 
whether this was a positional effect, appendages 
anterior to the growth centre being inhibited in 
their growth those posterior being accelerated, or 
whether, since the maxil ^ ^ ^ ^ 

lined was an apijondage ' 

of different type from the 
pereiopods, its growth 
was not correlated with 
theirs 

To settle this question, 
moasunments have been 
made on a large Incban ^ 
species of Palasmon (P ys, 

carcinus) m which the -J 

second poreiopod, not the J 

first, IS enlarged as the 
maleohola 1 he material 
WHS presented by the I 

Zoological burvey of * 

India through the kind “ 
ness of ( ol Sejmoui * 

Sowell 

The results appeal 
quite doUiiite Foi 100 
pel cent incieaso in cara 
pace length the jiercentage inciease m length of the 
various limbs measuieii aii as follows 
IIIIlM' I I Pen 'opod 



lengtli* (In per 

jf curapHce length) of 
male and liinale eplder craha 
/ naoAwi dorttUmtu) Alter 
M E Shaw Bnt Jmr Brper 
Bio/ 6, Ub 


89 0 103 2 


m i 


Ihe accompanying diagram (hig 1) shows the 
results graphically Fig 2 shows the effect m 
Inachtu, where the first pereiopod is the large chela 
Othoi methods of analysing the figures confirm this 
conclusion , pamely, that exceptionally active growth 
in one appendage is correlated with a slight aocelera 
tion of growth m the appendages postonoi to it, a 
slight retardation m those anterior 

It has pieviously been established that the hetero 
gome growth of an appendage takes place most 
rapidly in a ‘ growth centre ’ near its tip, and that 
theie 18 a growth gradient ’ down from this region 
towards the trunk It would thus appear that -vrtien 
the local growth gradient of the appendage reaches 
the trunk, it is influenced by the axial relations of the 
whole ammal, and affects the regions posterior to the 
appendage m a different way from those anterior to 
It No view has as yet been put forward as to the 
mechanism of this influence, and we should welcome 
any suggestions bearing upon it 

J S Huxlky 
M A Tazxlaab 

Zoological Depaitment, 

King’s College, London 


Growth and Longevity of Whales 
According to Mr N A Macintosh (BntiBh Associa- 
tion Report, 1928) Blue whales and Fm wholes grow 
quickly and probably reach matunty m the Siort 
space of two vears , Mr Macintosh’s statement 
implies that, m favourable mroumstanoes, these great 
animals mi^ht increase m number fairly quickly, but 
that they die without attaimng any great ^ 

In the case of the Greenland whale the duration of 
^tation and lactation are unknown, but the following 
facts suggest that it takes more than two yean to 
reach maturity, that it multiphes very slowly, but that 
it attains a considerable age 
1 So far as con be ascertained now, the Qreenlatul 
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whale 18 14 or 16 feet long at birth, la about 20 feet 
long and its whale bone less than % feet long when it 
18 weaned, but is not sexually mature until its length 
18 about 60 feet and its whale bone exceeds 10 feet 

2 As stated m my letter on the “ Extermination of 
Whales ” (Nature, Mar 2) m the Greenland Sea in 
the period 1860-1900, only a small number wore 
killed by the whalers, including those that may 
have died after breaking loose, two or three less than 
ten a year, and that notwithstanding this small 
mortality at the hands of their human enemies in those 
years they showed no signs of increase It might be 
objected that the whalers were not the only enemies 
of the Greenland whale and that others came to an 
untimely end in other ways , but of this there is no 
evidence In the Greenland Sea the Killer whale, 
its most likely enemy, is not found amongst the ice, 
and as far ss I saw the whales do not appear to suffer 
or die from disease Only those that died from 
harpoon wounds were found floating dead 

T Harpoons were sometimes found in whales, whieh 
the animals appear to have earned about biiiied in 
them for a long time 

In the Greenland [3ea, ui 1863, my father killed a 
large whale in which he found an old harpoon marked 
‘ Pow and Fawous, Nowcastlo, 1830 ’, and in 1872 he 
killed two others, also large, m each of which ho found 
old haipoiiiis (Bucklanirs “Logbook of a Fisher 
man”, etc , p 247) 

In Davis Strait m 1894 the Terra Nova killed a large 
whale (12 feet bone), m tho blubber of which was 
found embedded a harpoon besinng the name ’ loan 
of Bo’ness and dated forty years back The Jean — 
a well known whaling ship — was lost m Davis Strait 
m 1857 {Zoohgtst, 1895, p 94) 

Robert W Gray 

8 Hartley Roafl, 

Exmouth 


Reduced Flowers of Rsnunculus 
I AM glad m\ letter to Nature (April 13, p 668) 
has been the means of eliciting from Mr 'Nlaisdon 
Jones and Dr Tumll a very interesting joint com 
inumcation (Nature, May 26, p 798) on tho above 
subject I hope t have not imwittingly boon attempt 
mg to steal their thunder ! 

The references to the literature they give aro very 
welcome Apparently these buttercup plants with 
reduced (fenWe) flowers have hitherto failed to 
interest Biitish field botanists — an instance jierhaps 
of the lack of sympathetic feehng and oo o^ration 
between the systematists and the geneticists 

As >et I have not come across in this district the 
reduced form of RanunctUtta bulboaua, but shall keep 
my eyes open now that the buttercup season is with 
us Plants of R octm with the small flowers and 
aborted stamens aro appearing as usual 

If there be evolutionary significance m these 
reduced flowers, then seeing there are all grades 
between plants with oonipletely hermaphrodite 
flowers ana those with no functional stamens, it looks 
as if there is here an example «n support of the view 
of “the inevitability of gradualness” (to adopt a 
famous phrase used m another oonnexiou) in evolution 
Tho writers of the joint letter express surprise at 
my not mentionmg a freak plant of Ranuncufua aona 
I found here m the middle of a pasture field a few 
years ago Referenoe to such a plant did not appear 
g»,rmane to the subjeot matter of my former letter, 
for I rega^ it as a sport which has no bearing on the 
evolutiorfary trend of the species Others naturally 
may take a different view It is pleasing, however, 
to know that it is of value to these workers oh the 
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genetics of the genus, especially as they have proved 
it to be functionally male only — a point which was 
not obvious to me at the time of its discovery The 
original plant is still m the garden here It does not 
grow neaily as strongly as tho orduiary or reiluced 
(female) form of Ranutn idus aerm , consequently m 
tho wild state it might soon have failed to hold its 
own and been squoo/iod out of existence It was a 
frail affair when I hftod it from tho pasture A 
feature of it not mentioned m the Marsdon Turrill 
lettei la tho distinctivo charnrtei of its foliage Tho 
loaves aio somewhat crested and less shaijilv out than 
those of the tyijo, so that the plant can rtadily be 
loeogniHod when not m flower 

J Parkin 

Blaitliwttite, 

V\ igtoii ( uinbeilatui 
Mill 29 


Nervous Impulse in Mimosa pudita 

In a letter under tho above heading (Nature, 
April 13, 1929) Prof Hans Molisch diHciibos coitain 
experiments wliii h apjieai to coiihrin the earlier work 
of bir J G Boso Spacn does not pi i nut of a full 
diM< iission of those results but it is isther siirjirising 
to hnd that Prof Moliach ri'gards the e\)3ennient of 
Bose on tho smiposod n flex arc as sotislactoiy ovi 
deuce, since the fallacy in this exjieiimiiit has already 
been domonstiatod by Js Uinrath (Plaitta, 5, 1928, 
p 296, footnote) 

As Umrath points out, and as I also have foimd, the 
serial reactions of the pinna* take plaie m the same 
way, whether one stimulates a puma of a leaf attached 
to a shoot or one fiom which the mam pulvmus has 
been removed This lai t disposes of the rontontion 
that an afferent iiiipulse is i. hanged into an efferent one 
m the main pulvinim Further, neithei Sii J C Bose 
nor Prof Molisih mentions the reactions of the 
secondary piilviiil I have notiieil that if one stimu 
latos one pinna either electrically or by i utting in 
tho laigo majoiity of cases tho socoiidarv piilvmi of 
the othei piniiffi rea< t bifort the mam pulvinus, thus 
showing that the excitation has already reached them 
As Umrath points out, there is a delay m the trails 
mission between the set ondary pulvinus and the basal 
pair of puuiuies This delay allows time foi tho 
excitation to reach the mam pulvinus, which thus 
reacts before the excitation is apparent m tho pinnules 
on the unstimuiated secondary petioles 

Occasionally I have observetl the excitation be 
gaming to pass up tho unstimulatod jimnai before the 
mam pulvinus reacts but usually the time which has 
elapsed is not sufficient for it to pass beyond the 
secondary puivmi 

It IS therefore apparent the transition of the ex 
citation from one puma to another takes place at the 
ajiex of the jxitiole anil not through a reflex aro 
[lassing through the mam jiulv inus 

Nioee G Ball 

Ceylon University College, 

Colombo, Mav^ 7 


The Ratio of the Mass of the Proton 
to that of tho Electron 

In a recent paper (Proc Roy Soc , 122, p 368 , 
1929) Prof A 8 fiddmgton reached the conclusion 
that the value of tho physiool constant <A/2»'e* is given 
by tho integer 1 36 His theory reduces the evaluation 
of this constant essentially to the coimti^ up of svm 
metnoal elements in a square array Ime numbers 
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of Buch elements m arrays arising m this connexion 
are 10, 130, etc 

In this light, it IS interesting to speculate if at 
least some of the dissimilarities between the proton 
and the electron are not somehow bound up with the 
question of degrees of freedom, and, in particular, if 
another important non dimensional physical constant, 
namely, the ratio of the mass of the proton to that of 
the electron, M jm, cannot be accoimted for by count 
ing up elements and by perforrmng simple operations 
with the numbers so obtained If so, it is plausible 
to assume that Af/wi should dejiend on two such 
numliera, one of them being 136 The other number 
here taken is 10, as tlie absence of protonic spin hints 
at the smaller value With these two integers on 
hand, and with the observed value of Mjm (1840, 
roughly) m mind, it is tempting to wide 


M (130 )» 
m 10 


1840 6 


I am aware of no proof of this relation But as I 
do not, at present kiiow of any reason for ascribing 
the numerical result, without at least some hesitation, 
to a mere coincidence, I believe that the numeiical 
agreement in this empirical relation warrants notice 
V Rooansky 

Washington University, 

St Louis USA, 

Apiil 20 


Freshwater Medusae In England 
In Nature foi Jan 12, Pi of Hk ksoii has lecorded 
freshwater medusre and their polyps from Mr V B 
Poulton B aquarium at Boscombe Afterwards 
these were assigned to Craspedacn$ta tovrrbn after 
companson with drawings made at the British 
Museum of polyp stages of tfiat stieoies found last 
summer on Pa/ulanus roots m the Vtclorta rtqta tank 
of the Royal Botanic Society and exhibited at a 
meeting of the Zoological Society 

The Boscombe polyps afford additional oonflrnia 
tion of the evidence for linking up Sir Ray Lankester'B 
Regent s Park medusa with the polyps of Bourne, 
Parsons, anil Fowler, since they bear meilusa buds 
In case any other amateur should observe fresh 
water medusse in England it is to be hoped that it 
will occur to him to communicate with the British 
Museum It seems lughly probable that Cra«peda 
custa occurs in a wild state in British river systems, 
and it would be well if a sharp look out for it were 
maintained 

A K Totton 

Bntish Museum (Natural History), 

London, 8 W 7, May 13 


found by Bredig and Allolio {Zeit J Phys Chem , 126, 
p 83, 1927) by spluttering m hydrogen The 
latter had a density of only 7 04 and is probably a 
hydride The above is, I believe, the first case of a 
new crystal form found by electron diSraction 

G P Thomson 

University of Abeideen, 

May 31 


A Proposed Survey of the Bumet-moths 

I AMatiiresent undertaking a survey of thev ai lations 
m the male and female genitalia and m the wing 
patterns in the genus Zygcena, or Bui net moths This 
necessitates the collection of specimens tioin as many 
parts as possible of the British Isles and continent 
of Luiopo I should theiefore be veiy giateful if 
apecimotiH could bo sent to me this summer They 
should be taken in pupa and, if possible at least two 
dozen from one locality oi colony It is veiy necessary 
that pupin fioni ueighbounng oi different colonies 
should lie kept separate Details as to the position 
and extent of the colonies would be welcome so that 
they can be identified afterwaids on Survey maps 
Pupaj may be taken on the grass stems, packed in 
a small box and sent to tho address boloM Due 
acknowledgments to the collectors will be made of 
course in resulting publications 

H K Hkwer 
Department of Zoology, 

Imperial College of Sc lonce and Technology, 

South Kensington, London, 

S W7 


The Emission of Positive Ions from Metals 

Durinc the study by me of critical potentials m 
metallic vapours (Phys Rev , August 1928), it was 
noticed that positive ions were (pven off by heated 
metals and that these ions persisted for very long 
periods of heat treatment A determination of e/m 
of the positive ions from heated metals gives the 
following results Copper, iron, mokel, and platinum 
when heated, give alkalme ions only, as has been found 
by other observers Tungsten, molybdenum, and 
tantalum when heated to a temperature where 
vaponsation becomes appreciable, give ions the atoraio 
weights of which agree with that of the metal emittmg 
them Other metals are under investigation 

H B Wahlin 

C mversity of Wisconsin, 

Madison, Wisconsin, USA 


The Crystal Structure of Nickel Films 
Films of nickel deposited on rock salt by spluttenng 
m residual gas or argon, show an imexpectocf structure 
on removal from the rooksalt and examination by the 
cathode ray diSraction method As is well known, 
the normal structure of mckel is face centred cubic, as 
found both by X-ray and electron diffraction methods 
The new etnicture turns out to bo hexagonal, the 
values of the axes being c=4 06 A,a=2 474 A ratio 
1 64, which 18 near enough to the ratio 1 033 for closest 
PMlong Nickel thus resembles cobalt in orystoUismg 
in both cubic and hexagonal closest paolung llie 
density ooloulated from the above axes is § 86, in 
good agreement with that of the metal m bulk The 
structure is thus different from an hexagonal form 
No 3111, VoL 128] 


Adder or Nether 

In his note upon dragonflies in Nature of June 1, 
Dr Tillyard aelu whether the adder is still called the 
‘ ether ’ in any part of England I cannot answer for 
England, but ‘ nether ’ is good Lowland Soots for 
‘ adder and is given in that sense in Jamieson’s 
“ Dictionary of the Scottish Languam ” Among 
examples given by Skeat of mitial n shifting from the 
noun to the mdefimte article, or from the article to 
the noun, he mentions addtre and naddere as inter 
changeable forms m Middle English , but he saj^ 
nothing on the question whether ‘^der ’ oomes from 
Anglo Baxon neoftera, nether — the lowly one 

Heebebt Maxwell. 


Monreith, Wigtownshire 
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The Hormones of the Sexual Glands. 


R ecent work on the internal secretions of the 
gonads illustrates the fact that progress is 
only rapid when a simple specific test for the 
prmciple under investigation is available The 
earlier reports of the isolation of an ovanan hormone 
failed to arouse the interest of more than a few 
workers, since the test of activity used, the growth 
of the female genital tract following injection of the 
extract into an immature or adult normal animal, 
was liable to the fallacy that such growth might 
have occurred naturally, whilst even in stayed 
animals the end point of the reaction was mdefamte 
m either case the test animal must be killed 

The discov ery by Stockard and Papanicolaou that 
the particular stage of the testrous cycle in a hvuig 
guinea jug could be easily detenniiied by takmg a 
smear of the vaginal contents was soon apphed by 
Long and Evans and by Allen to the rat and mouse, 
and the method of following the activity of ovarian 
extracts by observmg the appearance of oestrus 
after injection of the preparation under test in 
ovariectomised animals by means of the vaginal 
smear technique was quickly devclopeil In the 
case of ti'sticular extracts no such simple test is 
available, with the result that our knowledge of the 
hormones of the ovary, incomplete though it is, is 
in a much more advanced state than that of the 
secretions of the testis 

Thk Ovaky 

A V cry good review of the physiology of ovarian 
activity has been given by A 8 Parkes (lixol 
Reviews, vol 3, p 208 , 1928), to which those 
interested in this subject may be referred At the 
present time opinion generally favours the view that 
the ov ary secretes at least throe different hormones , 
one controls the development of the secondary sex 
organs, the uterus, vagma, etc , before puberty, one 
IS responsible for the ocstroiis symptoms, whilst the 
third IS secreted by the cells of the corpus luteum 
It 18 possible that the prepubertal growth of the 
secondary organs is due to the secretion of the 
cestrus producing hormone, a view, however, which 
presupposes an abrupt change in its mode of action 
at puberty On the other hand, the oestrous re 
action of ovariectomised animals following an 
injection of ‘ oestrm ’ appears incomplete, in that 
copulation is only mfrequontly observed, and m the 
s^yed bitch the hormone only produces symptoms 
of pro oestrus, so that possibly the missmg factor 
may be the hormone responsible for the initial 
development of the accesspry sex organs The 
cause of the first oestrus at puberty appears to he 
outside the ovary, and recent work su^ests that a 
hormone from the antenor lobe of the pituitary 
gland IS concerned both m stimulatmg the first 
oestrus and maintaining the regularity of the 
cestrous cycle However, since injection of an 
extract of a young male pituitary will produce 
oestrus in an immature female with mtact ovanes, 
the actual reason for the sudden development of 
oestrus at puberty still remains obscure 
No 3111, Vol 123] 


By far tlu greater amount of recent work has 
lieen devoted to the extraction and jihysiology of 
the (I strus producing hormone or (cstnii,’ as 
ParkoH and Bellerb\ have named it At present 
two widely different methods of extraction have 
been utilised, resulting m tiic prodiution of the 
hormone in an oil soluble or water soluble state 
In the farst method fat solvents are used for the 
extraction thus the mintid ovanes may be 
thoroughly extracted with alcohol, the filtrates 
concentrati (1 to a small hulk again taken up in 
alcohol, filtered, and set aside for the separation of 
fats and cholesterol The liltrate is then taken to 
dryness, dissolved m ither and lipoids precipitated 
by addition of acetone (F Dickens, E C Dodds, and 
8 W Tight, Rioe/iem Jonr,\o\ 19, p 853 1925) 

Material obtauied hv such a process is a brownish 
oil, soluble in fat solvents and thermostable the 
activitv nmams in solution when sterols are 
precipitated b\ iligitonin A dose of about 1 10 
mgm 18 necessary to produce mstrus in 50 per cent 
of a senes of ovanociomisi d rats 

A variety of methods has been used to obtain the 
hormone in a water soluble form Dodds has 
obtained it m the form of a hydroi blonde by ox 
tractmg minced ov aries w itli picric at id and acetone 
or mmced placenta with hot hydrochloric at id and 
precipitating the jiierate in the filtrate, the picrates 
being converted into hydrochloruh s by solution in 
acid alcohol followed by precipitation of the hydro 
ohiorido by acetone the material thus obtaintd is 
of about the same activity as that extracted by 
the use of fat solvents More reci ntlv the same 
investigator has described a method for obtainmg 
the water soluble hormone m a punr state (H 
Allan, F Dickens, K (' Dodds, and F () Howitt, 
Biochem /our, vol 22, p 1626, 1928) Placenta 
IB used as source ratlur than ovary it is heated 
with baryta and the filtrate coueentraUd and 
extracted with butyl alcohol by shaking the 
extract is evaporated under reduced pressure 
almost to dryness, and the residue dissolv ed in hot 
water and filtered , the jirecipitato and filtiate are 
both extracted with ether, the extracts w ashwl with 
water and concentrated to an oily ri suluc This is 
dissolved m alcohol and thou suspended in water 
and extracted with ether , the ethereal t xtraits are 
washed with hydrochloric acid and water After 
removal of the ether the residue is suspended m 
water and heated with baryta the activ ity passes 
uito the filtrate from which barium is removed as 
sulphate or carbonate The material ajijioars to bo 
m true (or colloidal) solution, since it is filterable 
and dialysablo about 0 02 mgm solid matter w ill 
produce the ccstrus response on injection There 
IS no relationship between the nitrogen content and 
activ ity of the solution Millon’s reaction is positive, 
but the biuret test is negativ e 

There is an important difference between the 
reactions of the hormone m solution m oil and m 
water a single dose of an oily preparation will 
induce oestrus m an ovanectomised rat or mouse, 
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whereas a single dose of an aqueous solution may be 
entirely without effect a series of six mjeotions 
spread over forty eight hours will, however, m the 
case of an active solution, produce oestrus on the 
third or fourth day The necessity of multiple 
injections of aqueous solutions was first stressed by 
Laqueur and has been fully confirmed by Dodds 

The oestrus producing normone occurs m the 
folhcles and stroma of the ovary but is absent from 
true luteal tissue it is present also m placenta, 
urine, and probably blood It is probably produced 
by the cells of the ovarian stroma, whence it finds its 
way to the other situations in which it is found the 
follicle IS certainly not an essential source, smce 
ovaries sterihsed by exposure to the X ray still 
produce it, animals thus sterilised passmg tlmough 
the cychc changes of oestrus m a perfectly normal 
manner As regards its presence m the placenta, it 
18 possible that this organ withdraws it from the 
circulation in order to protect the foetuses from its 
influence 

QSstrus supervenes after an injection of cestrm m 
about two days, and ovaneotomy may be followed 
by oestrus 3fi 48 hours later, indicating that under 
natural conditions the stimulus to the vagmal ro 
action 18 already active about two days before the 
reaction occurs Examination of the ovaries indi 
cates that follicular maturation occurs during the 
48 hours before oestrus, that is, after the stimulus 
has become active so that both processes appear I 
to depend on the same stimulus, and the view | 
that the follicle is the source of the oestrous 
reaction becomes untenable (F W R Brambell and 
A S Parkos, Qvari Jour Exp Phyatol , vol 18, 
p 185 , 1927) Injection of a large amount of 
oestnn has no effect on this latent period, but 
prolongs the period of oestrus even up to about a 
fortmght Ovanectomised animals are usually fat 
and sluggish oestnn restores activity and redtitos 
weight , rats show a period of maximum activity at 
the time of oastrus The work that has been 
cameil out on the effect of ovarian extracts upon 
metabolism indicates that m some animals (dogs), 
especially after castration, the nitrogenous meta 
bohsm 18 increased whilst the gaseous exchange is 
dimmished injection of extracts of corpora lutea 
has the opposite effect on the mtrogen output In 
other species, for example the rabbit, httle change 
in the metabolism has been observed followmg 
the injections (V Korenchevsky, Bnt Jour Exp 
Path , vol 6, p 6 , 1926) L Mirvish and L P 
Bosman have found that alcohol extracts of ovary 
reduce the blood calcium of rabbits and human 
beings of either sex after mjection, the effect 
reachmg a maximum in twenty four hours with a 
return to normal in forty eight hours (Quart Jour 
Exp Phystol , vol 18, pp 11 and 29 , 1927) 

The mfluence of the menstrual cycle upon the 
mental and muscular eflSciency and general func 
tional activity of women has been mvestigated by 
S C M Soi^n, C S Myers, and E M Bedale 
(Industrial Fatigue Research Board, Report No 
46 , 1928) The direction of any change m efiSciency 
at the menstrual penod apwars to be mfiuenced by 
the social status of the subject studied, Umversity 
No 3111, Vol 123] 


students showmg no change or a greater efficiency 
As regards functional efficiency, there appears to be 
a periodic heightening m the late intermenstrual 
phase with a corresponding reduction shortly before 
or at the onset of menstruation Smce ovulation m 
the human female occurs about the middle of the 
cycle, this result is parallel to the greater activity 
observed in the rat at the time of oestrus 

The changes in the utenis after oestrus do not 
appear to depend on the presence of cestnii m 
fact, prolongation of the action of uistrin huiders 
them and injected durmg pregnancy, abortion is 
produced Although probably responsible for the 
pro oestrous bleeding which is seen m some animals, 
tho post cDstrous bleeding which occurs in primates 
appears to set in when the action of cestrm wears 
off Thus hsemorrhage from the genital tract 
has a different sigmficance m different species 
F H A Marshall considers that menstruation in 
tho human female represents a pro oestrous and a 
pseudo pregnant degeneration of tho utenne mucosa 
telescoped uito one phenomenon m other words, 
each cvcle commences before the previous one has 
completely finished a similar overlap is observed 
m the cycles of the cow (Quart Jour Exp Phyatol , 
vol 17. p 206, 1927) 

In several species, for example tho guinea pig and 
opossum, a certam amount of mammary develop 
inent occurs durmg oestrus and can be produced in 
ovanectomised animals by an mjection of oestnn or 
by graftmg an ovary into a castrated male, but such 
ilevelopmeiit must be distinguished from that 
oeciirrmg dunng pregnancy In general it may be 
stated that post oestrous changes m the secondary 
sex organs depend on the influence of tho corpus 
luteum developed by the ingrowth of cells mto the 
ruptured Graafian follicle after ovulation, the actual 
degree of development of this body dependmg on 
whether the ovum has been fertilised or not, and 
also upon the species 

In the rat and mouse the development of the 
corpora lutea of ovulation is very slight, in tho 
guinea pig and cow more marked, whilst in the dog, 
ferret, and rabbit it is so considerable that the 
chants brought about m the accessory organs 
simulate those of premancy A sterile copulation 
in the rat or mouse is followed by a more prolonged 
development of the corpora which become func- 
tional Histological differences between corpora of 
ovulation and pregnancy have been described by 
A Ostr6il and 0 Bittmann (Publ Facvlt Midtevne, 
Brno, vol 4, p 217 , 1926) 

The functions of the corpus luteum , so far as they 
are at present known, are four in number the 
inhibition of oestrus and ovulation, sensitisation of 
the uterus for reception of the fertilised ovum, the 
maintenance of pregnancy and the development of 
the mammary glands preliminary to lactation 
Removal of the corpora of ovulation m animals m 
which they are functional results m an earlier 
appearance of the next oestrus , prolongation of the 
functional hfe of these bodies causes ito prolonged 
disappearance A smgle body m one ovary oan pro- 
duce this effect, and mjections of extracts are stated 
to inhibit ovulation m rabbits (W P Kennedy 
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Quart Jour Exp Phyawl , vol 15, p 103 , 1925) 
Conversely, Parkea and Bellerby have found it 
possible to produce oestrus during lactation m mice 
by injection of oestrin, the amount required depend 
mg on the number of young suckhng above two 
(iraen spontaneous oestrus may occur) The in 
hibition to the action of oestrm is aliolished m 
a lactatmg mouse umlaterally sterihsed by ox 
posure of one ovary to the X ray, by removal of 
the opposite ovary, containmg the corpora lutea, 
indicating that the inhibition is certainly due to 
a secretion from these bodies 

A functioning corpus luteum is associated with a 
sensitiveness of the utenne mucosa to stimuli, 
either the fertilised ovum or an artificial stimulus, 
resultmg m the production of decidual tissue, m 
which the ovum, if present, can be embedded 
Artificial stimulation of the mucosa is without effect 
m animals such as the rat or mouse with a short 
oestroua oyolo, m which the corpora of ovulation 
are probably functionless , but the uterus can be 
made sensitive by inducing pseudo pregnancy and 
IS also sensitive dimng lactation , m both of these 
states the life of these organs is considerably pro 
longed Their mfluenco is probably hormonic m 
nature, smee a grafted uterus can be sensitised 
The presence of a funotionmg corpus luteum is 
essentisd for the maintenance of pregnancy, or at 
any rate its greater jiart In unilaterally sterilised 
mice, removal of the ovary containing the corpora 


I invariably resulted in abortion, whilst removal of 
the stenlo ovary was without effect hence the 
presence of ovarian tissue per se is without influence 
on pregnancy, the corpus luteum bemg the essential 
organ (Parkes) In the cow the corpus can be 
expressed manually its removal results in abortion 
within a few days (0 Zallmaim, Pudl bud Haute 
Ecole Vit , Bmo, vol 1, p 265, 1922) Towards 
the end of pregnancy the corpora lutea atrophy , 
evidence has been brought forward which suggests 
that durmg pregnancy the sensitivity of tho uterus 
towards the oxytocic prmciple of tho posterior lobe 
of the pituitary gland is diminished and returns to 
normal when tho corpora atrophy also mjection 
of extracts, obtauicd from ovaries at the end of 
pregnancy, stimulate tho secretion of this hormone, 
suggesting a mechanism whereby tho corpus luteum 
both maintains pregnancy and allows parturition 
at the proper tune 

The presence of fimctioning corpora lutea is 
associated with a degree of mammary gland de- 
velopment which 18 not observed m their absence, 
but it 18 not yet certain whether this stimulus alone 
sufhees to bring those glands to complete lactation 
it 18 possible that some product of conception is 
necessary for the final development E Homann 
has suggested that the uterus plays a part m the 
development of the mammary glands {Bench Natur 
/orach OeseUarh Freiburg, yo\ 26, p 289, 1926) 
{To be continued ) 


Infra red Spectra ‘ 

By Sir Robert Robertson, K B E , h R S 
Historical 


I N tho year 1800 the elder Herschel, by placing a 
thermometer m tho region lying beyond the 
visible red of tfio solar spectrum, gave the first 
experimental proof of the existence of radiation 
there by observing a rise in temperature of the 
instrument, and his son in 1840 described the 
existence of emission bands in the same region as 
shown by a discontinuous evaporation of alcohol 
from blackened paper placed in the same region 
To illustrate action beyond the visible red of the 
spectrum the foUowmg expenment was made As 
it was impracticable to use the sun’s spectrum, the 
beam from an arc lamp was dispersed by moans of 
a large rock-salt pnsm, giving the usual spectrum 
visibb to the eye A card on which a phosphor 
escent powder (calcium sulphide with nickel as 
impunty) was first caused to glow brightly by 
subjection outside the theatre to ultra violet light 
from a mercury lamp and then placed in the 
spectrum, when the existence of radiation beyond 
the visible was shown by the quenching of the 
phosphorespenoe for some distance past the red 
Tins region of tho spectrum attracted much 
mterest from the middle of last century and on 
wards when instruments of increasingly refined 
character were evolved to detect and measure 
effects of emission and absorption of radiation 

• Synopili of the Fridsy evening dlecoune delivered on Met 1 *t the 
Boyd Inetltntlon 
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there Thus photography was tried, and Abney 
succeeded m mmetratmg the region for a short 
distance, which has not boon exceeded b\ more 
recent workers employing special sensitisers for 
their plates Langloj with tho bolometer, Boys 
with the radiornicrometer, and Coblent/ with the 
thermopile, succeeded m measuring quantitativelj 
radiation m tho infra red , tho last two mstru 
ments are the principal ones employed to da> in 
that region which lies nearest to the visible Still 
farther out, measurement of the energy in the beam 
dispersed by means of reflection from the polished 
surface of crystals gave important results in the 
hands of Rubens and his colleaguis, while within 
the last year Raman by an entirely different 
technique, to bo mentioned later, has indicated 
how mfra red radiations can be doiluced from 
spectroscopic measurements in the visible spectrum 

Electromapnetic Waves 
The relationship of the mfra red region to other 
parts of the spectnim was illustrated by a diagram 
simplified from that prepared by Dr F E bmith 
(see “ Phases of Modem Science,” 1925), in which 
the whole range of electromagnetic waves from y 
rays to tho longest radio waves, and only completed 
m recent years, is set forth On this diagram 
(Fig 1) were mdicated the resjxictive lengths of the 
w aves from crest to crest in each region tho cosmic 
rays of Millikan, supposed by him to proceed from 
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the birth of atoms such as helium, oxygen, silicon, 
and iron, m the profound depths of space at the 
lowest extremes of temperature and pressure, of a 
wave length of about 2 x 10 * /i (/i =0 001 nnn ) , 
the highly penetrative y rays about 4xl0*/>, 
which accompany radioactive change , the X rays 
about 15x10®/!, also penetrative of matter on 
account of their short wave lengths the ultra 
violet rays, to about 0 4/!, which promote many 
chemical reactions , the visible spectrum, from 
about 0 4/! to 0 8 /! , infra red rays, from 0 8 /! to 
about 21/! (the near infra red) or to 300/! (the far 
infra red) , heat rays and short Hertzian rays to 
I X 10* /! , and then the rays used for wireless, 
the length of which may be measured in miles, 
5XX, for example, being 1560 metres or about a 
mile long It is a characteristic of all these waves, 
from the shortest to the longest, that they are 
propagated at the same sjieed, the speed of visible 
light, or 186,000 inilos a second 

The clue to the properties of these wa \08 was 
found by Faraday when he discovired rotation of 


tion with a galvanometer for measuring the energy 
passing through the instrument Its sensitiveness 
was illustrateil by allowing a little compressed air 
to enter a scaled tell jar containing the instrument, 
when by adiabatic compression of the air, the heat 
generated was register^ by movement of a spot 
of light from a Moll galvanometer 

An expennient was then performed to illustrate 
the method of mapping an absorption band, 
ammonia being the gas employed Two tubes were 
so arranged that they could alternately be thrown 
into the optical path between the source of radia 
tion and the spectrometer, one tube being empty 
while the other contained ammonia gas The 
energy passmg through the respective tubes was 
measiirte by a galvanometer which threw a spot 
of light on a largo stale on the wall of the theatre 
At 1 8/! the difference tetwocii the throw of empty 
and gas tubes was small, but this difference m 
creased uf) to 2 2/! and then decreased These 
differences were noted and then plotteil against 
wave length on co ordinates marked out on the 
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the plane of iKilansation of light in the magnetic 
field, a discoNcry of which Tyndall said I would 
liken it to the Weisshoni among mountains, high, 
beautiful, and alone ” This iii turn was translated 
by ('lork Maxwell into the sucemet notation of 
mathematics, and it formed the basis of his electro 
magnetic theory, the foundation of modem electro 
mechanics Since then, the likeness m character 
of these electromagnetic waves has been shown by 
their being capable of dispersion, interference, 
resonance, and by many other physical properties 

As to the effects of the radiations m different 
parts of the spectrum, it may be said that whereas 
in the shorter wave length regions comprising the 
y, X rays, and visible spectrum, these are mostly 
electroim , m the infra red region the transitions 
are caused by changes m the oscillatory states of 
the atoms m the molecule or of the rotational 
states of the molecule itself 

QuANTiTAxrvE Mbasltremknt of Infrared 
Bands 

Dispersion by means of a grating having been 
referred to, a modem infra red spectrometer of 
Hilger was then described as to its respective parts, 
the source of radiation (a Nemst filament), the 
slits, the reflectmg mirrors, the dispersing prism (of 
quartz up to 3 /!, fluonte up to 8 /!, of rock salt up 
to 17 /!, or of sylvin uji to 23 /!), and the thermopile 
Special reference was made to the thermopile, com 
posed of bismuth silver couples used m oonjunc 
3111. VoL 123] 


blackboard, when a distinct band due to absorption 
by ammonia appeared in this region 

Oscillation and Rotation Bands 

Bands due both to oscillation of the atoms in the 
molecule and rotation of the molecule itself are 
found in the infra red spectrum Oscillation bands 
were shown by Drtide, from the phenomenon of 
dispersion in crystals, to be necessarily present, 
having wave lengths such as occur in this region of 
the spoctmm, if certain smaller charged particles 
(electrons) are concerned in the ultra violet region 
As the effect is one of resonance, the atoms m a 
molecule respond in their vibration to radiation 
possessing some particular frequency, and this was 
illustrated by a model in which a ball suspended 
on a sprmg from the end of a light rod supported 
on two nodes, was made to perform vertical oeoil 
lations, whereupon a ball similarly suspended at 
the other end of the rod picked them up and 
vibrated vertically in phase with the former ball 
The electronic linking between the atoms prevents 
their oscillation being truly sinusoidal , harmonics 
may therefore be expected and are in fact found 

Molecules also undergo rotation, and this effect 
is reflected in their mna red spectra The mam 
bands are due to oscillation, but m addition the 
rotation of the molecule also produces bands, of a 
simple character in the far mfra red, but m the 
near infra red as frmges superimposed on the 
oscillation bands Rayleigh, assuming on the basis 
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of classical mechanics a Maxwellian distribution of 
velocities, in 1892 showed that an oscillator omitting 
and absorbmg at a frequency Wq due to its oscilla 
tions alone, would, when rotating about an axis 
perpendicular to its Ime of vibration with a fro 
quency v„ emit and absorb at the new frequonties 
v^ + \, and ip - I'r This seemed at first to meet the 
case, as in some of the early bands, such as those 
of Burmoistor, two broad areaw occurreti which the 
MaxweUian distnbution of rotational velocities 
would require In 1911, however, Nemst eon 
eluded that rotation must also be quantised, and 
in 1912 Bjerrum and E v Bahr resolved a band 
of hydrogen chloride into a series of small bands, 
which they ascribed to the effects of rotation of 
the molecule I’his hand has been better resolved 
by Inies and others, and from the spacing of the 
fringes the diameter of the molecule of hydrogen 
chloride has been calculated Sommorfeld, apply 
ing the principle of Bohr, showed that the equal 
spacing of the fringes is best explained by quantis 
mg the moment of momentum, so that each 
quantum jump represents a change in tlie momtnt 
of momentum If the moment of momentum J«> 

IS taken as a whole multiple of A/2<r, J =»nA/2)r and 

by the Bohr Einstein conception 
k.F.-E,. - (m + D'l -8^(2™ - 1), 

whence the space difference is hjAtr^J, a result m 
accordance with facts It will be seen that by 

putting the spacmg difference Ai the 

moment of inertia of the molecule can be calculated, 
and, from the moment of inertia, given the masses 
of the vibrating atoms, the length of the molecule 

Information given by Infra red Spectra 

In the first place, we get the frequency of oscil 
lation of the atoms within the molecule, and the 
frequency of rotation of the molecule itself These 
have been shown for a simple molecule such as that 
of hydrogen chloride In addition, with more 
compheated molecules, it is possible to construct 
models by takmg mto consideration the presence 
of absorption bands and assummg a law of force 
between the atoms m the molecule Thus Hund 
considers that ammoma has a tetrahedral structure, 
and this is probably also the case with the analogous 
phosphme and arsme With these gases at least 
three sequences of bands have been found m each, 
oorrespondmg with three degrees of freedom of 
oscillation, one of the sequences m each gas havmg 
five or BIX hanuomos In tHIs sequence the fre 
quency of vibration mts slower as the weight of the . 
atoms mtrogen — > phosphorus — arsenic moreases 
m the three gases 

It 18 mterestmg from the chemical pomt of view 
to see if any of these degrees of freedom correspond 
to the ohenuoal bonds of the chemists, and some 
hmt of this IS obtamed in one case at least Thus 
^progressively substitutum the H m NH, by 
CH3, a certain band — the fost harmonic of the 
No 3111, Von 123] 


main sequence mentioned above — disappears from 
the spectrum after the last H has been substituted, 
so this degree of freedom of oscillation has been 
identified as coimoetod with the chemical bond 
NH 

Again, as regards rotation, we have found two 
moments of inertia m ammoma, of which one can 
bo attributed to rotation rounil the median line 
and the other round the centre of mass at nght 
angles to the median line Caleulation of the length 
of the molecule, as above dt scribed, gives a v^alue 
similar to, although somewhat smaller than that 
obtained by Rankme from measurements of vis 
coHity of this gas By the comparison of spectra 
of related compounds, as for example in the case 
of hydrocarbons, definite bands have been attri 
biited to certain groups or radicles In the case of 
solids, certain groupmgs such as NH 4 + or COj" 
have similarly been iclentificd in the spectrum of 
salts 

In the hands of Coblentz, infra red data and 
toclmique have been used to doterniine the quantit> 
of radiation from the sun, stars, and planets, and he 
has also deduced the temperatures which prevail in 
these bodies, and even the differences m radiation 
from the hemisphe res of Mars 

The know ledge of the infra red spectrum of 
water vapour and of carbon dioxide is of import 
anee m considering the nature and q iialitv of energy 
reachmg us from the sun, and only recently Dr 
(I C Simjisoii, bv making use of the absorption 
cocftieients of water and carbon dioxide in the 
infra red, has deduced that an mcreasi 111 solar 
radiation would result in increased cloud and pre 
cipitation, and even m the apparent paradox of an 
ice age Further, Paschms determination of the 
emission and absorption bands of thexse gases is 
fimdamental in questions relating to combustion 

Future Work in the Infra red 
Such are some of the results that sprmg from the 
consideration of mfra red spectra On the more 
theoretical side it has thrown light on and givem 
support to the quantum theory It has possocl into 
the hands of the still more modem exponents of 
the wave mechanics and found to be in accord with 
their predictions, as for example in connexion with 
the assumption of half quantum numbers This is 
a field m which its usefulness is only beguinmg 
Only last year. Prof Raman of Calcutta, by im 

C mg monochromatic radiation from a mercury 
ip on gases and liquids, observed spectroscopic- 
ally m the scattered light not only the ongmal hne 
but also others at frequency differences which he 
finds are equal to frequencies in the infra red at 
which bands characteristic of the gas or hquid were 
known This brilliant experimental conforaation 
of the quantum theory may prove of the highest 
importance from a theoretical point of view when 
it comes to be explamed why m the Raman effect 
not all the bands found in the infra red by the 
usual means appear, and w hy others appear to be 
disclosed only by the Raman effect 
Like the X rays, the infra reil deals with the 
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structure of the molecule but while X rays reveal 
the molecule m its static condition and are especi 
ally apphcable to sohds infra red spectra reveal the 
dynamic tharactenstics of the molecule m gases 
liquids and to a restricted degree m solids In the 
future it will undoubtedly be used to a greater 
extent m the determmation of the nature of 
chemical linkages and generally for a solution of 
problems of chemical constitution 

As Garner and his school have shown important 
deductions can be made as to the r61o of infra red 
radiation m combustion as for example in the 
effect of water when it is present in carrying off 
the cmrgy of radiation produced when carbon 
monoxide combmes with oxygen and as the bulk 
of the radiation from flames is in the invisible part 
of the spi ctriim and mainly in the infra red there 
IS here a wide field of work in clearing up the 
mystery of flame and the same is true as regards 
the phenomena of explosion of both gaseous and 
solid explosives 

It IS to be regretted however that more work 
IS not being done m (ireat Britain in the explora 
tion of this region It is true that the technique is 
difficult and there have been several mvcstiga 
tions reported of an accuracy that leaves a good 
deal to lie desired Most of the work until now 
has bttn ioiu ml ci many and in the United States 


little having so far come from Bntish universities 
with the exception of Cambndge whore there is an 
embryomc school The subject is perhaps scarcely 
one suitable for a young graduate to acquire the 
techmque and emb^y a year s work in a thesis for 
some degree but one for a more permanent staff 
and I should like to make a plea for its greater con 
sideration m Great Britain as a field of experiment 
and study likely to assist in the solution of many 
physical and chemical problems which m due 
course will have its reflection m the domain of 
technical apphcation 

bir J J Thomson has given us the electron 
Rutherford the proton with its planetary electrons 
and the structure of the proton the Braggs have 
elucidated the structure of many molecular fabrics 
but the molecule as a dynamical entity has been 
comparativi ly nt glected h or it is in the infra red 
region of the spectrum that this behaviour can 
best bo studied In this aspect the problem is a 
physical one for the most part the technique is 
difccult but likely to be productive of much that 
IS important m our conception of the structure of 
matter It is for this reason that one would like 
to sec m Britain a strong school arise which would 
have as its object the study of the dynamical 
behaviour of the atoms m the molecule and of the 
molecule itsi If 


Obituary 


I’KOr WlLUAM Kuster 

I 'tR WILLIAM Kt)STLR professor of organic 
^ ^ chemistry and technology at the Tcchnische 
Hochschule in Stuttgart died suddenly on Mar 6 
of heart failure hrom the pages of a recent issue 
of the < hemiker Zetlung we glean the followmg 
details of his carter 

Born at Leipzig m 1863 Kuster received his early 
education m Berlin and studied later at the Uni 
versities of Tubingen Berhn and Leipzig At 
Leipzig he worked under the direction of Wishcenus 
with w horn he remained for a while after graduation 
until ho was appomted assistant to Hufner at 
Tubingen where ne was given charge of the practical 
chemistry classes for medical students In 1894 
he published his first paper on salts of hsematm 
This was followed by an mtensive study of the 
pigments of blood and bile subjects which he made 
pecuharly his own and remamed his chief mterest 
throughout life 

In 1903 Kuster was appomted professor of 
chemistry and pharmacology at the vetennary 
college at Stuttgart and lecturer on pharmaceutical 
chemistry at the Technische Hochschule The 
duties attached to these offices were so burdensome 
that but httle time was available for research 
Moreover at the vetennary college he found that 
no provision had been made by hm predecessor for 
expenmental work In spite of these difficulties 
he succeeded durmg the next eleven years m 
publishing numerous papers on hsematm porphynn 
pyrrole, tmd bile pigments 

On the retirement of Prof C von Hell, the de 
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partment of ihcmistry at the iechmsche Hoch 
Hihiile at Stuttgart vas completely reorgamsod and 
Kuster was appointed to the chair of orgamc 
chemistry and technology Under his direction 
the department was greatly enlarged emd in spite 
of the difficult nature of the work m which ho was 
engaged he attracted a great number of research 
students to assist him in his investigations In 
this way Khster and his collaborators were able 
to make a large number of important contnbutions 
in the field of biochemistry Later his mterest 
extended to other branches of natural products 
such as sugar albumen lignm etc He also contri 
buted to the well known handbooks of Abderhalden 
and Thoms 

Wb regret to announce the followmg deaths 

Prof Jules Comet the distinguished geologist and 
professor in the Umversity of Ghent and at the 
School of Mines at Mons oorreapondant of tJie Pans 
Academy of Sciences who was well known for his 
geological explorations m the Congo in 1892 and 1896, 
on May 17 



Prof CWles Deper^t professor of geology in the 
Umversity of l^ons and a foreign correspondent of 
the Geological Society of London on May 17, aged 
seventy four years 

M tJlysse Gayon a distinguished biologist and 
chemist and honorary doyen of the Faculty of 
Sciences at Bordeaux, aged eighty three years 



June 16, 1929] 


NATURE 


919 


News and Views. 


In the shoit addrosn which he delivered at the 
dedication of Darwin’s home to the nation on Tune 7 
(Nature, dune 8, p 875), tSii Arthur Keith toiirhed 
upon the I'elationship between sentiment aiul science 
Wlien sentiiiieiit enters a laboiatory by the bai k dooi 
science takes the earliest oppoitiinity to escape by the 
front, yet, since life is as it is, science i annot easily bo 
cut adrift from personality The value of such a Kift 
as that which Mr Buckston Browne has mode to the 
British Association lies in the power of the personal 
associations of its material contents and siirroiiiidmgs 
to throw the visitor back into the very atmosphere 
of the century and of the place in which Daiwin 
moved and thought So a backgrouml of sentiment 
18 foimed which ilhiniiiics and mav help to interpret 
the development of the man’s mind and the direction 
of lus labours Down House is a inemonal, not to 
Darwin’s science, which will outlast our bmldiiigs, 
but to lus personality It is especially appropriate 
thorefoi'e, that the donor should have expressed the 
wishes that the liouse and grounds should be main 
tamed in a state as near us possible to that in which 
Darwin modelled them, and that they should lie used 
to advance the cause of science, in ways in which the 
t'ouncil of the British Association tlunks best “ If 
any place can prov ide mspiration for research it should 
bo Daiwin’s own gardens ” 

Sir Arthur Keith’s piesidontial ivhliess at the 
annual congress of the bouth I astern Union of 
Scientific Societies on Tune 6 at Bnghtoii was singii 
larly happy both in subject and method of treatment 
In demonstrating the racial rharactors of the pro 
Roman inhabitants of Southern England, he was able 
to draw much of his material from tbscovenes on the 
South Downs relating to prehistoric man, and to refer 
to material evidence deposited m local museums 
Takmg the skeletal remaina found in the neighbour 
hood of Brighton, the Mayoroft skeleton, the Ditcliling 
and Bleickpatch (Wortlung) finds, he linked them up 
with the croucheil bunal discovered at St Catherine’s, 
m the Isle of Wight, some three years ago Hence by 
means of the identification by Mr O O 8 Crawford 
of a peculiar piece of pottery found in 1881 in a burial 
at Nuniung, some ten miles from St Catherine’s 
and preserved m the Consbrooke Castle Museum, he 
was able to relate the Brighton folk as km to the 
Beaker folk who settled m Britam at the end of the 
neohthic and begmmng of the Bronze Age some two 
thousand years before Christ, a relation to which the 
skeletal remains had pointed but for which cultural 
evidence indicative of a chronology had been lacking 
It was outside Sir Arthur Keith’s purpose to traqe 
the Beaker folk back to their origm on the oontment, 
but he did refer to the related flint mmers of Belgium, 
this enabling him to offer an mterestmg suggeetioa 
of child sacrifice ets a possible explanation of the dis 
oovery of skeletons of children buried with those of 
adults 

It is unnecessary now to follow Sir Arthur further, 
when, pointing out the gap in our knowledge of the 
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physical chaiactcis of the mhabitaiits of Britain after 
tho sottlemont of tho Beaker folk, he turned to trace the 
history of the people of Southern Fnglanil back through 
tho finds which could be dated to periods iiimifshatcly 
piOLoding tho Roman invasion It may be noted, 
however, that here again he gave full weight to local 
investigation and also to those of Mr and Mrs Cun 
mngton at All Cannings Cross and M oodhenge In 
fact, throughout tho whole address it was patent that 
ho aildressed a widei public than his immediate 
audience, anil liad m mind the broader asjiects of the 
sperific problems with which he was roncorned His 
biilliantly lucid rei onstniction of tho racial history 
of prehistoric Southern Iiiglaiid was in fact a ion 
vincmg demonstration of tlie methods of studv of 
piohistoiv and an eloquent pli a for a wider recogm 
tion of the value of airhaology iii the lei (instruction 
of history 8ir 'Vrtliur Keith brought out oven if ho 
<iid not spocihcally stress m every instance, the value 
to archwological studies of what mav be termed 
localised rescan h It has been mentioned that lus 
material was largely diawii from local invostigatioris 
Not only was this the case, hut also it was b> moans 
of the correlation of local refolds and the exarniuatioii 
of local evidence when housed lu musoums witlun 
reach of its ongiiiul enviionmont that this pregnant 
comparative studv was mode possible Hence bir 
Arthur Keiths addiess should provide a stimulus to 
all local arcliRologists and all local seientiho societies 

Aptpr the gieat paroxysmal eruption of \osuvius 
111 I40« there followed seven yeais of obstruction and 
comparative repose In 1413 the conduit became 
open and the normal t\|x> of external activity began 
Since then tho cratei has boon steiulily hllmg trom a 
succession of central conolcts, and at intervals in 
recent years there have boon minor (refcendos of 
explosive and effusive activity By far the greatest 
and most spec tacular of these broke out in the early 
hours of June 3 Tlio outburst began with tremon 
dons explosions imd the hurhng into the air of mas^ 
of incandescent material Tho central conelet split 
and collapsed As it fell back into tho crater lava 
welled out and occupied the north eastern quadrant 
of the crater Prof Malladra announced on June 3 
that ho considered the eruption to bo one of the 
periodic recrudescences of activity , that it was im 
likely to last more than tw o or three ilays , and that 
a disastrous eruption of tho culnuuatmg type — such 
as those of 1872 and 1906 — was not yet to be expected 

On the morning of Jime 4 it became clear that for 
a mmor eruption the mamfcstations were more than 
usually violent The interior of the crater now 
beoamo a lake of effervescing lava some 600 yards m 
diameter Tlie lava overflowed into the Valle dell 
Inferno and escaped down the outer slojies into the 
valley of Cuppaocio and towards tho little town of 
Terzigno, following the course of the 1834 lava-stream 
After a short interval of quiesoenoa from 2 30 to 
7 30 r M there was a sudden paroxysm of activity for 
three quarters of an hour Incandescent matter rose 
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1600 feet above the crater and fell m glowing showers 
on the slopes of the volcano Afterwards there were 
loud and frequent explosions, followed by an ash cloud 
that rose to still greater heights From Him on 
June 6 to 3 A M on June 6 there were further tremors 
and explosions, and columns of lava were thrown into 
the air to break into incandescent bombs bince then 
there have been (at the moment of writing) no further 
reports of activity The lava stream has extended 
hve miles down the south eastern slopes, widening to 
a frontage of 000 yards, destroying 110 acres of oul 
tivated land and wiping out three sniall hamlets 
Although lerzigno was evacuated with the prompt 
aid of the militaiy, the townslup itself lias foiliinatelv 
lieen spared, the lava having halted 300 400 yards 
Irom the houses It is estimated by Prof Mallodra 
that the volume of lava approai bos half that emittetl 
duiiiig the 1900 eruption 

There is a remarkable article in the Juno number 
of the Realist which will arouse mtei-est and, it may 
be hoped discussion in wider circles than even the 
readers of this journal It is a meiciloss, and on the 
whole well founded analysis — most people would call 
it an exposure — of AV oidswortlTs appreciation of 
Nature Prof Herbert Dingle in ‘ 1 ho Analy tical 
Approach to Wordsworth”, shows bv abundant 
quotations what was the actual mental attitude of the 
poet towards the Nature which he worshipped It 
was not one of questioning or of interest in the changes 
or process of Natuie hut of passive meditation and 
happy eusquiescence iii scenes and thoughts which 
were fairuUar to him Ho does not seek foi truth but 
for a mystic sublimity of foeling of which the attain 
ment was a solemn duty’ of man He never thercfoi-e 
particularises either in describing a person or a 
natural object Cliffs aie simply ‘lofty’ and trees 
‘ dark ’, just as his liuman beings are distinguished not 
by their mterestmg peculiarities but by their age or 
their occupation, things common to a host of people 

Prof Dinglh scarcely does justice to the stimulus 
towards science given by the preface to the second 
edition of the “ Lyrical Ballads ” in 1800, which is 
one of the most admirable things in English cntioism 
and puts the man of science and the poet in a friendly 
and natural relation together Yet oven in speaking 
of this, Prof Dingle manages to put his finger on a 
weakness, or at least a limitation, of Wordsworth’s 
attitude The poet when speaking of the labours of 
the man of science regards him as isolated from the 
poet it 18 only when finished products are reached 
that the poet can take them up and make use of them 
Just as m soionoe Wordsworth would make use of 
the finished product, so in human society he tends 
more and more to dwell on the past His attitude 
IS thus almost completely static, as Shelley’s by his 
burmng forward vision and exuberant imagination 
becomes vague and imreal The whole question is of 
extraordinary interest and it is much to be hoped 
that ontios interested both m science and poetry will 
take it up Sully Prudhomme raised the same point 
m France about a hundred years later and lamented 
how tattle influenoe the strides of science had exercised 
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on the inspiration of poets in the interval Perhaps 
the growth in mass and specialism of science makes 
oonteuit all the more difficult what Prof Dmglo 
makes us desire is a greater commumty of spirit 

In Engineering for May 31 is an illustrated aeoount 
of the famous Carl Zeiss Optical Works at Jena, which 
owe their foundation to the partnership of Carl Zeiss 
(1810-1888), an instrument maker, and Ernst Abbe 
(1840-1006) the physicist, begun m 1806 At one 
time the works employed nearly 10,000 men and 
women, aii<l in the article is a plan showing the 
development of the Zeiss Factory at various periods 
and the leiont extensions The original workshops 
were in the town of Jena, and in 1876, by which time 
the 3000th nucioscope had lieen sold, the present site 
was purchased In the early ’eighties Otto Schott, 
the glass maker, became associated with Zeiss and 
Abbe, but the glass works, though odmmistereil bv the 
Carl Zeiss foundation, remains independent of the 
instrument factory Brief accounts are given of 
Ablie's contributions to mathematical optics, of the 
manufacture of optical glass, and of the formation 
aiul working of the Carl Zeiss foundation, and 
together with these are a few details regaiding the 
planetaria constructed bv the firm, and of the Zeiss 
double refracting telescope sent to the Lombang 
Observatorv, Java, and of the 060 mm refractor 
finished m 1914 for the Neu Babelshurg Observatory, 
Potsdam 

In the same issue of Engineering, in a Supplement 
doahng with the exhibits at the North East Coast 
Exhibition, Newcastle upon Tyne, opened by H R H 
the Prince of Wales on May 14, is a short description 
of the 30 inch reflecting telescope made by Messrs 
Sir Howard Grubb, Parsons & Co , for Edinburgh 
Obsoivatory Built to the specifications of Prof 
SarnfMon, Astronomer Royal for Scotland, the tele 
scope IB mounted oqiiatorially, three rates of motion 
bemg provided for both axes, the fastest giving one 
revolution in 3 ramutes, while for fine setting the rate 
of movement is one revolution m two days and for 
guiding one revolution m 60 days The optical 
system is that mtroduced by Cassegrain in 1672, 
the mam mirror of parabolic form being 37 in 
in diameter, 6 m thick, and havmg a central 
aperture 3i m in diameter Its focal length is 
16 ft The Cassegrain mirror, near the uppegf end of 
the tube, is of hyxierboho section, 10 m m diameter, 
and 18 designed to give an equivalent focal length of 
64 ft m conjunction wnth the mam mirror The 
instrument wiU be mstalled m Edinburgh Observatory 
at the close of the Exhibition 

'Thb eighty second annual meeting of the Palceonto- 
graphical Society was held in the rooms of the Qeo- 
logioalSociety, BurlmgtonHouse, onMaySl.Dr F A 
Bather, president, in the ohair The annual report 
announced the publication at an early date of new 
monographs on Corallian Lamelhbranehia, by Mr 
W J Arkell, and on Cretaceous Terebrstulidee, by 
Dr M R Sahni It also made special reference to 
the death of one of its oldest members and most 
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valued oontnbutors, 8ir WiUiara Boyd Dawkins Mr 
A J Bull, Dr O M B Bulman, Dr L F Spath, and 
Mr 8 Hazzledine Warren were elected new members 
of Council Dr F A Bather, Mr Robert S Herries, 
and Sir A Smith Woodward, wore re elected president, 
treasurer, and secretary respectively In a brief 
address, the president alluded to the numerous ^aps 
in the senes of monographs on British fossils which 
still existed, and made suggestions for future work 

The Medical Research Council, after consultation 
with the Miiustry of Health and the Board of Fduca 
tion, has appointed the following committee to inquire 
into the prevalence and mode of spreail of minor 
epidemics in residential sihools espeiiallv those 
believed to bo spread bj' ‘droplet infection , and to 
repoit upon the means by which tbej. may bo pro 
tented or restricted hir (korge Newman (Chair 
man). Dame Janet Campbell, Di R H ( lowley, 
Surgeon Comdr S F Du<iley Dr J A (Jlover Frof 
M (Ireenwood, Mr L R I empnere Miss E M 
Newbold, Prof W W C ioplov, and Mis Joyce 
JVilson (Societary) 

DaBiNQ the past season the price of oysters has 
rernamed at a high level, owing mainly to the scarcity 
of stocks In an article on British Oyster iisheries 
published in Nature of March 23, Dr J H Orton 
discussed the various causes for this scarcity and 
mdioated, in particular, the dangers of over fishing 
In this connexion it is worth wlule to direct attention 
to a “ Report on a Survey of the Fal Estuarv Oyster 
Beds ” (November 1924) “ With Notes on the Biology 
of the Oyster ” (published by private subscription at 
Falmouth, 1926, but obtainable from the Marine 
Biological Association, Plymouth, price 2s 6d ), in 
which Dr Orton deals with a particular depleted 
fishery and suggests various measures to restore it to 
a productive state The report is of great value to all 
concerned m the investigation and adrmnistration of 
oyster fisheries, but being privately printed it may 
easily escape the notice of those interested 

The bird sanctuary at Duddingston I^och, in the 
Royal Park of Holyrood m Edinburgh, is making 
satisfactory progress, and the third Report of the 
Comnuttee (Edmburgh and Liondon H M Stationery 
Office Qd net) shows that its members are keepmg 
close watch on the development of the area Further 
planting of trees has taken place, with the object of 
fomung a screen to keep out engine sparks from the 
neighbourmg railway, to which was duo a disastrous 
fire in the sprmg of the previous year One of the 
problems of the Iiooh has been the remarkably few 
aquatic species ,of birds whieh reared young to 
maturity in spite of the large number of nests, and 
this is attributed partly to the presence of many pike 
in the Loch iteelf , and pewtly to the frequent attentions 
of some lesser black baok^ gulls An attempt was 
made to reduce the former by droggmg the loch , 
the latter emphasise the danger run by any policy 
of wholeeale and indisonmmate protection The 
mtomologioal and botanical surveys of the «ea 
inaugurated in 1927 with the view of studying the 
interrelafaums between plant and animal life have 
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lieon oontinu) d, and a short note on the entomology 
of the sanctuary, by P H Gnmshaw, of the Royal 
Scottish Museum, concludes the report 

The story of the Greenland whabng industry, m 
which Great Britain shared m the seventeenth and 
eightet'nth centuries, has been traced in connexion 
with many of the seajsirts taking a major part in 
the ‘ fishery ’ For the first time, however, an attempt 
has lieen made to give a consecutive account of the 
whaling of the poit of Aberdeen, in an excellent 
article by James J’yper, in a recent issue of the 
Scottish Naturalist (p 39) In 1749, for the fii-st time, 
whaling vessels sailed from biotland, and in 1762 
Aberdeen entered the trade with two vessels By 
1814-17 the port stood only after Hull and London 
in the number of its whaling ships and its tonnage of 
oil Five vears later London had dropjicd out of the 
first rank, and Peterhead, with 16 vessels, stood second 
to Hull with 40, Aberdeen, with 14 following third 
In the average tonnage of oil per vessel, however, 
Aberdeen now stood first, the total cargoes amoimling 
to 1225 tons It was a small leturn compared with 
the enormous catihes of the prisont ilay finnor 
mdustiy, but it spelt a season of prospeiity for the 
northern seaport The account gives a vivid notion 
of the ujis and downs of the lisheiy Of tho ton ships 
which sailed in 1830, foui weie lost m the ico with 
SIX of th> 11 Clews, two ships returned from tho fishing 
‘ilcan’, one had two whales, and the lemoining throe, 
a single whale each 

The Report for tho year 1928 of tin National 
Physical Laboiatory covois 284 jiages, of wluch 200 
are devoted to detailed accounts of the work carried 
out m the various departments These accounts are 
well illustrated and show that the Laboratorv con 
tmuoB to mamtam its position as one of tho most 
ewtive centres of research into questions boaiing on 
our national industries Tho projected now physics 
building, which has been referred to m tlie annual 
reports for many years, is now under construction so 
far as its central block is concerned, and tla scattered 
rooms m the basement and other parts of Bushy 
House prev lously occupied by the Physics Department 
are to provide accommodation for the Electrical 
Standards and other departments Work on stand 
ards of measurement has been carried on actively 
during the year, and with the increase of test work 
for the industries has dimimshed tho time devoted 
to general research The high voltage equipment is 
nearing completion and will enable tests up to a 
milhon volts to be made A useful addition to the 
report is a section of 20 pages giving precise definitions 
of the units and standards of measurement employed 
at tho Laboratory' 

Iw hia discourse on “Excavations at Ur, 1928—1929”, 
at the Royal Institution on June 7, Mr C Leonard 
Woolley gave a short account of the final cleanng of 
the great temple of the Moon god Nannar, whose 
history was traced from the foundation of the building 
by king Ur Namrau about 2300 b c until its last 
restoration by Nebuchadnezzar in the sixth century 
a c The mam part of the lecture was devoted to a 
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record of the continued excavation of the prehistoric 
cemetery More royal tombs were found, two of which 
gave entirely new information as to the ritual of a 
king’s funeral , one of these was intact, and the tomb 
chamber, the stone dome over which was found 
unbroken, contained some remarkable gold objects 
Much ncher than this was a ‘death pit’ containing 
seventy four bodies, many of them lavislily decorated 
with gold, and four harps and two statues , those are 
among the finest objects of art yet discovered in the 
cemetery Other graves produced a very large 
collection of funeral furniture in gold, silver, copper, 
stone, and clay, of which the more important were 
illustrated Finally, a description was given of the 
work earned on at a lower level than the graves, 
which resulted in findmg evidence of the historical 
character of the Flood 

In Basel on Oct 8-12, 1928, was held an interesting 
short course upon the use of electrostatic methods m 
biochemistry and biology, in which a group of scientific 
workers gathered from various centres were mtroduced 
particularly to the work of the Prague school (Prof 
B Keller R Furth, etc ) Some of the coinmumoa 
tions given at this ‘ school ’ are published m the 
Kolloxdchetmache Beihefte, vol 28, 1929 (pp 208 390) 
After general introductory papers by Prof bpiro, of 
Basel, and Prof Keller, papers were given upon 
methods of measuring eleotnc potentials m the 
organism, upon the preparation of imcro electroiles, 
pK determination m living orgamsms, upon the use 
of vital staimng m biology, upon disporsoid analysis 
by a new dialysing apparatus, etc In all many new 
experimental avenues of approach to biological 
problems were discussed and some results obtained 
by these new methods briefly indicated Many new 
fields of biological mvestigation are being actively 
pursued by this group of investigators, who are 
introducing physical methods into biochemistry and 
biology, and this collection of papers illustratmg their 
outlook will be of interest to woikers m widely 
dilTercnt fields 

The great demand for cheap electrical power for 
heating makes it necessary to raise the transnussion 
voltage to the highest permissible limit, as otherwise 
the cost of the largo amount of copper in the mams is 
prohibitive fi ora the commercial point of view Even 
to relatively short disteuicos, a voltage of 132,000 is 
being useil In Berlin qrate recently an overhead 
bne several miles in length for transmission at 100,000 
volts has been erected in the suburbs of the city 
The question of carrying this line to the centre of the 
city 18 at present under consideration, and in all 
probability underground mains will be used In 
Hamburg there are at present two cables, each mne 
miles long, working at 60,000 volts, and m Numberg 
there is an underground cable connecting two net 
works, which works at 110,000 volts In the event 
of a fault to earth occurnng on a high tension cable, 
a very large current will flow, and the cable wiU be 
seriously damaged for several yards on each side of 
the fault An mterruption of the supply will prob 
ably ensue A method of preventing this is de 
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scribed mA E O Proffreaa for April The high voltage 
underground networks are connected wnth Petersen 
arc suppressors In the event of a fault occurring 
these devices allow a lagging current to flow through 
the fault This combmes with the ‘ capacity to 
earth ’ current at the point, making the voltage of 
the cable at the point practically zero and preventing 
a serious fault from developmg It prevents also the 
development of high frequency currents which arise 
when an arc ensues Those currents, as Duddell 
pomteil out many years ago, may cause resonance 
voltages at points remote from the fault and so 
break down the insulation of the cable In Great 
Britain and in America, steady progress is being made 
m the development of very high voltage cables, but 
we think more attention should be paid to developing 
devices to safeguard them when m operation 

The Medical Rosearth Council amiounces that, on 
behalf of the Rockefeller h oundation, it has made the 
following awanls of travelling fellowships for the 
academic year 1929-30 Those fellowships are 
awarded to graduates who have hod some traimng m 
lesearch work < ithor in the primary sciences of medicine 
or 111 clinical medicuie and surgery , and w ho arc likely 
to profit bv a jieiiod of work at a chosen centre in 
America oi, m special cases, m Europe, before taking 
up positions for higher teaching or research m the 
British Tslos Olive B Buckley, Dr G A C Gough, 
W R Hemkrson. Dr D Hunter, G E Lewis, Dr 
M M biurnan, Janet M Vaughan Dr Gough’s 
fellowship IS tenable at the Urnversitv of Mumch , 
the others at centres in the I rated States 

The condition of St Mary’s Abbey has caused 
concern to the Council of the Yorkshire Philosophical 
Society, and following upon a thorough inspection 
and report by H M Office of Works, it has been 
recommended that certain steps sliould be taken to 
inprove the amenity of the site and to ensure the 
preservation of such portions as remain The estimated 
cost of the work proposed is £3370 
Apfx,ioations are invited for the following appoint- 
ments, on or before the dates mentioned — A lecturer 
m economic history and oconomios at Armstrong 
College, Newcastle upon Tyne — The Registrar, Arm 
strong College, Newcastle upon Tyne (June 19) Two 
forest officers under the Forestry Commission — The 
Secretary, Forestry Commission, 22 Orosvenor Gar- 
dens, S W 1 (June 20) Two temporary investigators 
€md a temporary assistant under the Department of 
Agriculture for Gotland, in connexion with an inquiry 
into the marketing of livestock and other agricultural 
produce in Scotland — The Establishment Officer, 
Deportment of Agriculture for Scotland, Queen 
Street, Edinburgh (June 21) A teacher of agricul- 
tural science under the Londonderry and Limavady 
Regional Education Committee — The Prmoipal and 
Secretary, Education Office, Limavady, Co London- 
derry (June 22) A Paterson research scholar in the 
Cardiographio Department of London Hospital — 'The 
House Governor, London Hospital, B 1 (June 22) 
An advisory officer in agricultural botany at the 
Edinburgh and East of Scotland College of Agrioultura 
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— The Secretary, Edinburgh and Etist of Scotland 
College of Agriculture, 13 George Square, Edinburgh 
(June 28) A lecturer in geography at Armstrong 
College, Newcastle upon Tyne— The Registrar, Arm 
strong College, Newcastle upon Tyne (June 28) An 
assistant part time lecturer in the biology department 
of the Plsmouth and Devonixirt Technical College — ■ 
The Education Office, Rowe Street, Plymouth (Juno 
29) A full time teacher, for building trade subjects, 
at the Cheltenham Technical School — -The Principal, 
Techmeal School, Lansdown Road, Cheltenham 
(June 30) Four assistant conservators in the Indian 
Forest Service — The Secretary, Services and General 
Department, India Office, S W 1 (July 1) An 
assistant in geography at the London School of 
Economics and Political Science— The Socretaiy, 
London School of Economics, Houghton Street, W C 2 
(July 1 ) A mining engineer under the Safety in Mines 
Research Board — The Under Secretary for Mines, 
Establishment Branch, Mines Department, Doan 
Stanley Street, MiUbank, S W 1 (July 2) An assistant 
or junior lecturer in the department of zoology of the 
University of Edinburgh, with special knowledge of 
invertebrates — The Secretary the University Edm 
burgh (July 5) A professor of physiolog\ at 
the Medical College, Vuagapatam, Madras — The 
Secretary to the High Commissioner for India, 
General Department, 42 Grosvenor Gardena, S W 1 
(July 6) A senior lecturer m biochemistiy m 
the University of Stellenbosch, South Africa — The 
Registrar, University of StelUnbosch, Stellenbosch, 


South Africa (luly 31) A lecturer m mathematics 
at the Gonlon College, Khartoum — The Controller, 
Sudan Government, London Office, Wellington House, 
Buckingham Gate, S W 1 A resident tutor (woman) 
to take geography and some education at the Edgehill 
Training College, Livoipool — The Pimcipal, Edgehill 
Training College, Liverpool A lecturer in electrical 
equipment of the motor car at the Wimbledon 
'lechnical Institute— The Principal, Technical In 
stitiito, Gladstone Rond, S W 19 A teacher of 
building subjects at the Croydon Polytechnic — 
The Principal, Cioyilon Polytechnic, Scarbrook 
Roail, Croydon A lecturer in building at the 
Huddersfitld rechnical College -The Director of 
Education, Education Offices, Huddersfield A male 
junior assistant at the Chemical Warfare Research 
Department of the War OlYice — The Chief Superin 
tendont, Chemical Warfare Research Dopaitmont, 
14 Grosvenor Gardens, S W 1 An assistant lecturer 
m phjsios at the Umversity College of Hull — The 
Swretarj, Vmversitv College, Hull An assistant in 
the mechanical engineering Laboratory uf L mversity 
College, London — The Secretary, Umversitv College, 
Gower Street, W C 1 Two male laboratory assistants 
111 the Research Department, Woolwich, with labora 
toiv exfienenoe mpbjsics — ihe Chief Superintendent, 
Roseaich Department, Woolwich S E 18 A head of 
the experimental branch under the directorate of 
ballistics of the Rosoarcb Dc'partmont, Woolwich — 
The Chief Superintendent Research Department, 
Woolwich, S E 18 


Our Astronomical Column 


IiBEBALL or May 30 — A brilliant fireball was 
observed from several stations in Cornwall on Majc 30 
at about 110pm GMT Observations have how 
ever, come m from only Loatwithiel and Bugle, and 
these are of somewhat rough character The meteor 
gave a very brilliant flash and ht up the surroundings 
to such a degree that the observers found it difficult 
to note exact features of the path It posscxl along 
the southern sky from west to north and was evidently 
from a radiant in the eastern region of the heavens 
Its motion was moderately slow, for it occupied 4 or 6 
seconds in its flight One of the observers, who was 
walking m the direction away from the object, says 
that he observed a great light behind him as though 
a brilliantly illuminated motor ecu' was overtaking 
him It appeared like a dazzling ball of fire, but when 
a good view was obtained of it the nucleus appeared 
relatively small, though surrounded W a strong glare 
which appcuently ht up the country FVirther observa 
tions are required of this interestmg obiect, which came 
on the night of the general election, and on this account 
may have attracts notice from a greater number of 
obiwrvers than it would otherwise have done 

Venus a Morning Star — Venus is now a ‘ mom 
mg star ’ cmd will continue to precede the sun during 
the remamder of the present year The planet will 
attam its greatest elongation on June 29, when its 
position wiU be 46° west of the sun Its bnllianoy is 
now declinmg, but not to any great extent Atmo 
spheno conditions mtroduoe more variations than are 
sometimes brought about by real differences Thus 
Venus will appeeu* bnghter when its computed 
lustre is less and when the air is very clear, than at a 
tune when atmoepheno vapours dim its light 
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Venus 18 now approaching Jupiter and the two 
planets will arrive at conjunction on July Hat 10 a m , 
■when Venus will bo placed obout 3° S of Jupittir 
Before sunrise this pair of attractive objects may 
bo viewed in the E N E sky before sunrise Venus 
rising ton nunutes after midmght, and Jupiter fifty 
seven minutes after midnight If the moriung sky 
IS clear the two planets may be easily identified and 
their relative brightness compared 

Saturn — The planet Saturn wiU reach opposi- 
tion to the sun on the night followang Juno 21 
The apparent magmtude will be +0 2, and the 
planet will appear bnghter than at an ordinary op 
position because of the more favourable conditions 
prevailing The rings will be widely open and the 
planet will be situated almost nudway between 
aphelion and perihelion At an unfavourable opposi 
tion, Saturn may shine as a star of +08 mag only, 
but with attendant conditions favourable it may 
appear as a + 0 2 mag star It is true the aspect is by 
no means starhke, for the planet shines with a steady, 
dulbsh light, much in contrast with the sparkling 
diamond hko brilliancy of tho fixed stars At the 
time of Saturn s best display this year, its position 
will be placed on the extreme west border of Sagit 
tarius, and os the planet is moving westwards it will 
shortly after enter the south region of tho oonstella 
tion Ophiuohus, and be visible to the north east of the 
star 44 Ophmohi For cntioal observation the planet 
cannot be considered m a good position, its declma 
tion bemg 22° south, and its altitude, when passing 
the meriiRan, not greater than 16° or 17° to observers 
in the south of En^and 
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Research Items 


Inhkritance Fees — ^In Afan for May, Mr J P 
Dnberg directs attentioa to an element in primitive 
marriage which appears to have escaped general 
observation namely, the inheritance fees or dues paid 
by an inheritor of a widow to the responsible members 
of her family Such a fee has been found to be 
compulsory among three unrelated peoples — the 
Lango of Uganda, and the Uedinga and Ban of the 
Sudan Among the Lango a widow is normally 
mhented by a brother of the deceased or by his 
sister 8 son m cither case a bull being payable to the 
woman a family She is differentiated from the wives 
by being called an mhentod wife Among the 
Dedinga the deceased a brother pays the fee and calls 
the children hia own but if a sister s son or mother a 
sisters son inheiits the -widow the son pays the foe 
and claims any < hildren of the new marnage Among 
the Ban when a sistei s son inherits the foe is paid 
from tlie estate and the childien belong to tlie estate 
This seems an anomalous custom, as the bndo s family 
had alreaily received the full price from the ongin^ 
husband It arises from an intention of making clear 
the econormo and social status of the children of the 
new marriage Marriage la not regarded as com 
pleted until the birth of the hrst child The bnde 
may not be called a wife till then bometimes she 
only lives in the ba< helor s hut until the child is bom 
In the case of a divoice the bnde pnee is retiiraod and 
the ohiKlron go with the mother but the father oven 
after years may reco\ er the children on payment of 
the heifer of upkeep to the family of the gii 1 or her 
new husband Among the Ban, if a mainage takes 
place without payment of tlie bnde price the -wife s 
family take all the bnde puce paid at the marriage 
of the first daughter of the union If there is no 
daughter the family keeps a son until ho is ransomed 

The Shishak Miqrations — Sir Flinders Petne m 
Anctent Egypt, Vt 4 1928 states that the excavations 
at Gerar (Palestine) have produced repeated evidence 
of a movement from Central Asia to the west at about 
950 n o Pottery models of smiare waggons with 
divisions from front to back and with two types of 
potteiy wheels one smooth, the other knobbed, are 
found Similar waggons come from Anau, and 
knobbed wheels occur in tho treasure of the Oxns, 
from 300 miles farther east The latter wheel is de 
signed to prevent sinkmg m sand and belongs to 
desert dwellers Two types of bronre arrowhead 
come from Central Asia, one with a tang similar to a 
type found at Tomsk , the other is the triangular 
bladed arrowhead of Minussinsk, Altai, Perm Siberia, 
and south west Caspian The broad bladed iron 
dagger belongs to Anau, the Caspian, and Caucasus 
Lastly all tho pottery figures of oxen are humped, a 
central Caspian type not found west of Mesopotamia 
This movement, dated at 970 b o , links with Sheshenq, 
the ‘ Man of Susa ’ entering Egypt Shushinak is the 
national deity of Elam, worshipped at Susa, and was 
also a great deity among the Persians The attnbu 
tion of Libyan descent to Sheshenq is due to a mis 
recglmg of the genealo^ of Horpasen His name 
labels his ongm plainly Further, owing to tho 
practice of hepatoscopy, a Babylonian connexion has 
been suggested for the Etruscans Now tho homed 
head dress of divination, the vases of offerings m 
Etruscan tombs in the shape of a cone -with two 
globes over it, and other evidence point to a middle 
Asian origin for the Etruscans, and, it is sus^ted, 
link them up with the westward movement oiTiiiko 
mans, of wtuch evidenoe is foimd at Qerar, and of 
wtuoh the coming of Sheshanq to Egypt formed part 
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The Extermination of the Heath Hen — ^T he 
heath hen of America (Tympanuchtia oupxdo), a near 
relative of the prairie hen which abounds on the 
praines of tho Mississippi valley, provides one of 
those problems of casual extenmnation which man 
seems powerless to stay Fifty years ago the heath 
hen was a common bird on the island of Marthas 
Vineyard to which it was confined But about 
fifteen years smoe its numbers were reduced with 
lemarkablo suddenness Attention was directed to 
the danger and thousands of dollars were spent in 
an eftoit to protect the birds We now leani from a 
Daily Science News liuUettn, issued by Science Service, 
Washmgton D C that oven so late as 1916 there still 
survnod about 1000 heath hens on tho island reserva 
tion and fears of their extinction wore allayed 
Ihen, just at the time when tho hens were sitting on 
their eggs a disastrous fon st fire suapt over the area, 
causing tho loss of the year s brood as well as of many 
of the females It is said that the inbreedmg of the 
few surviving birds weakened the stock, which oecanie 
HubjCft to some of tho common poultry disoasis 
Two years ago ornithologists were able to find only 
30 speciinens on the island , in a year the number 
was reiluced to nine a little later to three, and then 
to two Now only a single specimen is known to 
exist — tho heath hen of Martha s Vineyard is virtually 
extinct 

An Allkc ED Anthropoid Ape Existing in 
America — A discovery of extraordinary interest is 
that lecorded by Dr (jeorge Montandon m La Nature 
of May 11 where he desenbes from a photograph, 
which IS reproduced, a supposed anthropoid ape from 
South America A pair of the apes was seen by 
M hian^ois do Loys in the virgin forests on the 
borders of Colombia and Venezuela, and the female 
was killed It measured about 1 6 in m height, eind, 
as tho photograph shows had a distmctly human 
appearance Moreover, the beast had no tail, and 
Its teeth are said to have numbered 32, although, 
most unfortunately, the skull was afterward damaged 
during file expedition and was eventually lost On 
the strength of these characters, and particularly of 
Its size and appearance, Montandon regards the 
creatine as a new anthropoid ape relate to the 
gibbons but bearing a resemblance in its coat and 
m the proportions of its hmbs to the orang-utan 
Accordingly he names it AmeranthropowUa loysx, after 
its discoverer, and makes use of its presenoe in 
Araenca to support his theory of the parallel develop 
mont of anthropoids in America, Asia, and Africa 
On the whole, in -view of the scanty evidenoe, we 
prefer the caution of Prof L Joleaud, who m a subse 
quent paper m the same number of La Nature 
suggests that the new monkey is probably not a true 
anthropoid ape, but a speciahsed relative of the 
spider monkeys (Aides) 

Anatomy of a Fcbtai, African Elephant — 
Dr N B Sales (Trans Roy Soc Edin , vol 66, 
Pt I, 1920) completes her study of the African 
elephant based on the examination of a well grown 
foetus Previous parts dealt with the anatomy of 
the bead and with the body muscles. The final part 
deals with the remainder of the organs Tho moat 
interesting feature m the anatomy of the elephant 
IS the recfuotion of the pleural cavities shortly after 
birth by the mgrowth of trabecular connective taseue 
from the thickened oostol Mid dorsal pleura The 
result of the obUterataon of the pleurM cavities is 
to reduce ooatal movements during brMthmg to a 
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tninunum and to make respiration m the elephant 
larmlv diaphragmal The elastic tissue helps to con 
troT the powerful diaphragmatic movements so that 
the air is not sucked too violently through the long 
nasal tubes The dimmution of the collapising power 
of the lunm consequent on their adherence to the 
walls of the chest has rendered mtra pulmonary 
cartilages unnecessary In the hght of her mvestiga 
tions, Dr Bales discusses the relationships of the two 
living species of the Proboscidea, and the afiinities 
of the group as a whole She agrees with the view 
of the paleontolomsts that the African ami Indian 
elephants should M placed in two distinct genera 
Elephaa (Indian) and Loxodonta (African) Tho 
characters of the two genera are summarised and the 
view adopted that they belong to different lines of 
descent Disoussmg tho affinities of tho Proboscidea 
as a whole, Dr Bales shows that their characters 
bear evidence of affimtios with the stock from which 
sprang the rodents Sirenia Hyracoidoa and the 
primates, and that their nearest relatives are tho 
Sirema and the Hyracoidea The Ungulates are not 
near them m descent She therefore supports the 
modem view that the Proboscidea should bo olovatod 
to the rank of order and removed altogether from the 
Ungulata 

RKOI.AMATION OF Moss Lanti — Although much 
work on reclamation of moss land has been done the 
essential pnnoiples of the treatment have never been 
properly establislied Some experiments, described 
by J OiUies {Scottish Journal of Agriculture 12, 
p 126), have recently been earned out on a largo 
tract of this type of land in Dumfneaahiro ami some 
fundamental results obtained Before any roclama 
tion by mammal or other treatment can bo attempted 
effective drainage is essential Dung was tho best 
tj^ of manure for the purpose but it would bo 
difflcult to obtain in suflfloiently large quantity for 
work on a large scale Gradual improvement might 
however, bo secured by grazing stock introducedf at 
intervals from fertile land For correcting acidity 
vanous forms of lime are suitable but they dl provM 
of little value imless phosphate was also supplied 
the commercial grades of basic slag, mineral phos 
phate, and superphosphate are the types of phosphatic 
lertiliser most likely to prove of economic value 
Potash and quick acting nitrogen on the other hand, 
produced no visible improvement Direct seeding 
with grass and clovers m July yielded very good 
results if manures were suppbod, particularly where 
dung could bo given Germination, however, failed 
completely on untreated moss or where lime only was 
add^ Care was necessary to avoid overshadowing 
of the mtroduced species by the natural moss in the 
early sto^ of growth, tramping by stock or any 
other method which tended to consolidate the surface 
being very beneficial Rod and white clovers, cooks 
foot, Itahan and perenmal rye grass, tall and meadow 
fescues all germmated freely and were easily estab 
lished Rose bay willow herb is a serious trouble in 
any reclamation work, and if strong measures are not 
taken to suppress it, the moss land may merely change 
to an equally valueless tract of willow herb 

Hybbidisation of thk Mollusk Ckrion — Dr 
Paul BArtsidi, Curator of MoUusks m the U S National 
Museum, has for some years experimented m hybndisa 
tion with various speoies of Cenon In August 1928, 
whilst visiting the Tortugas Laboratory, be exammed 
his enolosures in which had been placed young in 
dividuals of Otrion vtaregie and Otnon incatwm and 
a^aeoasded m finding one adult which be claims to be 
a perfect hybridjYear Book No 27 of the Carnegie 
IjDMitiitioa of Washington, 1928) Cntieism was 
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expressed after the original crossing experiments, 
because Dr Bartsch ha<l employed large groups 
(600 individuals), and it was suggested that the 
organisms claimed to be crosses were posstbW muta 
tions of one of the two spiecies involved To settle 
this point restricted areas (cages or islands) were 
used one virgin individual of each of the two species 
being placed in each isolated area There was a large 
mortality, but in one cage the adult hybnd was found 
This IS identical with those assumed to be hybrids m 
the mass experiments a result which was to 
expectefl as in no colony of C viaregts nor C tneanum 
has any individual appeared comparable in appearance 
to the hybrids m question It is to be hoped that more 
of these interesting fonns will bo foithcoming 

The Bread Frdit of Tahiti — It is unusual in a 
modern botanual monograph to find a descnption of 
thuty two vaiiotios of a plant species which contains 
no sciontifac names Ihe bread fruit is usually regarded 
as a ouUicated form of Artocarpui tnetsa but acconl 
ing to Raoul the name bread fruit should not bo 
attached to the wild tree of Malaysia with fertile seeds 
described by Limiicus with tins Latin name, but 
should bo rostrM toil to the < ultivated tree of 0( eania, 
for which no other Latin name is at present available 
Gemt Parmile Wilder descnlies tlurty two varii ties 
of this tree found growing in Tahiti and M orea, tho 
fruit and foliage of each variety being illustrated by 
photographs m Bulletin 60 of tho Bormco P Bishop 
Museum One of tliese vaiicties lluera produces 
true seeds but all are propagate dvegetativoly usually 
by root cuttings This monograph desoiibes fully the 
native method of preparing tho fruit for tho table, 
and the value assigned by tho natives to tho edibility 
of the different vanotits The author makes the 
interesting comment that he noted no insect fungus, 
or other pest upon the bread fniit tree w hit h has 
been in cultivation on these islands long before it was 
hrst seen by Europeans m tho Marquesas in 1696 

Virus Disease of Plants — Recent work in 
Queensland Australia, with which Prof E J Goddard 
has been associated, seems to have demonstrated 
beyond doubt that tho economically important disease 
of the banana known as bimohy top is a virus 
disease with an aphis vector An account of further 
work upon this disease, with suggestions as to its 
control, 18 given in Vol 2 No 1, of the Journal of tho 
Council for Scientifio and Industrial Research of the 
Commonwealth of Australia Prof Oroddard has 
drawn upon his experience m this investigation in his 
presidential address to the Royal Society of Queens 
land, published in Vol 40 No 1, of the Proceedings of 
tho Society He evidently inclines to the view that 
tho virus will be found in the category of hving organ 
isms, ultra miorosoopio m size, and therefore pre 
sumably forming an intermediate step between the 
molecular organisms of the inanimate world and tho 
cellular orgamsms of the visible animals anil plants 
He does not deal, however, with ono puzzle which 
this point of view presents to the investigator If 
such ultra microscopic forms of hfo exist, why are 
they not to be found leading a saprophytic or even 
«a autotrophic existence f Until now, attempts 
such as have been made by Hugo Miehe {Ihotof 
Cemtr , 43 1924) to cultivate such ultra microscopic 

saprophytic organisms have foiled to produce any 
evidence of their existence 

DiFraBBNTIATION IH THE SiLL OF PlOBON POINT — 
A valuable study by F F Grout of the association 
of anorthosite and gramte with dolente m the great 
‘ diaboM ’ nU of Pigeon Point, Minnesota, appears in 
the BuU Qtol Soo Amtnca, vol 89, 1928, p 566 A 
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ohiUed dolentio roof phase intervenes in moat plaoes 
between the acid differentiates and the q^uartzite roof 
Locally this pheise contains abundant pnenocrysta of 
labradonte, and these pass here and there into masses 
of anorthosite These light masses apparently rose 
in the magma at an early stage because of their lower 
specific gravity Some assimilation of quartzite by 
the magma is indicated but it is suggested that the 
granite was probably formed essentially by differentia 
tion, with assimilation as a merely subsidiary factor 
The occurrence of granite at Pigeon Point is ascribed 
to the unusual tliickness of the sill (250 700 ft ) 
which alloweil ample timedunng cooling for differentia 
tion to occur The composition of the average dolerite 
magma is such that gramte could be formed from it 
by crystallisation oi by the separation of partially 
miscible fractions m about the proportions actually 
found at Pigeon Point Numerical data indicate that 
probably much less than a i(iiaiter of the total granite 
was due ihreotly or indirectly to assimilation of 
sediments 

TRA.N8MI3SION OV SOUND WAVES IN THE EaKTH 

The solution of the problem of imderground com 
munication through earth strata would bo of great 
value to miners Unfortunately its solution offers 
great dilHoultios The ideal method should enable 
miners to commumcate no matter the nature of the 
strata, whether they are water beanng or not and 
also whether they are broken up by old workings 
The apparatus must be cheap light, an<l able to with 
stand rough usage A large number of experiments 
have been undertaken by the United Statra Bureau 
of IVlines to find out the beat way of communicating 
between miners entombed by a disaster and persons 
on the surface As many of the bituminous coal 
nunes in America are comparatively shallow, even a 
partial solution would be of value to them In 
Technical Paper, No 433, of the Bureau of Mines, 
experiments on commumcation by L C Hslw, H 
B Iireeman, and D H Nellers are described Uwmg 
to the great developments takmg place in radio it 
was hop^ that by this means commumcation could 
be established The tests were made at the Bureau s 
experimental mine in Pennsylvania Vertical an 
tennsB were found to give the best results, but on the 
whole radio methodjs were found to be of little 
practical value A promising method discovered was 
to connect the source of electncal energy (two dry 
cells) between a point on one side and a point on the 
other side of the coal secim Some of the paths of 
current flow spread out to the surfeMe and could be 
picked up by a telephone satisfactorily by choosing 
suitable earths It was foiuid, however, that this 
‘ roof to rail method was only practicable for the 
transmission of signals from the surface into the mme 
and wM therefore only a half solution Tests made 
with a geopdione — an instrument which converts the 
earth waves made bv hammermg on the rock into 
an air wave which is heard in the ear as sound — gave 
good results The simplicity of this method and of 
the reqmsite apparatus is greatly in its favour 

Textiles as Insulatobs — The usefulness of in 
dustnal research is well shown in an article by A C 
Walker on “ Textiles as Insulators ", which appears m 
the Bell Laboratonea Record for Apnl Silk niu been 
used for many vears for msulatmg conductors owing 
to its much higher insulation resistance than cheaper 
fibrous matenab hke cotton The fact that the 
msulation resistanoe of textiles is greatly dirauushed 
when moisture is absorbed, suggested that a research 
on the effect of moisture on textiles might discover 
methods of treating them which would improve their 
eleotnoal propertaee It was found that the oon* 
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tinned application of voltage sometimes increased the 
insulation resistance a hundredfold This was traced 
to the partial removal of electrolytic impurities The 
most sigmficant evidence of the importance of electro- 
lytic impurities in silk, wool, cotton, and other textiles 
IS the great improvement in their electrical qualities 
due to thorough washing with water It was found 
that cotton washed with water from Lake Michigan 
had higher insulation resistance than cotton washed 
with distilled water in the laboratory A saturated 
solution of magnesium caibonate was then used wuth 
encouraging results Washing the cotton with a little 
calcium sulphate m it gave as satisfactory results as 
using water from the lake As a result of the research 
the insulation resistance of cotton can now bo im 
proved by simple washing processes to such an extent 
that Its use as a substitute for unwashed silk for 
telephone cords has been approvoil It is estimated 
that for this purposi alone the armual saving effected 
m manufacturing costs to the Bell C ompany is about 
one hundreil tiiousand pounds 

Effect of Drying on the Profekties of Ben 
7ENK — ^The effect of intensive drying on the physical 
properties of benzene has been re investigated by 
Briscoe Peel and Robinson whose results are de 
soribetl in the Journal of the Chemical Society for 
March Bakei s previous conclusion that the density 
of benzene does not change upon drying has been 
confirmed not only for the liquid as a whole but also 
for the various fractions obtainable by distillation 
After drying for sixteen months there did not appear 
to bo any definite change in the surface tension, and 
any change that may hove taken place would seem 
to be in the direction of a decrease Baker, however, 
found a considerable increase after a year s drying and 
attributed it to a change in the degree of association 
The reason for this discrepancy is not apparent and 
the experiments are being continued 

Chemical Ai pabatus —Messrs Unffln and Tatlock, 
Ltd , have issued their new catalogue of chemical 
apparatus. No 12A, as an attractive and well illus- 
trated volume of close on a thousand pages The firm, 
which combines the former businesses of J J Onffln 
and Sons, Ltd , and Baird and Tatlock, Ltd , is 
established in London, Glasgow, Manchester, Edm 
burgh, and Liverpool The volume is divided into 
12 sections which are further classified for convenience 
m the list of contents The usual fittmgs and 
furniture of chemistry laboratories are illustrated not 
only with pictures but also wuth model plauis and 
sections A special feature of the Balance Section is 
the Chnstian Becker chainomatio balance, the action 
of which IS fullv described In the section for physical 
chemistry will be found apparatus for measuring 
osmosis, surface tensioi., etc , and also pyrometers and 
various kinds of electncal apphances A section on 
micro analysis opens with references to standard 
works where complete descnptions of methods of 
work will be found The apparatus is specially de- 
sired for the methods of Prerf and Dubsk;^ A large 
selection of the well known Reichert microscopes is 
minutely desonbed m the optioed section, w^on also 
includes refractometers, spectrometers and polan- 
meters with vanous accessones, as well as optic^ 
benches, mercury vapour lamps, selemum cells, etc , 
and the Bausch and Lomb projection imparatus for 
which the firm acts as sole agent Suteorologioal 
wphances, laboratory machmery, and apparatus de- 
signed for the speoim methods of assaying used in 
many different industnal prooeeses form a prominent 
feature of the catalogue At ttie end there is a fairly 

a bst of ohenuoal and technical books and of 
baum’a pure chemicals 
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AN international ooeanographio conference 

held in May 1928 m Berlin to commemorate 
the centenary of the Qesellsohaft fur Erdkunde, 
which haa pubhahed a senes of papers dealing with 
recent and imminent expeditions ‘ Most of these 
naturally deal with the results obtaine<i by the Meteor, 
but articles also desonbe the work of the Carnegie, 
of the little Norwegian auxiliary ketch Armauer 
Hansen m the north east Atlantic, and the aims of 
the new Dutch Expedition to the East Indies in tho 
WiUebrord Snelltua 

As those articles are for tho most part summaries of 
methods uaeil and results achievefl, they cannot be 
condensed into a short review, but the following notes 
on various points in this symposium may be of general 
interest 

Numerous ssunples of sea water collected by the 
Meteor in the Atlantic were analysed for gold by the 
method due to Haber, whereby the gold m tho water 
18 adsorbed on a precipitate of lead sulphide which on 
heating with lead formate and boric acid leaves a 
minute bead of gold This is picked out from the 
crucible and measured imder the microscope 

An mgemous method was used to collect the small 
amount of lead sulphide, about 40 milligrams in each 
litre of sea water The full flask was inverted over a 
crucible also containing water and the whole spun in 
a centrifuge, when the lead sulphide collected at the 
bottom of the crucible To prevent loss of water in 
handling, the top of the crucible was covered with a 
rubber cap 

Tho plankton rich upper layers were foimd to bo 
richer m gold than the water below, much of this being 
adsorbed on, or contained m, tho organisms The 
quantity vaneil from about milligram of gold 

per cubic metre to a third of this amount, or less m the 
deep water 

The greater part of the scientific work of the Meteor 
centred around depth and physical measurements, 
from which to deduce the oceanic circulation from the 
internal fleldof foroeproducod by differences in density, 
from the general distribution of sahmty, and from 
direct current measurements For the first time these 
were successfully made from a ship at anchor in mid 
Atlantic where the depth was over 4 kilometres For 
this purpose stocked anchors weighing a quarter of a 
ton and a tapered wire cable 7J kilometres long were 
earned The circumference of the wire cable at the 
anchor end was 3 6 cm and at the end made fast to 
the wmch S cm 

The temperature measurements at vanous depths 
were made with reversing thermometers, every pre 
caution being taken to attain the greatest possible 
accuracy In order to avoid error in reading due to 
parallax — a matter of very real difficulty on board a 
small ship m rough weather — the thermometer tubes 
were ground senuoiroular in section, with the bores 
close to the flat face upon which the graduations were 
mariced The readings were earned to the third place 
of decimals, the greuluation being in 0 05“ 

Only general conolusiona regantmg circulation in the 
Atlantic have yet been published , the mass of data and 
calculation for the application of Bjerknes’ theory is 
in process of being worked up 

An account of tne biological survey by E Hentsohel 
includes a chart showing the number of plankton 
oigiuiisma present per htre of surface water (Fi^ 1^ 
^e effect of water nsing from below and bnngiim 
nutrient salts to the upper layers, where there is suf- 
fleieat lig^t for plant growth, is clearly shown along 
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the west coast of Afnca Tho same effect is also 
shown in lower latitudes due to convection currents 
and unrestrained turbulent motion unchecked by a 
discontinuity layer 

The chemical observations by H Wattenberg are of 
particular interest The distribution of phosphates 
and nitrates and tho relation of these niitnent salts to 
tho density of plankton in tho south Atlantic confirm 
and extend previous investigations in more limited 
areas Ihe distribution of dissolved oxygen was 
founil to be regular and to reflect the circulation in tho 
deep water, saturated lold water falling m high alti- 



Fio 1 — PUnkton content of the surface water of the Atlantic, abowtng 
number of organlsma litre of water From Verhandlung 
dcr oieanosraphlachen Kooferenz 

tudes and filhng the depths of the oceans, overlaid bj 
water layers of less oxygen content in lower latitudes 
The minimum occurs at about 200 metres in the 
tropics, where a relatively thin warm and light layer 
lies like oil on the heavier water below , imxmg bt 
convection is hindered, and the supply of oxygen is cut 
off from above This mimmiun layer appears to be 
the graveyard of plankton o^amsms wliere oxygen is 
used up during their decay The presence of 6 to 6 o o 
of oxygen per litre in the deep water of the oceans m 
dicates its origm in those latitudes whore the surface 
water is at a temperature where more oxygen is needed 
for saturation, ara where in winter convection currents 
can extend deep into the sea 

Tho distribution of dissolved calcium carbonate in 
the sea is pecuhar In the upper water layers of tho 
tropics values indicating; 60 per cent over saturation 
are indicated , below this the main mass of water is 
under saturate , less so near the bottom, where oal 
oium carbonate is apparently dissolving out from the 
oaloareous skeletons of dead organisms Tho actual 
(maatity of oaloium in solution, however, is consider 
Mly lees m the upper layers, where it is utilised to 
build up the skeletons of such organisms 
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Closed Carbon Chains 

pROF W H PERKIN chose ‘ The Early History 
^ of the Synthesis of Closed Carbon Chains” as 
the subject of the first Pedler lecture, which he de 
hvered before the Chemical Society on May 30 It 
was he said, very difificult to appreciate the fact that 
not more than fifty years ago the idea weis firmly 
fixed in the minds of chemists that organic compounds 
must be sharply divided into the group having open 
carbon chains and the group having six membered 
rings The lecturer gave an interesting euicount of 
his discussions as a young student, with Victor 
Meyer and Booyer regarding the possibihtv of pre 
paring compounds containing rings composed of three, 
four or five carbon atoms and of his resolve to 
prosecute researches in that direction 

The flist stop consisted m the condensation of 
tnmothylene bromide with the sodium derivative of 
aoetoacetic ester followed by hydrolysis whereby a 
product then believed to be acetyltetramethylene 
carboxylic acid but afterwards shown to be methylde 
hydrohoxonecarboxyhc acid, was obtained Before 
the erroneous interpretation hod been corrected 
however the new method was vigorously developed 
m vanous directions, a substance which, indeed, 
proved to be tetramethylenecarboxylio acid being 
obtamed m 1883 by the action of tnrnethj lene 
bromide on the sodiiun denvative of malonic acid, 
followed by hydrolysis and elimination of carbon 
dioxide 

Two years previously Markownikoff and Krestow 
nikoff had obtained an acid which the lecturer and 
E Haworth afterwards proved to be trane tetramethyl 
ene 1 3 dicarboxylic acid , it was remarkable that 
this earlier observation attrsuitod little attention at 
the time, and romaineil undeveloped Experiments 
on the action of ethylene bromide in place of tri 


in Organic Chemistry 

methylene bromide on the sodium derivatives of 
aoetoacetic ester and malomo ester brought the 
lecturer into confiict with Fittig, who with his pupils 
was at that time investigating the conditions of 
formation and the properties of lactones Prof 
Perkin mve a brief accoimt of the evidence which 
led to the recogmtion of the formation of acids de- 
rived from trimethylene 

The next step was to devise a method for the 
pmparation of a derivative of the five carbon nng 
Tetramothylene bromide was then unknown, but ten 
years later it was obtained accidentally during the 
preparation of pentamethylene bromide , on con- 
densation with the sodium derivative of muonic ester 
It readily jnelded pontamothylenedicarboxylio ester, 
this on hydrolysis and elimination of carbon dioxide 
affording the long sought pentamethylenecarboxyho 
dcid Similarly, hexamethylenecarboxyho acid was 

r thesiseil from pentamethylene bromide, and was 
wn to be identical with hexahydrobenzoio acid 
resulting from the reduction of benzoic acid In the 
meantime, an alternative method for the synthesis of 
tho five carbon nng had been devised in 1886, the 
disodiiun derivative of pientanetetracarboxyhc estor 
was treated with bromine, the resultmg pentamethyl 
enetetracarboxyho ester then affording penta 
methylene 1 2 dicarboxylic acid The demonstra 
tion of the stability of the five carbon nng confirmed 
the views which Baeyer had, but a few months 
previously developed in his Spannungsthoorie ’ 
Finally, the lecturer referred to the syntheses of 
hydrmdenc and tetrahydronaphthalene, published 
conjointly with Baeyer m 1884 Interaction between 
o xylylene bromiile (which proved troublesome on 
account of its severe effect cn the eyes) and malomo 
ester proceeded exactly as Baeyer predicted 


The Fauna of Scotland dunng the Ice Age. 


I N his recently published presidential address to the 
Royal Physical Society of Edmburgh (Proc , vol 
21 Part4, February 1929) Dr James Ritchie discussed 
the Ice Age m Scotland in its faumstio bearmm While 
Scotland must have sharod in some degree the fluctua 
tions of ohmste which have left traces so marked on the 
neighbounng shores of contmental Europe, the earlier 
fluctuations either left no matened remains or these 
have been removed by subsequent glaoiation, for there 
18 no faumstio evidence of the long senes of changes 
which represents the early lOo age or dUdAlumum of 
continental geologists The Scottish Ice exhibits 
but a relatively short section of the Pleistocene 
glaoied epoch 

The remains of early glacial animals m Scotland 
are extraordmanly scanty, but they belong to the 
most important of all the ammals as mdicatora of the 
penod of their sojourn — the msunmoth, the woolly 
rhmooeros, and the reindeer The sssooiation of these 
thTM ammids mdicates a penod corresponding to the 
Third Terrace of the Thames Valley The mammoth 
and remdeer remains of Kilmaurs were overlaid by 
Ml extensive deposit of boulder clay, indicating 
conditions of ice covered land m which even such 
sub arctic ammals could not have survived Their 
appearance m Scotland therefore must date to a 
preoedmg warmer penod which was followed by a 
xn^r glaciation 

^e known distribution of the mammoth m 
SQotlaad extends from Berwickshire through Mid 
lotbian to J^tanMrkdure and Ayrshire Northward 
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migration of the mammoth may have been prevented 
by a water barrier formed by the junction of the 
estuanes of the Forth and Uyde Such a rendition 
m the midland valley would be accounted for by a 
relatively slight subsidence of the land Repre 
Bontativo animals of the later glacial faunae have 
been found m Scotland only m isolated spots, with 
the exception of the fairly extensive faunas fimt 
discovered by Drs Peach and Home m limestone 
caves near Inchnadac^h, now being further explored 
by Dr Ritohie, Mr J E Cree, and J O CaUander 
The oldest fauna so far discovered appeared after 
the cave riddled hill, more than 1000 feet abovf sea- 
level. had been set free from an ice cap which left 
enormous deposits of silt in tho inner cave, and is an 
arctic fauna contauung scarce remains of remdeer, 
many arotio rodents, the arctic wolf, lynx, and a very 
large bear A considerable penod must have elapsed 
before the second fauna made its appearanoe, when 
the ammal remains became mvofved in streams 
flowing off the valley glacier this fauna was pre- 
dominatmgly a reindeer fauna, remains of more tl^ 
400 mdividual remdeer having been discovered in a 
single cave of relatively small size Them is no trace 
here of modem Scottish animals These empear m 
a higher layer which contains for the first 
remauis of red deer and, on account of the skeletal 
character and mode of bunal of human ronains itt 
be regarded as belonging to the i ' ‘ 
Aztlun oulture. between the Palt^tlfio and 
Agee. 
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University and Educational Intelligence 

Birminoham — The Mawon chair of botany made 
^acant by the death of Pi of K H Yapp, has boon 
filled by the appiointinent of Prof Walter Stiles, 
professoi of botany in the University of Reading 
Prof Stilfts 18 well known for his woik m plant 
ptiysiology and on tlie i old storage of food fie has 
made numerous contributions to knowledge of coll 
penneability and photosynthesis 

Cambridge — F C Uurkill, Poteihouse and 
PAM Dirac, St John’s, have been aiipomtod 
universits lecturers m mathematKS 

t! Anrcp has been leappomted universitv lecturer 
in ph>siolog\, and H Banister 1< cturei m oxperi 
mental psychology 

R A W ebb has been leappomted deinonstiator m 
pathology and H li, riinnuliffi demonstrator in 
jihvsiology 

The Conned of the benato locommends the adoption 
of the following regulations for the A W bcott fund 

I The money leceived from the bequest of Piof 
A W bcott for the furtherance of physical science 
shall be separately invested and shall constitute a 
fund called the A W Scott fund 

II The income of the fund shall be appheil as follows 

1 A shoit course of annual lectures shall be in 
stituted in the physics department, and a sum of £100 
shall be paid to the lecturer 

2 Ihe head of the department may make grants, 
not exceeding a total of £160 in any financial joar, to 
necessitous research students workmg in the Cavendish 
I aboratory 

3 A sum of £50 shall be retained in the fund each 
tear, and money so accumulated mav at any time be 
used by the he^ of the department m defraying the 
expenses of occasional small scientific conferences to 
be hold m the laboratory 

4 The remaining income of the fund shall be paid 
into the departmental fund of the Cavendish Lamira 
tory for general purposes 

The Rouse Ball studentship at Trimtj College, 
founded for the purpose of enabling a student to study 
mathematics or the application of mathematics in a 
foreign umversity or school, has been awarded to 
W R Andrews 

On June 4 honorary degrees were conferred upon 
Sir Kynaston Studd (Lord Mayor of London), Prof 
Langevin, Sir Frank Djson (the Astionomer Royal), 
and Prof Beazley 

The Appointments Committee of the Faculty of 
Agriculture and Forestry will shortly proceed to 
appoint ( 1 ) a umversity lecturer in agriculture to give 
mstruotlon m crop husbandry, eind (2) a university 
lecturer (Gurney lecturer) m forestry to give instruo 
tion m forest botany Particulars may be obtained 
from Prof T B Wood, Department of Agriculture, 
University of Cambndge 

Leeds — The Senate has awarded the degree of 
doctor of science to Mr J H Birkinshaw and Mr 
A J V Underwood Mr Birkinshaw’s thesis was 
entitled “ Studios in the bio cHbmistry of micro 
orgamsms ” , Mr Underwood submitted a senes of 
papers under the general title of “ The application of 
mathematical methods to some engmeenng problems” 

London — The d^nee of D Litt has been con 
ferred on Dr F A P Aveling, University reader in 
psychology, for a Thesis entitled " The Psychological 
Araroach to Reality ’’ 

John Coatman has been ^pointed as from 
Aug 1, 1929, to the Umversitv Cmair of Impenal 
Economic Relations tenable at the London School of 
Economics 


Calendar of Patent Records 

June 17, 1783 — John Fischer, mechanic, of London, 
IS the first patentee of a pedometer, his patent, sealed 
on Jimo 17, 1783, bomg for “ a geometrical and pedo 
metrical watch which not only answers the purposes 
of a common watch, but is also distmguishetl by 
showmg on the dial every step the walker makes and 
by ineasiirtrig the dtstaru e ” A combmed pedometer 
and watch of this type made a few years later, but 
not by hischer, is 111 the South Kensington Museum 

June 18, 1823 —Great economy and improvement 
m the hleaihing industry losultcd from the patent 
granteil to William .Sonthworth for a machme to hang 
out wet fabric in the tenter house and take it up 
when dry, the specihcation of which was enrolled on 
June 18 1823 This was the first successful applica 
tion of macliinery to tins purpose, and the invention 
was widely adopted The life of the patent was 
prolonged for five yeais from 1837 in the name of 
hi Haworth 

June 18, 1849 — The Bourdon pressure gauge 
derives its name from Eugono Bourdon, who obtained 
a French |>atent for the instrument for fifteen years 
on June 18 1849 An instrument actmg on the same 
priiu iple was invented about the same time by 
R E Schmz, a railway engineer of Cologne, as a 
gauge for locomotives, and was patented m Germany 
bv C J Rahskopf, a watchmaker of Coblenz, m 
March of tho same year The rights m Bourdon’s 
English patent were acquired by Messrs Dewranoe, of 
London 

June 20, 1801 — The lithographic prmting process 
was patented on June 20, 1801, by Alois Senefelder, 
a native of Prague living in Germanv Senefelder 
brought the art to great perfection, and m 1818 
published instructions for using it 

June 20, 1840 — Samuel Morse patented his electric 
telegraph system in the United States on June 20, 
1840, and the first commercial telegraph was opened 
between Baltimore and Washmgton m 1844 

June 21, 1889 — To Wilham Fnese Greene, a I ondon 
photographer, must be awarded the honour of havmg 
first mtroduced a practical camera capable of taking 
an unlimited number of photographs in rapid sequence 
upon a band of sensitised celluloid film and suitable 
for subsequent reproduction m tho form of a raovmg 
picture His patent was taken out m conjunction 
with Mortimer Evans and is dated June 21, 1889,. 
The first movmg picture taken by i nese Greene was 
that of the traffic at Hyde Pork comer, and it was 
showTi on the screen at a meetmg of tho Royal 
Photographic SocieW m 1890 

June 22, 1839-— On June 22, 1839, Abel Morrall, 
a needle maker of Studeley, was granted a patent 
for burnishing the eyes of needles by threading them 
upon a roughened steel wire stretched m a frame and 
caused to revolve or to move backwetrds and forwards 
The needles are thus made to vibrate upon the wire, 
and tho eyes are very effectively smoothed Up to 
that time there was no method of making the 
elongated eyes smooth, and the patent, which was 
acquired by Messrs Bartlett of Redditch, became a 
yory valuable one 

June 22, 1906 — Low temperature carbonisation of 
coal and the production thereby of a smokeless fuel 
dates from tho work of Thomas Parker, engmeer, of 
Wolverhampton, who Mtented his process on June 22, 
1906, and introduced the new fuel to the public under 
the name of “ Coalite ” Plants were erected at 
Plymouth gas works and later at Barking, but com 
raercial success was not at that time achieved, and 
it has required many years of research to make 
coalite a marketable product 
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Societies and Academies 

London 

Geological Society, May 8 — F M Trotter The 
glaciation of eastern Edenside, the Akton Block, and 
the Carlisle Plain Three glaciations separated by 
intervals have been recognised The ice of the first 
or Scottish glaciation deployed from the Southern 
Uplands, swept across the Carlisle Plain, one streeun 
contmumg eastwards, the other advancmg up Eden 
side, where it was joined by a stream from the Lake 
District Exposures of the ground morame of tins 
glaciation are rare, and m eastern Edenside the 
moraine is m places overlaid by a senes of contorted 
lammated clays, etc These clays are m turn over 
laid by the drifts of the second or main glaciation, 
when eastern Edenside was occupied by Lake District 
ice ond CVoss Fell ice Because of the presence of 
Scottish ice on the north and ice from Howgill and 
Wild Boar F ells on the south, Edenside became con 
Rested with ice The surface level of the ice rose to 
2200 feet at least, and probably higher The retreat 
of the ICO front after the maximum of the mam 
glaciation can be traced stage by stage The last 
glaciation was the renewed advance of the bcottish 
ICO across the Carlisle plain, up to an altitude of 400 or 
600 feet O D At its maximum extension, an<l during 
its retreat, this glacier dammed up glacier lakes which 
drained south westwards — J A Douglas A marine 
Triassic fauna from eastern Persia An account of 
the discovery by Mr R C Jonnmgs and Mr K 
Washmgton Gray, grologists of the Anglo Persian Oil 
Co , of a marine Tnassio faima in the district of 
Naiband Coinjianson with other Triassic outcrops 
suggests an extension of the Triassic Tethys into 
Persia in Camic times, and again at a later stage, m 
the Rhwtic period During the intervening None 
epoch, however, communication with the Medi 
terranoan province was severed, while sjiecies char 
acteristic of the Trias of the East Indies make their 
appearance in great numbers There is little evidence 
for migration havmg taken place between the two 
areas along the ‘ Himalayan route ’ and it is sug 
gested that the contmental barrier of Gondwanalaud 
was breaking up mto an archipelago of islands 

Royal Meteorological Society, May 16 — J Edmund 
Clark, I O Margary, R Marshall, and C J P Cave 
Report on the phonological observations in the British 
Isles, December 1927 to November 1928 The year 
1928, considered as a whole, differed but slightly from 
the average for 36 years We think of the year as 
sunny, but the dull spring balanced brilliancy m 
Januaiy, July, and SepteniDer , so, too, the bitter 
December and chilly June were offset by the wonder- 
ful warmth from J anuary to April, with only occasional 
shoes of cold December checked the hazel, despite 
January, makmg it flower at the average date, 
coltsfoot came early The horse chestnut flowered 
two days instead of six earher than the hawthorn 
Migrants, despite some remarkable premature records 
of swallow, clufichaff, and cuckoo, averaged only a 
couple of days early But this fully suffices to make 
the lines of equal ap^rance dates (isophenes) shift 
markedly northwards compared with 1927 — D 
Brunt The mdex of refregition of dat^ air, and the 
optical determination of lapse rate The correction 
to the mdex of refraction to allow for the presence 
of water vapour is given Variations of hunudity 
mve results which cannot be distinguished optict^y 
from variations of temperature —J Reginald Ash- 
worth The influence of smoke and hot gases from 
factory chimneys on rainfall In a manufacturing 
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town such as Rochdale, the combustion of large 
quantities of coal must produce mi upward current of 
hot air which is probably sufficient to influence the 
rainfall The variation of the rate at which rain falls 
agrees very closely with the fluctuation of smoke 
emission as tested by the average number of soot 
particles deposited from the air each day of the week. 

Ddbiin 

Royal Dublin Society, May 28 — J Joly Bi radiant 
needles for use m the radioactive treatment of 
tumours These needles, like those developed by the 
author in collaboration with Dr Walter Stevenson in 
1914, are hollow, so as to contain radium or its emcma- 
tioii Thw are, however, divided vertically into half 
needles differing m density or thickness so that rays 
issuing from opposite sides of the needle are unequally 
screened It is therefore possible to control tlie 
intensity of radiation m different directions Thus 
the natural selective effect which is believed to be 
responsible for the success of radio therapy, may be 
enhanced by the orientation of the needles , the sur 
rounding healthy tissues receiving definitely weaker 
radiation than the bodv of the tumour Details re 
sfiecting security against rotational movements of the 
needle when in ettu, their various forms, and mode of 
construction are given — W R G Atkins and H H 
Poole (1) Photo electric measurements of illumma 
tion m relation to plant distribution Pt 2 Usmg 
portable galvanometers and blue sensitiv e vacuum 
sodium photo electric cells of the Burt type measure 
ments were made of the daylight factor («) at various 
pomts m a garden , t mav be as low as 1 3 per cent 
under laurel bushes and holly, where only ivy straggles 
Scolopendnum vulgare may thrive with 4=2 2 per 
cent (2) The photo electric standardisation of an 
uranyl oxalate method of dayhght photometry By 
exposing 10 c c of solution m six mch quartz tubra 
It was found that from 0 183 to 0 236 o c of N/10 
oxalate was destroyed per thousand metre candles 
per hour The lUuirunation was measured by a Burt 
cell In noon July sunlight 86 mg oxalic Mid may 
be destroyed per hour, and the daily variation m this 
rate was studied (3) The photo chemical aud photo- 
electno measurement of the radiation from a mercury 
vapour lamp The uranyl oxalate method, the fadmg 
of methylene blue, the production of mtnte, and the 
Burt sodium cell were used, m conjunction with 
erythema tests, to measure the radiation from a quartz 
lamp By means of various screens it was shown that 
what tho cell measures may be taken as an mdex of 
the therapeutic value of the radiation The mtensity 
reaches a mmimum one nunute after the arc has 
struck and reaches a roughly constant value, fifteen 
times as great, five nunutM later 

Pabis 

Academy of Sciences, M^ 0 — The president an- 
nounced the death of Dr Trabut, oorrespondant for 
the Section of Rural Economy — L Cayeux Tho 
conditions of the Silurian sea with Oraptohtes in 
Normandy A study of the upper Silurian as re 
vealed by a deep bonng made at Dannev die, Calvados, 
in a search for unn ore The Graptolite Gothlandian 
of Normandy offers strong evidence m favour of a 
phenomenon of lagunar evaporation, leadmg to the 
formation of a bed of gypsira — Charles Richet and 
Mme L Braumann T^ie accelerating action of 
nunute amounts of lanthanum salts on fermentation 
The amount of acid produced by the lactic ferment is 
mereosed by amounts of lanthMum su^hate of the 
order of 10-* grains per htre — Gabriel Bertrand and 
Mile C. Voronca-Spirt Titanium m phanerogam 
plants Titamum is met with m all phanerogams, the 
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neen parts, especially the leaves, oontainmg the 
highest proportion of the metal Titamum has be^ 
found m plants by other workers, but its presence has 
been ascribed to the accidental presence of dust Pre 
cautions against such contamination have been taken 
— J B Charcot The South American Antarctic A 
statement of the results of French explorations, 
especiedly those of Dumont d’Urville — L<on Guillet 
and Michel Samsoen Studies of traction at high 
temperatures A flescnption, with illustrations, of 
the arrangement of test pieces and furnace, the latter 
automatically controlled withm 3° of 460° C Figures 
are given for the elastic limits of four steels — E 
Mathias Contnbution to the study of fulmmatmg 
matter its explosion bv shock Historical summary 
of cases of globular lightning — Charles Nicolle, 
Charles Anderson, and Pierre Hornus A new spiro 
chsete from a case of recurrent Moroccan fever A 
discussion of the relations between the spirochffites of 
Spam, Mansouria, and the new organism, based on the 
agglutination effects and partial immunities — Con- 
stant Lurquin The forms of extension of the 
Bienaymd Tchebycheff cntenon — J Favard What 
IS the smallest circle in the mterior of which can be 
put all the plane convex curves of length L and 
surface S T — Bertrand Gambler Groups of transfer 
mation and geometrical theorems — Georges Giraud 
The generalised problem of Dirichlet , complements 
relating to the Imcar case and to the non linear case - - 
A Angelesco Certain iKilynomials of Tchebycheff — 
Rolf NevanUnna A problem of mterjiolation — R 
Chambaud The bending of rectilmear pieces sub 
mitted to sm eccentric force of compression — D 
Wolkowitsch A new typo of sprmg — P Biquard 
The phenomena produceil by the interposition of a 
metallic plate m a bundle of ultra sound waves — 
Henri Chaumat A comparison between electro static 
machmes and direct current dynamo machines — 
Henri Gutton The dielectno constant of ionised 
gases — L Bouchet The electrolytic potentials of 
some metals Itesults of meaunirements of the 
electrolvtic potential, referred to the normal calomel 
electrode taken as zero, are given for magnesium, zinc, 
hydrogen, copper, and silver — Mile A Serres The 
magnetic properties of ferric oxide and of some ferrites 
above their Curie pomt , conservation of constant 
puamagnetism m these combmations — Robert Forrer 
The two Cune points, ferromagnetic and paramag 
netic To obtam spontaneous mametisation, the 
existmoe of a magnetic moment and a spontaneous 
orientation is not sufficient , there must be hysteresis 
m addition Ferromagnetism only exists below the 
two Cune points — A Couder Description of the 
diffraction figure at the mean focus of an astigmatic 
bundle — E Sevin The theories of the continuous 
X spectrum and of Compton’s phenomenon Re 
izmAb on a recent communication of D4combe on the 
same subject — Jetn Jacques Trillat The phenomena 
of orientation and of pseudo crystallisation resultmg 
from the effect of traction in colloidal gels Results 
obtained by the appUcation of X ray photography to 
mtrooeUulose or ceUulose acetate^fil^ under varying 
amounts of stretohmg — C Fawlowski The pro 
duotion of the H-dismtegration rays under the 
a radiation of polomum Tlie a rays of polonium are, 
as Schmidt has shown, capable of produemg the disin- 
tegration of alununium The H« rays can be pro 
duoed not only by a rays of a path of 3 9 cm but also 
by thoeeof a path of 2 4 cm — E Cornee, H Krombach, 
and A Spack ’The equilibna between water and the 
nitrates and sulphates of sodium and potassium — 
P Ltbsau and A Damians ; A new method of pie- 
panng fluonda of oxygen — Ch Bedel ThesolubOity 
of Siliocm m hydrdluono aoid The variations m the 


solubility of silicon m hydrofluoric acid have been 
attributed to the state of division of the former , the 
experiments detailed m the present paper do not con 
firm this, the most important factor in the attack 
being the eoncentration of the 8«!id — Mile M 
Cabanac The hydrogenation of the acetals of the 
fatty acids The reaction is 

CH, CH(OR), + H, =C,H, O R + ROH, 
and appears to be general It constitutes a method 
of preparuig either symmetrical or mixed ethers — 
D Ivanoff The thermal decomposition of the organo 
magnesium alcoholates — Y Milon The existence 
of a marine Eocene formation m the depression of 
Toulven (Finist^re) Bruet A particular facies of 
the upper Pleocene of the valley of tho Auion (Haute 
Marne) — G Delamare and C Gatti Indvella amen 
Cana, a hjphomycoto cajiablo of cultivation — Jules 
Amar The pulmonary (trage Ihis term is applied 
to the expression rh/p, where t is the peruneter taken 
round the level of the breasts ft tho height of the bust, 
and p tho weight of tho body This has an average 
value of 124 for mon and 108 for women — Emile F 
Terrolne and Mile Thirise Reichert The influonce of 
the salt ration on tho magnitude of tlie nitrogen re 
tention in the course of growth It has boon sliown 
in an earlier communication that tho presence of a 
complex mineral ration (fommon salt, potassium 
chloride, potassium phosphate) considerably increased 
nitrogen retention during giowth It is now shown 
that the constituents of the saline nuxture taken 
Singly, exert no favourable action - E Voisenet 
Divuiylglycol considered as tho cause of the bitter 
taste in tho disease of bitter wuie From a sainiile 
of Burgimdy attacked by the disease a liquid has been 
isolated with a very bitter taste It has been identi 
fied as divinylglycol, CH, -CH— CH(OH) -CH(OH) 
— CH =«CH, —Georges Blsnc and J Caminopetros 
The duration of conservation of the virus of dengue in 
tho Stegomyas Tho influence of tho cold season in 
the infecting power It has been shown that dengue 
18 transmitted m Greece by the mosquito titegomya 
fascuUa The infected mosquitoes can live under 
favourable conditions at least 200 days They lose 
their mfoctuig power when the mean tomiieraturo falls 
below 18° C , but the virus is not destroyed, since the 
Stegomyas agam become infectious when the tom 
perature rises above 1 8° C Tins mosijuito can thus 
carry the infection from one year to the next 
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The British Patent System 

O N a niimlicr of occasions in recent years at ten 
tion has bttn (lirtcteil in these columns to 
the importance of tht British patent system from 
the point of view of scu ntihc nun and yie hayo 
pointed out that the dtfiits from yvhich it suffers, 
whether in nspeet of law or of admimstratiyc 
machinery, ought toreteut mon st nous considera 
tton from the Goyernmtnt of the day than they 
have until recently obtained Tt has therefore been 
partipularly gratifying to note a number of indiea 
tions that the unportanci of this branch of the 
publie service is coming to hi recognised more 
atfequately One of the pit asaiitt st of tht st mtlita 
tions yyas the conferment in the hirthtiay honours 
list, of a kiughthootl tin tin Ctmiptrollei General 
of Patents Mr W S jarratt whose appointment 
a few years ago gave much satisfattion to those who 
had been contending that scientitie and technical 
qualiheations wtu isscntial to the adequate ths 
charge of the ( Vimptrtilkr s tfuties 

The report recently issutd by the British Sett me 
Guild on the subject of the reform of the patent 
system has reeeiycd general aujipnrt from tht Press 
and from a largt number of interisttMl bodits hut 
|X‘rhap8 the most interesting eommt rits yetmaifo 
upon it are those that have just been issiit'd by the 
General Council of the Bar, which appointed, some 
time ago, an extremely strong committee to review 
the British Science Guild report Ihe tomrnittee 
included, among others, Sir Duncan Ktrly, K(} 
(chairman) Mr James Whitehtad K C , the Hon 
Stafford Cnpps, KC, and Mr Trevor Watson, 
the members agree tliat thi rejKirt of the British 
Science Guikl ‘ is generally excellent, and that 
most of its proposals ore reasonable and likely 
to bo useful ” They then discuss certain of its 
paragraphs in detail 

The committee agrees strongly that tfie effect 
of paper anticipations ’ sh(*uld lie restricted, that 
remedies against unwarranted threats should be 
strengthened, and that apjxiah from the decisions 
of the Comptroller of Patemts shoulef be hearef by a 
special judge in chambers instead of by the Attorney 
General or holicitor General as at present The 
only proposals in respect of which the committee 
18 opposed to the Guild s recommendations are 
those which would extend the judicial duties of the 
tioinptroller It thinks that the object of these 
proposals — namely, the mitigation of the present 
high cost of patent litigation — would be better 
aotueved by (1) resort to arbitration or (2) agree 
ment between the parties whereby the issues to be 
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tnod m court may be narrowed down The latter 
of these alternatives commends itself strongly to 
common sense, but the former presents difficulties 
In a highly technical industry it is often far 
from easy to find an expert whose interests are 
entirely independent of those of the parties, and it 
18 very much more difficult to find such an expert 
possessed of the additional qualification of exxieri 
ence m the construmg of patent specifications 

The recent appointment hy the Board of Trade 
of a departmental committee, under the chairman 
ship of Sir Charles (formerly Lord Justice) Sargant, 
to consider the subjecte dealt with by the British 
Science Guild’s report, has brought the proposals 
for reform within the realm of practical politics 
These proposals have five principal aims (1) To 
dimmish the grant of invabd patents , (2) to relieve 
the mam patent system of the monopobes for small 
innovations which may be regarded as useful 
designs rather than inventions, and are protected 
m Germany by Oebrauchsmnater , (3) to mitigate 
the evils arising from the high cost of litigation , 
(4) to render more accessible to the public the 
information which is in the possession of the Patent 
Office , and (6) to improve m detail the efficiency of 
the patent system 

The proc^ure to be adopted by the Sargant 
Committee has now been decided, and it appears 
that evidence will be received from persons 
having a suitable locus standt It is to bo 
hoped, therefore, that the manufacturers and 
others whom the subject concerns will make them 
selves familiar with the proposals which have been 
put forward, in order that a widely representative 
body of reasoned opimon may be available to the 
new committee It is gratif jnng to know that many 
organised bodies have, like the General Council 
of the Bar, appomted responsible committees to 
examme the matter from the points of view which 
they represent, and that at its recent meeting the 
Council of the British Association resolved to sup 
port the recommendations of the Bntish Science 
Guild 

The growing importance of the patent system is 
indicated by the statistics disclosed in the Patent 
Office Report for 1928, which was published on 
May 31 last The volume of patent busmess shows 
a rapid morease, the number of complete specifioa 
tions filed during the year, namely, 24,046, being 
greater bv 2648 than that for the previous year 
The number of letters dispatched increased from 
314,000 in 1927 to 331,000 m 1928, the number of 
patent specifications sold from 370,808 to 424,028, 
and the number of applications under the Inter* 
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national Convention from 6810 to 7971 The 
amount received from renewal fees increased by 
only £6767 to a total of £283,262, but somewhat 
larger increases may bo expected under this head 
as the effect of the War period passes away 

It is remarkable that during the same period the 
total strength of the staff increased only from 696 
to 698, while the strength of the examining staff 
increased by only 4 to a total of 240 The staffing 
question is a very grave one, for not only is the 
work of the Patent Office dangerously in arrear, 
but also the utmost difficulty is likely to be expen 
enced in obtaining any additional examiners who 
may be required to implement the recommendations 
of the Sargant Committee A competitive exam 
mation for techmcal posts m the Patent Office was 
hold last year and failed to attract candidates 
further, the cream of the examuiing staff is con 
stantly being skimmed away by the offer of more 
lucrative appointments in industry The problem 
of obtaining and keeping properly qualified recruits 
18 one of the most urgent of those which call for 
early solution It is not satisfactory that officials 
who to day are entrusted with highly confidential 
information, should to morrow be working for rival 
firms m whose employment their knowledge may 
be embarrassing 

On the other hand, there sliould be no difficulty 
m financing considerable improvements m the 
machinery of the patent system without recourse to 
the pubbe purse, for the annual surplus of fees over 
expenditure has reached the very large amount of 
£147,840 out of a total revenue of £644,740 , and to 
this surplus should properly be added the cost of 
maintaimng the Patent Office Library, which is 
used by the general public and cannot be regarded 
as the exclusive concern of patentees The follow 
mg table is of interest in this connexion 


Yw 

Complete^SI^Ifloatlorw 

Su^liu 

Strength of 
Xbcanunlng 
Staff 

1924 

1926 

1926 1 

1927 

1928 

18,800 

19,434 

19,948 

21,397 

24,046 

76,202 
88,640 
98,813 1 
112,939 
147,840 

263 

241 

288 

236 

240 


On the whole, it may be said that there is a 
better prospect now than at any other tune 
durmg the past twenty five years of bringing the 
patent law and machinery up-to date The co 
operation of all who have serious contributions 
to make will be needed if full advantage u to 
be taken of the opportunity which has presented 
Itself 
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The Beginning's of Entomology 

Materwhen zur Qeschtchte der EnionuAogie bta Linn^ 
Von Dr F S Bodcnheimer Band 1 Pp 
x+497+24 Tafeln (Berlin W Junk, 1028 ) 
2 vols , £6 

E ntomology has been called the Cmderella of 
the sciencee If the study of insects has for 
long played the part of neglected sister among 
kindred pursmts, it cannot be demcxi that of late 
years it has hold a position second to none in respect 
of its bionomic, economic, and hygienic importance 
Entomological history is, however, poor in compre 
hensive treatises This is remarked by Dr Bodon 
heimer at the outset of the present work , which, 
though modestly entitled ‘ Materials for the His 
torv of Entomology ”, and stated by him to aim only 
at a survey, not an exhaustive presentation, is a 
monument of careful and mdustnous research, and 
goes far towards repairing the deficiency to which 
he directs attention 

The earbest entomology was utilitarian , the pro 
duction of silk and of wax engaged the attention of 
the most ancient civilised races, to the exclusion of 
any matter of biological mterest According to 
Chinese tradition, silk cultivation, for the sake of 
clothmg and of rehgious oeremomal, goes back to 
the Emperor Fu hsi at the beginning of the third 
millenmum b o The secret of silk production was 
ngidly kept throughout many ages , but within 
comparatively recent times illustrated works, pro 
fessedly based on earlier treatises, have boon issued 
by the Chinese, givmg details of the whole process 
Some mterest m natural history is evinced by late 
editions of the Erh ya, an encyclopmdia attnbuted 
m its original form to a writer of the sixth century 
B c Recognisable figures of the dung beetle, wooil 
bonng larvse, the cicada, mantis, and mole cricket 
are reproduced by Dr Bodenheimor from this work 
To the ancient Egyptians, as to the Chmose, 
the appeal of entomology was mainly utilitarian , 
though bees, and possibly wasps, appear as symbi^ 
so early as the period of the First Dynasty A relief 
from the temple of Ne user re (about 2000 b o ) 
shows the process of extractmg honey from combs 
after fumigation, of refinmg, aAd of scaling it m a 
permanent receptacle Representations of butter 
files are found among Egyptian wall paintings, 
some of which may almost certainly be identified as 
Dtmatda chtyatppua Egyptian pharmacology con 
tains reoipps m which insects take part, while the 
” Book of the Dead ” has many references to m 
seots The interest taken in the scarabteus as an 
emblem of the sun-god is well known , it does not 
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appear, however, that the Egy^itians were ac- 
quainted with its metamorphoses Herodotus m 
his book about Egypt mentions the use of mosquito 
curtains 

Little 18 knouti of the entomology of Assyria and 
Babylon, but there is a cumiform record of the 
importation into Assyria and acclimatisation of 
bees for honey and wax , sculptures and seals 
of these nations present gootl figures of flies, and 
of locusts preserved for food The mhabitants of 
Palestine were interested in insects chiefly for their 
ueeful, noxious or trouble some qualities Besides 
locusts, the raids of which are s ) vividlv described 
by the prophet Joel, there are references ui Isaiah 
to the ravages of the clothes moth , honey seems 
to have Ijeeii known to the Israelites only from wild 
I bees III later times the Talmud contains natural 
history items of interest 

It 18 remarkable that among the earliest relics of 
European civilisation occurs the sj mbolising of the 
soul under the figure of Psyche, or the butterfly 
A stnkmg reproduction of a Mycenean wall painting 
IS given by Dr Bcxlenheimer, m which the death 
goddess, walking in a field of asphodel, is sur 
rounded by fluttering butterflies With Homer we 
enter upon a new period His likening of the op- 
posed ranks of Greeks and Trojans to swarming flies, 
and hiB similes derived from bees, wasps, cicadas, 
the gadfly, locusts, show powers of keen observation 
and poetic insight A passage in the Iliad proves 
that Its author was aware that maggots of carrion 
were the offspring of the blowfly In Aristotle wo 
meet the embodiment of Hellenic thoroughness , 
the principles of classification, the facts of anatomy, 
physiology, reproduction, metamorphosis, are min- 
utely dealt with by him in relation to insects as to 
other forms of life Gootl natural history notes are 
to be found in his works , and on all these accounts 
the philosopher of Stagira well deserves to bo known 
as the father of scientific entomology Among his 
successors, Theophrastus has valuable entnmologi 
cal observations, chiefly from the point of view of 
injury to vegetation, while Dioscorides regardetl 
msects chiefly os ingredients m the Pharmacopoeia 
But the biological mterest started by Aristotle was 
never entirely lost His facts were incorporated in 
, later treatises , and were amphfied by Plmy, the 
eleventh book of whose ‘Natural History”, de 
voted to insects, shows him to have boon more than 
a mere compiler He, says our author, rather than 
Aristotle, gave the impulse to Gesner and Aldro- 
vandi But the sober minded Romans generally 
went m for utihty The entomology of Cato, Varro, 
Columella was of the ‘ economic ’ variety, and even 
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Virgil’H politic and imagmativo “ Georgic” on bees 
had an ultimatelv utilitarian object 

With the advent of the Middle Ages the Hellenic 
love of observation and desire foi scientific know 
ledge underHent a temporary tclipse Such com 
pilations 08 were produced tended rather to 
utilitarianism or to moral teaching But from the 
beginning of the twelfth century may be roughly 
dated a revival of interest m Aristotle, preceded by 
Arabic influence which began to make itself felt at 
an evin earlier date Aristotelian science spread 
into western regions, especially Spain, through 
Arabs who derived it from Byzantium A transla 
tion of Aristotle’s zoological works into Arabic, 
with a coinmi ntarv, hod bi t n made about a d 1000, 
much ad\ ante had also been effected by subseiiiient 
Arabic writers A great name of this period is that 
of Albertus Magnus (Ild3-1280), Provincial of the 
Dominicans and Bishop of Regensburg whose fine 
treatise De Animahbus ”, with its faithful follow 
mg of Aristotle, gained him the title of Aristotle’s 
Ape ’ The book show s evidence of original observa 
tion, and contains acute n marks on the relation of 
structure to function The somewhat small portion 
devoted to insects, like the rest, is naturally not 
devoid of errors , but Dr Bodenheimcr is probably 
nght m asserting that there is no greater biologist 
than Albertus between Aristotle and Reaumur 
The end of the fifteenth century witnessed the 
dawn of a new age in art and literature The dis 
coveiy of Amenoa, the general revival of Greek, the 
invention of jirmting and the rise of vernacular 
hterature combined to si t in motion a fresh impulse 
towards learning in general and the cultivation of 
science in particular which has gone on without a 
break to the present day From this time natural 
science gradually disentangled itself from thoologi 
cal and medicinal limitations It must be admitted 
that III the general revival entomology lagged some 
what behind Its now age can scarcely be said to 
begin until Aldrovandi published in 1602 his ‘ De 
Animahbus Insectis ” in seven books, the result of 
fifty years’ study, and the first work entirely de 
voted to entomology His classification, founded 
on Aristotle, whoso influence was still strong, is in 
some respects less m accordance with Nature than 
that of his master But he remains a true Ansto 
tehan, though a cntio of that author’s mistakes 
His volumes contain excellent figures, especially of 
Lepidoptera, and also the first illustration of insect 
anatomy (the silk gland of Bombyx mon) 

The Enghsh physician Mouffet (1630-1604) 
earned on and added to the compilations of Gesner 
and Wotton, of which he had received the drafts 
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through Thomas Penn Mouffet’s figures of in- 
sects, which are niostlv independent of Aldrovandi, 
an quite good They were not pubhshed until 
IbU Bacon made observations on insects, but 
had little or no direct influence on biological science , 
nor had hw younger contemporary Descartes much 
interest in biology and its problems 

Harviv (1578-1657), who may be called with 
justice the founder of modern physiology, was the 
first of modern biologists to include invertebrates 
in his ph VHiologieal researches His w ide conception 
of the ‘ ovum ’, which he took to iiuludo both larva 
and pupa, had thi unfortunate result of hading to 
Swammerdams theory of ‘evolution’, ‘ emboite 
moiit ’, or prcformatinn of the imago in the egg 
Before the closi of the seventeenth century Rodi 
had dispioveil by ( xpenment the theory of spoil 
taneouH generation which had held the field since 
Aristotle , Malpighi bad published under the aus 
pices of the Royal Society his elaborate w ork on the 
anatomy of the silkworm , and Swammerdam had 
exei uted the admirable insect dissections illustrated 
in Ins great Bibel der Natur ” A little later the 
pioneer microscopists Leeuwenhoek in Holland and 
Hixike 111 England had investigated and figured the 
compound ejes of insects, the histology of insect 
muscle, the structure and action of insect wings, and 
parthenogenesis in aphids Goedart, a painter who 
took to entomology, and Lister, physician to Queen 
Amie, occupied themselves with the question of 
insect parasites Lister was the first to establish 
the true life history of the parasitic wasps 

In 1705 Madame Merian pubhshed her finely 
illustrated work on the insects of Surinam A httle 
later came Valhsnieri, who, in spite of his dictum 
that ‘ Observation is better than Speculation”, 
finnlv supported Swammerdam’s doctrme of 
‘ evolution ’ But the chief name for entomology 
at this period until the advent of Linnseus is cer- 
tainly that of the versatile Reaumur, whose 
volumes of “ Mdmoires ” contam most valuable 
studios in insect anatomy and physiology The 
succession was earned on by Roesel and Bonnet , 
and before the end of the eighteenth century the 
binary system of nomenclature, towards which the 
previous work of Ray and Willughby had tended, 
was, in the hands of Liniueus, to make identification 
for the first time generally possible 

At this pomt the present instalment of Dr 
Bodenheimer’s exhaustive treatise is brought to a 
conclusion, leavmg Linnseus and his successors to 
be dealt with m a future volume Much commenda- 
tion 18 due to the author for the way m which he has 
earned out his labonous undertaking, of which the 
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present article may bo taken as virtually a sum 
mary The book is well produced and well illus 
trated The only pnnters’ errors that have come 
to notice are a misplacement of reference letters on 
Plate VII , and “ Bohart ” for Bobart (the Keeper 
of the Botanic Garden at Oxford) on p 491 

FAD 

Modern Cosmogony 

(1) Astronorm/ and Cosmogony By Sir James H 
Jeans Second edition Pp x+428 (Cam 
bridge At the University Press, 1929 ) 11» 
net 

(2) Eos or The Wider Aspects of Cosmogony By 
Sir Jamt a Jeans (To day and To morrow 
Senes ) Pp 88+6 platt a (London Kegan 
Paul and Co , Ltd , Now York E P Dutton 
and Co , 1928 ) 2s 6d net 

(3) Cosmology a Text for Colleges By Prof J A 
McWilliams Pp x + 243 (Now York The 
Macmillan Co , 1928 ) 10« 6d not 

(1) rjlHE publication, within a few months of 
-L a second edition of Astronomy and 
Cosmogony ”, replete with abstruse mathematical 
formulae and priced at 31« Off , is a noteworthy 
event on which Sir James Jeans may well bo 
congratulated The demand for the book is a 
striking tribute to the clearness and wide api)eal 
of the author’s manner of exposition, as well 
as to the extent of his reputation as an authority 
on questions of cosmogony, for the present boom 
in matters astronomical, especially of the more 
speculative type, is by no means a sufficient 
explanation Naturally, within so short a time, no 
need has arisen for drastic alteration, although 
there has been more modification than the mere 
correction of mmor errors and mispnnts The 
book has been expanded by references to vanous 
observational and theoretical results which have 
appeared smee the first edition was written, and 
space has been allotted more liberally to certam 
problems and mvestigations “ which ”, says the 
author, ” fnendly critics thought I had dismissed 
too bnofly m the ongmal book ” We note that 
among the problems and investigations thus 
referred to are some of those mentioned m the 
review of the first edition which appeared in 
Natdsb of Aug 4, 1928 The new edition con 
tarns eight pages more than the old This is due 
almost entirely to additional matter, the amount 
of modification of the original text being negligible 
There u nothing that calls for special commofit 
Hie iomof pomt of view is maintamed without 
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change, and the prospect it commands, though 
scanned m slightly greater detail in certam direc 
tions, preserves the same aspect Sir James Jeans’s 
methoils, as well as his conclusions, arc highly 
original, and whatever may be thought of their 
validity, are singularly acute and penetrating 
It IS too early yet to form an estimate of their 
final value, but wo may say with confadence that 
no consideration of the subjects with which they 
deal can afford to neglect so iiiijiortant a contn 
bution 

(2) It was a happy idea of the editors of the 
‘ Today and Tomorrow ” senes to pay some 
attention to Yesterday, and the choice of Sir 
Janies Jeans as historian could scarcely have been 
improved upon Readers of NAruRE are familiar 
with the general character of the cosmogony which, 
durmg recent years, he has been engaged in con 
structmg, and they will find here a i Itai and sum 
mary account of it in its most up to date form 
'rhe book 18 baseil on the Trueman Wocxl lecture 
delivered before the Ro^al Society of Arts on 
Mar 7, 1928, and a lecture on Recent Develop 
ments of Cosmical Physics ’ at the University of 
London on Nov 9, 192b Both these lectures 
wore reproduci d iri N aturb shortly after delivery 
The present volume, therefore, is to b< recom 
mended on account of its compactness rather than 
its novelty, and also for the illustrations of nebula 
and star clouds, of which six are excellently repro 
duced The book is loss an argument than a 
description, leading, as all sciintihc work does, to 
more questions than it answers For the reasons 
which have led to the conclusions presented, the 
mquirer must be referred to Sir James Jeans’s 
larger work on ‘ Astronomy and Cosmogony ” 
It 18 necessary to say this because, taken alone, 
some of the statements appear to wear an air of 
confidence unjustified by the grounds on which 
they are based Whatever may be the reader’s 
reaction to the views expressed, however, the read- 
ing of the book will be accompamed by unalloyed 
pleasure Sir James Joans remarks that astronomy 
IS a subject on which ‘ one could hardly be prosaic 
if one tried ” We have received many proofs that 
this IS an under estimate of human mgenuity, 
but if the remark he restricted to the present 
author we can give it whole hearted assent 

(3) Prof McWiJbams’s book is described as a 
text for colleges” Cosmology is not a subject 
with which we ore familiar iii college curricula, but 
it IB clear from the treatment that the book is 
intended mainly for Roman Cathohes, for the 
viewpomt of the Cathoho CSiurch is taken through 

2b1 
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out It 18 impossible, therefore, for one who does 
not share that viewpoint to treat the discussion 
with much sympathy It does not appear to us, 
for example, that the author presents the most 
significant feature of the transition from Ptolemv 
to Copenucus m the following brief (and only) 
reference to the event “ In the sixteenth century, 
Copernicus, a cleric and physician as well as 
astronomer, got out the system that is accepted 
to da\ thus was fulfilled the conjecture of Ht 
Thomas that some day another 8>8tem might 
supplant the Ptolemaic ” Apart from matters of 
prejudice, however, the reasoning is not of the 
kind which is likclj to convince the scientific mind 
What, for example, are we to make of the following 
argununt to prove that the assertion that the 
matenal universe is actually infinite in extent is 
contradictory in itself ” * — “ In anv ertemion we 
can conceive a part to be subtracted annihilated, 
or removed from consideration Now the re 
mainder is either finite or infinite If finite, then 
that finite remainder plus the fimte part removed 
equaled infinity , which is a contradiction If the 
remainder be infinite, then the void left by the 
part subtracted constitutes a limit to the infinite 
remainder , and by restormg the part we add to 
the actually infinite all of which is contradictory ” 
We can only sa\ that those to whom such argu 
mente appeal will hnd hero a systematically 
classified text book, each chapter of which con 
tains a concisely wonled thesis, arguments in favour 
thereof, a statement of possible objections with 
the replies thereto, and a list of references to other 
relevant literature The book is clearly written 
and well produced H D 


Hurricanes in the West Indies 

Los Huracanes en las Antillas Por Rev 8im6n 
Sarasola, S J Segunda edicidn, aumentada con el 
Ap6ndice (16116818 y Evoluci6n del Hurac&n de 
20 de Octubre de 1926 y Cat&logo de Chclones en 
la Isla do Cuba de 1865 a 1926, por Rev Guti6r 
rez Lanza, S J Pp xv + 254 (Madrid Bruno 
del Amo , Habana ‘ La Modema Poesla” , 
1928 ) 

T he early appearance of a second edition of this 
useful treatise on the hurricanes of the West 
Indies by the Director of the Colombian Observa 
tory at Bogota suggests that the work has already 
been found serviceable in that part of the globe 
It appears that there is a suggestion of an English 
translation before long, which seems a highly desir 
able proposition m vww of the number of Bntuh 
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colonies in the West Indies Incidentally, such a 
translation would very considerably lighten the 
labours of an English reviewer who now asks the 
author’s indulgence for any shortcomings resulting 
from unfamiliarity with Spanish 

The treatise opens with a general account of the 
circulation of the atmosphere and the character of 
cyclones with a discussion of the different kinds of 
clouds illustrated by some good photographs, among 
which IS a thundery cumulo nimbus of superb pro 
portions It then goes on to the proper subject 
matter more specifically, dealing with the signs of 
approaching hurricanes, differences in their intensity 
and m the frequencies of the tracks they pursue m 
different months of the year It is shown how far 
European methods of forecasting storms based upon 
the principles of Bjerknes (ruilbert Vercelh and 
others are locally apphcablc, and a considerable 
amount of space is given to the theory of tropical 
rev ol ving storms The cone luding part of the book 
discusses the correlation between hurricanes and 
sunspots and other indices of solar activity , but 
as usual in this fickl without any very decisive 
results 

Tropical cyclones appear to make up for their 
greater violence by being distmctlv less frequent 
than those of extra tropical latitudes, although a 
comparison is rendered difficult since there is no 
evidence of uniformity m the criteria adopted for 
defining a West Indies hurricane and a European 
gale A catalogue at the end of the volume shows 
that in the single island of Cuba, eighty hve ‘ hum 
cancs ’ of varying intinsities occurred during the 
sixty two years, 1865-1926, giving an average of 
one or two a year whereas the number of ‘ general 
gales ’ in the British Isles average about ten yearly 

As in all other regions devastated by tropical 
storms, the West Indies suffer most in the later 
summer and autumn months Thus, out of 239 
cyclones of varying intensities recorded in the West 
Indies between 1887 and 1923, May had 1, June 10, 
July 17, August 39, iSeptember 78, October 71, 
November 15, and December 7 

The author presents a very impartial and open 
minded account of the vexed question of cyclonic 
genesis, and states his own views on the subject 
We should like to suggest that he might here have 
effected to advantage some umfication of ideas 
Whereas he favours the vnew that the tropical dis 
turbances arise from the encounter of opposing 
currents, he does not take kindly to Sir Napier 
Shaw's suggestion that polar front principles may 
be applicable in this region Now hurricanes m 
the West Imhes, as in other tropical regionst occur 
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juat at the time of year when the migrating trade 
wind ayatem, having reached its fartheat poaition 
acroRfi the equator la likely to be more heavily 
charged with moia re than the other trade avatem 
which it encounterp Hence there la likely to be 
aome kind of ‘ front ’ or ‘ diacontinuity ’ in the 
trough of relatively low preaaiire between the inter 
acting tradea where the cyclones form and there 
18 actual evidence that humidity ' fronts ’ in the 
tloldruma may play a more important part in storm 
production than thermal fronts, which arc so pro 
nounced in temperate latitudes (S(*e for example, 

(' S Durst, if O Geophija if era , No 28, 192b) 
We think it should be better realised bv writera 
on the theory of cyclones that there is nothing to 
warrant the assumption that these any more than 
other natural phenomena, are to be explained in 
terms of a single cause There must be varioiia 
contributing collateral and sequential factors in 
volvedmthe cause of cyclones 

The appendix gives a vivid narrative of the 
dreadful cyclone that devastated Cuba in October 
1926 The Meteorological Hervici jssued timely 
warnings, and such measures as were practicable 
to lessen the number of fatalities were taken in the 
city of Habana and else w here It is quite clear that 
cyclones in the West Indies are taken v ery seriously, 
as w ell they might be A bad storm may take a day 
or two to pass over a district, may bring 10 to 20 
or more inches of rain in twenty four hours, and wind 
blowing at the rate of 100 to 150 miles per hour 
There can be no question that w hen the area covered | 
and time occupied by such violence of wind and rain 
are considered, the tropical cyclone must be re 
garded as the most formidable typo of storm that 
occurs on this planet, with the possible exception 
of the great snow blizzards of colder climates 

LOWS 

Our Bookshelf 

The Normal and Pathological Physiology of Bone 
its Problems By Prof R I^riche and Prof 
A Policard Authonsed English Translation 
b^ Prof Sherwood Moore and Prof J Albert 
Key Pp 230 (London Henry Kimpton, 
1928 ) 21« net 

“ Les problfemes de la physiologie normale et 
pathologique de I’os ” of Lenche and Policard was 
publish^ m Paris in 1926 The two Amenoan 
doctors to whom we are indebted for this trans 
lation plead difficulty m excuse of defects which 
are mdeed evident There are, however, few 
obscurities which cannot be resolved without 
access to the ongmal The French title is to be 
preferred to the English, because it modestly 
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emphasises the problems ’ instead of the physio 
logy Tlu work is, happily, not physiological It 
IS incorruptibly biological, and m tnis its remark 
able character lies Areas in process of ossifi 
cation are in reality regions with a sluggish circula 
tion, with difficult interchange The composition 
of the blood m the great vessels permits no de 
duction concerning the chemical behaviour m these 
areas That is the weak pomt of all chemical 
research up to the present time The iiietheKls are 
most e \act, but that is not true of the object 
subjected to research The problem on the whole 
is badly put And when well put, the methexls 
are no longer applicable ” Bone formation is 
a succession of phenomena hi'inorrhagt, de 
differentiation ’ of connective tissue, adema, 
resorption of bone and its deposition m the ossifi 
able medium piesent Each of these phcnomi'iia 
IS in itself commonplace What is peculiar is 
then juxtaposition The essence of tlie process 
lies m a vascular congestion actmg sinuiltaneously 
on the connective tissue anel a calcified tissue ” 
It IS an organic result The work should be in the 
hands of cverv English surgeon, both on ace,ount 
of its extensive practical wisdom, and as an 
instruction m methods of research It is a little 
distressmg to sto the word evolution so care 
lessly used The original conveys a variety' of 
meanings 

The Economics of Rail Transport in Great Britain 
Bv (' E R Sherrington Vol 1 History and 
Development Pp mi+ 28) Vol 2 Rates and 

Service Pji \ii + 332 (London Edward 

Arnold and (’o 1928) 12s Grf net each vol 

Mr Sherrington’s two volumes are comple 
mentary to each other, each containing the same 
foreword by Sir (Jiiy (iranet and the same preface , 
while the first volume after a short cliapti r on 
the function of transjxirtation, deals with the 
growth of British railwa>B, their lolling stock, 
locomotives tracks, and the regulations w hieh are 
part of their history the second v olume treats of 
the organisation and aclministrution of railways, 
and their relation with the State the public, and 
industry His wkIc cxiierience as a lectimr on 
economics and as secretary to the Railw ay Research 
Service enables him to write in an impartial yet 
authoritative manner, and no one interested in 
railways could fail to appreciate his masterly 
review The history of the Bi itish railw a\ s treats 
of them in the four groups as we see them to day , 
the review of the locomotive development is more 
general As to railway administration, the trend 
IS towards a closer studv of the internal economy 
of railway manage nient, and from the second 
volume the layman can obtain some impression 
of the complicated nature of the problems m 
volved 

Regarding nationalisation, Mr Sherrington re- 
marks that “ it IB hard to visualise in the case of 
the railways any very great advantage in the 
change over under present conditions, and it 
certainly would tend to decrease any desire to 
improve efficiency ” , while in his discussion on 
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road transport he says, ‘ where ruthless com 
petition for traffic not sufficient to warrant the 
two systems is taking place, its development should 
be opposed provided the rail method satisfies 
public wants, and can be operated more cheaply” 

Matriculation Botany a New School Course By 
Mary A Johnstone Pp xii + 324 (London 
and Toronto J M Dent and Sons, Ltd , New 
York E P Dutton and Co , 1928 ) As M 
In spite of the number of school text books of 
botany already available which cater for the needs 
of candidates of matnculation standard, teachers 
of such pupils would be well advised to consider 
Miss Johnstone’s manual The author thmks that 
“to a large extent general knowledge of plant life 
18 best acquired through the detailed study of the 
life histones of a few specially selected plants ”, 
ecology being treated as an integral part of plant 
study from the lieginmng Carrymg out this idea, 
she uses the life histones of bluebell, lesser celandine, 
coltsfoot, and wheat as starting points for a 
thoroughly sound school course on the physiology, 
structure, classification, and adaptation to environ 
ment of common plants The section on soils and 
the notes on common trees are also worthy of special 
mention 

The skilled teaclier is m evidence throughout 
the book, and the scientific spirit is ihsplayed in 
such comments as the followuig “ Because these 
are advantages they must not be assumed to be 
the reasons ” (why certain trees are deciduous) — an 
example of the kmd of warning of which students 
of botany are in constant and peculiar need The 
120 illustrations are excellent examples of the line 
drawings which pupils should be required to make — 
except in one respect the scale of magmfication 
or reduction is consistently not stated It is, 
indeed, conceivable that unwary young readers 
might suppose, from an examination of the draw 
mgs of soil bacteria, that Nitrosomonas is not onlv 
of the general shape, but also of the size, of a tad, 
TOle ' Another small fault, which should be recti 
fied in the reprints which are sure to be called for, 
IS the repeated reference to ‘ centimetres ’ of water 
on p 259 

Dynamics a Text book for the use of the Higher 
Divisions in Schools arid for First Year StuderUs 
at the Universities By A S Ramsey Pp 
XU + 259 (Cambridge At the Umversity Press, 
1929 ) 10s 6d net 

This book is mtended primarily for students m 
the higher divisions of schools who intend to take 
an honours course of mathematics at a university, 
and also for university students preparing for a 
first honours examination The text is based upon 
courses of lectures given to first year students 
preparing for the Mathematical Tnpos , and it is 
assumed that readers are already famihar with 
elementary dynamics, and have an intimate 
knowledge of the elements of the calculus 
The subject is presented with lomcal precision, 
and m a manner which is admiraUy appropriate 
to the requirements of those students for whom the 
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book 18 intended An excellent feature is the 
wide range of worked examples given m each 
chapter , and to these are added extensive series 
of exercises taken either from scholarship papers 
or from Tnpos papers The contents of the 
chapters include kinematics, kinetics, dynamical 
problems in two dimensions, harmonic motion, 
motion under constraint, the law of reaction, 
impulsive motion, orbits, moments of inertia, 
energy and momentum, equations of motion mis 
cellanoous problems, and small oscillations 

Vorlesungen liber Elektrizitdt Von Prof A 
Eichenwald Pp viii + 604 (Berlin Julius 
Springer, 1928 ) 36 gold marks 
Pbof Eichenwalu’s book has been carefully 
written and carefully printed , the hst of correc- 
tions contains only one small item The text 
extends to 659 pages and contains 640 diagrams 
In Great Bntam it would probably have been 
published in two or three volumes It is divided 
into three parts The first part mcludes the mam 
principles on which the sciences of electricity and 
magnetism are founded The treatment is on the 
best academic lines, only the mam mathematical 
theorems bemg given The second part discusses 
electrons both in hquids and gases, radioactivity, 
and electric and magnetic phenomena connected 
with electrons In the third part the theory of 
alternatmg currents is given, special stress bemg 
laid on oscillations and waves The practical 
theory of radio communication is also discussed 
In the final chapter the theory of Rontgen rays is 
given, and also the quantum theory Maxwell’s 
theory is given fairly fully, and some of the theorems 
of relativity We notice that the gauss is used for 
the unit of magnetic force and the maxwell for the 
unit of magnetic flux With the notable exception 
of J mstead of I for current, mtemational sym- 
bols are used 

The Preparation of Plantation Rubber By Sidney 
Morgan With a Preface and a Chapter on 
Vulcanisation by Dr Henry P Stevens Second 
edition Pp XVI + 367 (London Constable 
and Co , Ltd , 1928 ) 21« net 
Inforbiation gathered at first hand is here given 
concermng the production and treatment of rubber, 
the mam theme being its preparation for the 
market Mr Morgan, who has drawn fully upon 
his extensive researches on such processes as 

a mg, coagulation, rolling, drymg, and smoking, 
I with operations m the field and factory, and 
contnbutes other sections on machmery and 
bmldings, finished rubber, and general matters , 
while Dr Stevens suppbes the preface and an 
outlme of the important subject of vulcanisation 
Among new matter included in the second edition, 
attention is directed m particular to bud graft- 
ing, cover planta, and manures The book is well 
pi^uoed, generously illustrated, and full of valu- 
able practTcal information which cannot fail to 
be of service to all who are concerned with the 
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Letters to the Editor 

[The Editor does not hold himeel/ responsible for 
opinions expressed hy his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

Diffraction of Electrons by a Copper Crystal 

Investigations of the secondary electron character 
istics of a poly crystalline copper surface have shown 
that maxima and minima appear in the low voltage 
region of the total secondary electron curve only after 
the copper tqu-get has been heated at rather critical 
temperatures (Phys Rev, 26, 41, 1925) Aocom 
]ianymg the appeal ance of these maxima and minima, 
a change has observed in the angular distribution 
of the secondary electrons (Phys Rev , 81, 414 , 1928) 
Ihese considerations, together with others (Phys 
Rev , 31, 419 , 1928), make it appeal that the changes 
in slope in the low voltage region of the charactonstio 
secondary electron curve of a metal are a function 
of the orientation of the surface crystals, as are also 
the directions of the scattered electrons 

It thus appeared advisable to measure the total 
secondary emission from a single co[)por crystal under 
the same conditions as the angular distiibution of 
scattered electrons This has been done for bom 
barding potentials between 1 and 160 volts 

The apparatus is constructed of molybdenum to 
eliminate magnetic effects and the earth s field is 
compensated by Helmholtz coils A special typo of 
electron gun is used which produces a more intense 
beam of electrons than the usual type for the very 
low voltages (J O S A and R & 1 , 16, 290 , 1927) 
The electrons strike at nonnal incidence the ( 100) face 
of the copper crystal which is placed at the centie of a 
drum One edge of the drum is made with a slot so 
that electrons may pass through and into the opening 
of the double Faraday box, which may be rotated 
from the plane of the target to within 13® of the 
incident beam 1 he target may also be rotated about 
an axis perpendicular to its face and may be removed 
into a side tube where it may be heated to red heat 
bv bombanimont The moving parts are operated by 
magnetic controls which are sumoiently far removed 
to cause no measurable effect at the target In taking 
observations on angular distribution the potential of 
the inside Faiaday box is so adjusted that electrons 
which have lost more than 1 volt at the taiget are not 
permitted to enter 

The total secondary electron curve shows two 
maxima in the low voltage region at 3 volts and 10 6 
volts respectively Several marked changes m slope 
occur in the region between 10 6 volts and 160 volts 
Intense electron beams are found to issue from the 
crystal at potentials for which the above maxima 
occur and at such potenti«ds as to account for many 
of the changes in slope between 10 6 and 160 volts 
Others may oe accounted for by^e diffraction beams 
which would be expected to leave the crystal in the 
direction of the normal but are outside of the solid 
angle of observation It thus appears that the energy 
levels of the atom at most play only a comparative 
small part m the production of sudden changes m 
slope m this region, since the electron diSt^tion 
beams apparently depend only on the positions of the 
atoms and not on their structure 

Now, a consideration of the wave length of the 
electron and the atomic spacing of a copper crystal 
shows that no electron beams due to diffraction are to 
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be expected in the veiy low voltage legion in the solid 
angle accessible to observation, since the plane grating 
formula nX = d sin fi must be satisfied, and the maxi 
mum possible wave length is obtained for sin 0=1 
Hence most of the beams in the low voltage region 
have no X ray analogues They do occupy, however, 
the approximate jiositions to bo exiiected by a wave 
of one half the length given by the usual expression 
X hjmv, if a value gioater than unity is taken foi the 
lefractive index 

Seven sets of electron beams aie found to issue 
fiom the ciystal in the two iirincipaJ azimuths which 
are the X lay analogues and require a refractive 
index greater than unity In addition, 8 sets of 
beams are found in the (100) a7imuth which may be 
accounteil for by assuming a wave length for the 
electron which is one half that given by the formula 
X-hjmv Ono other weak stt in this arimiith is un 
accounted for by either of the above lelations In 
the (111) azimuth 3 sots arc actoimtid for by the 
one half X relation Theie aie 4 other sots m this 
azimuth, 3 of which may possibly bo accountfd for 
by a one third \ relation, while one weak set appears 
anomalous In addition to the above the 3 volt 
beams do not appear aciuiately in either azimuth 
and are not reproducible 

Many of the beams are remaikably strong and 
shaq) In the tase of a 70 volt boam the background 
scattering in azimuth is found under the best vacuum 
conditions to be only 4 3 per cent of the maximum 
intensity of tho beam 

The sets of elei tron beams accounttd for by the 
above relations, with one exception, lequire a refract 
ive index greater than unity However, the voltage 
diffeiences between the electron beams and their 
X lay analogues arc found in general to increase with 
the voltage from about 0 or 7 volts for the lowest, 
to about 30 volts for tho highest voltage in tho range 
below 160 volts The exceptional sot whidi is veiy 
weak, reipiires a rofi active index of about unity with 
the association chosen 

The electron beams satisfying the X/2 lelation would 
also be aciounted for by whole X wove leiigllis and 
twice tho atomic spacing for a copper crystal and 
might thus suggest a siii face gas grating ha\ ing twice 
the copper spacing Such plane grating beams have 
been obseived by Davisson and Gcrmcr (Phys Rev , 
30, 706 , 1927) from the (111) face of a nickel crystal 
The beams obseived from tho coppei trystal, howev er, 
apjKar not to be duo to gas for th< > are space giatmg 
beams and not suitace grating beams I iirther they 
are observeil under the best vacuum conditions, 
which must be of tho older of 10 ' mni mercury, and 
only a tew minutes after tho crystal has been heated 
at red heat, that is, while it is still considerably above 
room temperature A temperature iffect of these 
beams has been observed similar to that of the whole 
X beams Ihe beams attain their maximum intensity 
about one half hour after heating The copper crystal 
has been hoatori at red heat for several hours so that 
no pressure is observable on a sensitive McLeod gauge 
(a distance of 0 76 mm in the top of tho gauge 
capillary corresponds to 10 • mm mercury), while the 
crystal is at red heat 

' If the possibility of an effect duo to gas is ruled out, 
it appears necessary to conclude either that there are 
wave lengths associated with the electron in addition 
to that given by the formula X = himv, or that the 
electron waves are scattered from alternate rows of 
the copper atoms with different intensities, both m 
the plane grating and the space grating Because of 
the 4 fold symmetry in azimuth, the crystal appears 

j to be single Since the crystal was formed by the 
method of melting and slow ooohng in an atmosphere 
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of hydrogen, the imssibilitv of contamination by 
copjicr oxide sfiould be eliminated The exjienments 
will bo continued with other crystals 

H E Fahnswobth 

Brown University, 

Providence, R I 


Some further Observations on Amoeba proteua 

Dr MtniiKi Robertsons paper entitled ‘Notes 
on certain iioints in the Cytology of Tri/piitiosonm 
rciiceaiid liodo cautlntus ’ {ParoH vol 19, No 4, Dec 
1927) made me resolve to re investigate the iiiiclous 
of 4 proleuH in the various stages of its life histoiT 
by means of heiilgcn s Reaction A full account of 
tins chemical test foi c hromatiri, ns well ns a Table of 
Pioiccliiie diawn up fioni hei own expmicnce, is 
given by Dr Robei-tson I had to modify this table 
in some lesixcts 4 protrvs is too heavy to remain 
adhc'ient to tho slide during all tho diastic iirocedoro 
involved in bunging about tho leaction I thercfoie 
made use of the method used on pievious occasions 
t hat IS, of c ai rvmg uu all tho upc i at ions in a centi ifugc 
As it was not {iracticable to wash the amoebte in 
nmnmg water the hi|uid m the centrifuge tube was 
replaced by water and this was changed five times, 
at 16 minute mtoivals 

Di Robertson placed no ban on acid containing 
fixatives I tlic lofoie began my exjioiiments by using 
Bouiii’s iiioddied foimula (Dubose (| Biasil 1906) 
The foimalin in it hel[)cd to harden the cytojilasin 
It was found ncicpssaiv in tho case c>f 4 prnteuM to 
treble the tinio allowed by Dr Robeitson That this 
nood was due to the nature of the 4 proteus nucleus 
rather than to the modifications in method cItRciibed 
above, was piovcd by contiol experiments in which 
flagellates and ciliatc s weie found to be biightly 
colouied after noniud oxiiosure to the stain 

Tho inteiestmg new fact that omeiges tiom this 
study IS that the vhole of tho karyosome of the 
A proteus nucleus gives the lenction foi chioinatin 
just as positively as dots the macro nucleus of a 
c iliate Ariiid the general substance of tho kaiyosomo 
inegiilar tialchcs aie moio deeply stained and tho 
chiomatm ‘blocks’ m the jicripticiy aie also a deep 
red Tilt achromatic stiiictures show up in rnaiked 
contrast, esjKcially when light gioen is used as a 
counterstain None of the cytoplasmic stiiictuios aie 
affected by the heulgen with or without hydiolysis 

Consc cpient on the failure to obtain positive lesiilts 
for tho kaiyosoine of the? niulcus of young immatuie 
A proteus even after piolonged staining non acid 
corrosive alcohol and absolute alcohol were tried 
os fixatives, Icist the failure sboiild be duo to tho 
Bonin’s fluid {iieviously used The results were the 
same the karyosome again failed to give thereat tion 
The ‘ blocks ’, whicli are extremely small were faintly 
red, and there was a diffuse led stain sut rounding the 
blocks in the jienphery The nucleus of tho young 
A proteus would appear to contain very little chro 
matin, a conclusion borne out by its gieat aflinity for 
plasma stains 

The colour produced by fuchsin after fixation in a 
non Boid fixative is much more pink and less purple 

This study has net essitatetl a renewed and detailed 
scrutiny of many oultui-cs of 4 proteus, anti in view 
of the fact that a flagellate stage, followetl by syngamy, 
has recently been descnbetl as occurring in the life 
cycle of A proteus, I should like to record, once more, 
that in spite of years of study I have failed to find 
any such stages The life cycle, m fact, would appear 
to be wholly asexual 

Amoeba bigemma bears a superficial resemblance to 
young stages of A proteua It can easily be cultivated 
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under tht same conditions as A proteus Amoeba 
verrucosa similarly grows readily under these same 
conditions, and when it is young is extremely active 
in movement Stained preparations of each of these 
could easily be mistaken for young A proteus from 
their nuclear characters, unless the cytoplasmic 
characters of each had been observed befoie fixation 
of the specimen So far as I am aware, the life cycle 
of neithei of those spofies has been worked out, and 
thoiefon the existence m them of a flagellate stage 
is not cxoliidcKl, although in mv opinion unlikelv 
Cultures of A proteus are liable to bo attackerl and 
even killed off by a flagellate parasite and it is con 
CPivable that this has been iiiteqireted as a phase in 
the iioimal life cycle of the amoeba 

It is of uiteiest to note that in 1918-19 a strum of 
A proteus was observtd to tontam symbiotic gieeri 
flagellates The culture was unfoitimatclj exhausted 
for supplying class and demonstration innteiial I 
have novel had time to mvistigate tin matter nor to 
make any exiienments in bunging about the ion 
ditionn whifli induceil the symbiosis The symbiont 
has a nucleus tv|iicnllv flagellate, of about 09 m and 
Its own iliainotei in stained )iri parntions is from 160 n 
to 180 M Sorm of these preparations contain tom 
synibioiits in a single amoetia 

Although Euqlena neimUotdes is a fiorpieiit in 
habitant of 4 proteus ciiltuies the amoeba do not 
seem to bo able to prey uiion it as they do on other 
flagellates at least in its active stage Although I have 
often watthed a confliit between tho two I have 
always founil that the Euqhna makes its escape 

Monica Tavlor 

Notie Dami 
Dowanbill tdasgow. 

May 25 

Negrito Racial Strain In India 
In a shoit note m Natxtrf of May 19, 1928 
(vol 121, p 79*1) T mentioned the iliseov on of a tiuly 
negrito stiain among tho Kadars in the extreme in 
tenor of the Cochin Hills (b India) As a result of 
further invistigations in the iidjoiiung hills made this 
yoBi I was able to find 10 more individuals showing 
spirally curved hair making a total of It) (a little 
more than 10 jici cent) out of 167 men and women 
measured Of the 10 individuals found this year, 8 
weie KndaiN, and the remaining two were a Piilavan 
and a Malsci Tho hair of all of those except two, 
who have very short spirals (big lo), are ot fiizzly 
type siinilai to that of the Melanesians (Fig 16), 
matching No ' q' in Martin’s scheme ( ‘ loihrbucli ”, 
2nd e<l it ion, vol 1, p 213) The hair of tho two with 
short spirals would resemble ‘ h ’ rather than ‘ i ’ in 
the same seheine In appearance they are without 
exception very dark, the skin colour varying from 
20 to J4 m Von Luschan’s scale, short, prognatlui , 
having thick everted lips, short broad nose flattened 
at the root with the tiji tilted up The average 
cephalic and nasal indices ot the 10 are 75 23 and 
86 0 respectively, bringing them just withm rneso 
oejdialy and platyrhiny 

The presence of the Melanesian form of hair is in 
teresting, because it defimtoly links up the aboriginal 
people of 8 India with Melanesia , but of the short 
woolly haired type 1 am not so certain I am inclined 
to regard it as distinct from the frizzly haired type 
unless the latter may be considered the result of 
hybridisation with the wavy to curly haired type 
which forms the dominant element among the Kadars 
at present Whatever may bo the ultimate explana 
tion of this, there is no doubt that among the ab 
ongmes of & India there still persists in the extreme 
mtenors a primitive element of a genuine negnto 
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character, as shown by its occurrence not merely among 
the Kadars but also among the Pulayans and the 
Malsors It is not impossible that such a type exists 
among other aboriginal tnbes of Southern and Central 
India in regions which have not so far been carefully 
explored Dr J H Hutton s discovery ( ‘ Man m 



Flo 1 — Kttdarn of the t (lehln Hills with »ooll> ttnrt triztiy hair 
reapcctiveh 

India”, vol 7, No 4, pp 257 20J) of spiiallv 
curved Imii among a section of the Angarni Nagas 
would exti nd it to the oastein fioiitiers and lend 
suppoit to the Mew of the wide distribution of the 
negrito tyjie at one time m India 

Ihe results of me investigations on the Kadars of 
the Cochin and Anairnalui Hills will be published as 
soon as the details aie worked out 

B S OUHA 

Zoological 8iii\ej of India, 

Indian Maseuin, Calcutta 


Penetrating Radiation and de Broglie Waves 

Bothf and Kolhorstei have recently puldished a 
proliminnn account of an exjxiriment on the absorp 
tion coefficient of the penetrating radiation (Nature 
April 27, p 638) They conclude that this railiatioii 
is of corpuscular rather than of gamma type The 
purpose of tius note is to show that their experiment 
may lie inconclusive 

'Iho de Broglie wavelength (de Bioglic, “ Ondos 
ot Moiiveinents ’ 1626, p 10) foi an electron moving 

with velocity v is 

If this electron woie suddenly sfopiied, the wave 
length of the emitted quantum would Ijo, on the basis 
of Einstein s photoelectrif equation 

y _■ ft VT~W~ 

* J - vT^ 



approaches unity for wave lengths of the older of 
magnitude of those imder discussion For example 
Millikan and Cameron (PAya Rev [2], 81, 921 , 1928) 
give 0 00008 A for the wave length of their most 
penetrating radiation If one takes ^ 0 99999, 
then = 0 000 109 A and Xj/X, =. 1 0046 

The results of experiments (Davisson and (Jermer 
Phya Rev [2], 80, 706 , 1927 , Kikuclu Proc 
Imp Acad Tokyo, 4 , 471 , 1928) have shown that 
the de Broglie wave length of low velocity electrons 
can be used to explain their reflection from and dif 
fraction in crystals It is suggested by analogy that, 
m the soattermg of high velocity electrons and high 
frequency electroma^etio radiations of the same 
energy, the distribution in angle and the energy re 
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lations between the incident and scattered ravs may 
be nearly identical 

If one assuirieK the mass of an electron and the moss 
of a quantum to bo respectively 



and uses the above expression tor Xg, it is seen that 


m, ^1 ^'1 

hoi tho vclocitv lonsideicd above - 1 0045 

hrom this one innv derive fuitlier giounds toi ex 
lending by analogy, the ahcailv established duality 
to tho present case In the scattering torrmila of 
Klein and Nishina (Zoti f Physik B2, 853 1929), 

» Ofcuis oiilv m the factoi ht Ihritfou if one 

substitute >« for hr 'c” till nimu ni al ii suit is i hanged 
ciiilv slightly loi laige values of ft 

If tho above hv pothesis should be valid, the analysis 
of |)enetrating iHxIialiotiH at the surface of the i arth 
into electrons or light quanta might be im)iossible by 
means of simple scattering or absoi ption exptniiK iits 
It IS also [lossible that some of the lavs fioin lorho 
active substances icccntly classihed ns slioit wave 
gamma ravs niav m reahtv be high spccxl b( ta nys 
b I Holvifs 

hloane FIivskhI I aboiatoiv, 

^ale I nivcisity 
New Haven ( onn May li 


Magnetic Properties of Isolated Atoms of Cobalt 
hFRRO MXuNEiisvi IS oni of the most lomplirateil 
ami least cxplami d stibjei ts This is bei ause in most 
of the experimental work what ni( obsiivid are 
statistieal phtnonmia from wlmh it is difficult to 
arrive at a knowledge of tho elementary mediamsm 
It was thiiefoie thought interesting to mvtsiigate 
alloys of a small ptreentage of cobalt witli jilatmuiri 
namely, 10 percent ( o - 90 per eeiit Pt and 5 pei cent 
Co - 95 |)er ( ent Pt in whir h the feno magnetic cobalt 
atoms arc not g( net ally suiiounded by otliei magnetic 
atoms but by non fono magnetic platinum atoms 
Ihoso alloys were found fcrio magnetir , the Cuiie 
point being 249“ t and 49 C foi the lo per cent and 
6 (vei cent alloys Kspcctiv civ I hr magnetisation,/, 
at diffcniit teinpciatuRs fiom that of hquii! an up to 
the Cline point was found for each alloy, tiu dtCH ase 
III maguetisation near the Cmie point being moat 
rapid for the 6 pel or nt alloy Foi small \ allies of the 
upplierl magnttir force (H O to 100 gauss) 1 m 
oroasod at fust with tempeiature, but for greater 
values of H it rlecreaseti stiarhly The greatest 
values of I obtained (//=665 gauss) weic 164 and 
264 C (IS units tor the 10 per rent and 5 per cent 
alloys respectively This corresponds to a magnetic 
moment jiei cobalt atom 25 per Cent and 60 pei cent 
greater than that calculated from the saturation 
magnetisation ot pure cobalt, assuming the platinum 
atoms do not contiibuto to the magnetisation 

Finally, various hy steiosis loops showing the rela 
tion between / and H were obtameil These were 
found to vaiy considerably with the heat treatment 
For wires in the hard drawn state, the 5 per cent alloy 
gave the laiger and more rectangular loops, with a 
coercive force as great as 100 gauss but after anneal 
ing at different temperatures, the hysteresis was 
greatly reduced, tho 6 per cent alloy showing a 
coercive force of only 20 gauss as against 28 for the 
10 per cent alloy This last result, for the annealed 
wires, 18 in accord with Heisenberg’s theory of feiro 
magnetism based on the resonance between the 
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gpinniiig electrons of neighbouiins atoms (Zt%t t 
Phya , 49, 619, 1928), on this theory one would 
expect less hysteresis as the magnetic atoms become 
more isolated The theory also explains the effect of 
annealing in reducing the hysteresis by uniformly 
distributing cobalt atoms which were closely clustered 
in groups in the hard drawn state, and thus likewise 
reducing resonance phenomena 

F W Constant 
(National Research Fellow) 
(JalifoiTua Institute of Technology, 

Pasadena, California May 23 


The Atomic Weight of Arsenic 

As the International Committee on Atonuc Weights 
has not provided a table since 1921, the Biitisli S^ub 
Committee published in the Journal of the Chemical 
Society of January last a revised table of atomic 
weights for 1929 In the report attached to this table 
we read that “ for the luiie * simple ’ elements H, He, 
C, N, F, Na, P, As, and I the values obtained by 
F W Aston with his new mass spectrograph are 
adopted in preference to those deduced from the 
physical or chemical data, because we are of opimon 
tliat, in those cases, Aston’s method is less liable to 
error than any other ” 

Dr Aston is to bo congratulated that his spoctro 
graph allows the reading corresponding, as regards the 
accuracy, to that of modern atomic weights deter 
raination, namely, 1 m 10,000 

Since from the year 1927 I have boon ongageil on 
the revision of atomic weight of arsenic, ba^ on 
chemical analysis, 1 am highly interested m the new 
Aston hgure, As = 74 934, denved for this element from 
the mass spectrum alone The atomic weight of 
arsenic. As =74 96, hitherto adopted internationally, 
IS based on the Baxter and Coffin method of converting 
silver arsenate into silver chloride or silver bromide 
by the action of hydrogen chlonde or hydrogen 
bromide From the chemical point of view this 
international value for arsomc is a little higlier than 
the actual one From this reason I have undertaken 
a new determination of this figure deduced fiom the 
analysis of the purest arsenic chloride and bromide 
From the eight determmations of the ratio AsClg 3Ag 
hitherto made, I have obtained the average As = 74 937 
(using Ag= 107 88 and Cl=:36 468), which is in ex 
cellent agreement with the value obtained by Aston 
Tins agreement corroborates the piobability of the 
lower value, which was to be expecteil, and shows at 
the same time the trustworthiness of Aston’s method 
used for the derivation of atomic weights of simple 
elements 

My preliminary paper concenung this matter was 
read before the Congress of Czechoslovak Scientists 
held m Prague, May 1928 After completion of the 
analyses of arsemc chlonde and those of arsenic 
bremide, the definite value obtained will be pubhshed 
H K£bfei,ka 

Institute of Inorganic Chemistry, 

Charles Umversity, 

Prague, May 7 


A New Ultra-violet Band Spectrum of 
Hydrogen Chloride 

Hithxbto no band spectra have been found which 
involve electronic excitation m neutral or ionised 
hydrogen obloiide We have recently photographed 
an extended band system m the region X2830 X3966 
from a low pressure discharge in pure hydrogen 
chloride gaa with platinum electrodes The bwds are 
degraded toward long wave lengths, and have the 
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characteristic widely spaced structure always observed 
in hydride spectra A discharge in hyd^en gives 
the same band system if a small amount of silver 
chloride or cuprous chlonde is fused on the electrodes, 
but not if silver bromide is used Thus there is strong 
evidence that this spectrum is due to the hydrogen 
chlonde molecule Moreover, there are reasons, both 
experimental and theoretical, for beheving that the 
emitter is singly charged, probably the HC1+ ion 
For example, the bands are obtained only from the 
negative glow, whereas in general the spectra of ionised 
molecules, such as N+j, are relatively stronger 

Owing to the miusual intensity distribution in this 
band spectrum, it has not been possible to reach an 
aasigmnent of vibrational quantum numbers, and 
thus to determine the electromc frequency The 
isotope effect, which we hope to obtain by the detailed 
analysis of the fane structure now in progress, should 
prove helpful m this regard The bands occur in 
pairs of constant separation, 668 cm >, indicating 
that a doublet electronic level is involved The two 
components of a pair have about equal intensities 
Tlie wave numbers of the band heads may be repre 
sented by 

*'=27788) + ~ 

observed values of (p, n) being ( - 1, 0)?, (0, 1) (3, 1)T, 
(0, 0), (1, 0). (2, 0), (3, 0), (4, 0), (6, 0) The pair 
(0, 0) at XXJ514, 3698 is the strongest, and the five 
succeeding pairs have regularly decreasing intensity 
They apparently form a progi^ion with a common 
vibrational quantum number in the lower state As 
was pointed out to us by Dr h Hund, it can be shown 
by a correlation with the energy terms of the equiva 
lent atom. Cl, and the separate atoms H and CU, 
that a transition >-*lI might be expected in HC1+ 
A preliminary examination of the rotational structure 
shows that it is probably compatible with such an 
interpretation Bbooks A Bkick 

F A Jrnkins 

New York Umversity, 

University Heights, N Y , April 26 


Dirac Equations and Einstein Theory 
Hermann Weyl {Proc Nat Acad of the USA, 
16,323 April 1929) has recently developed a relativ 
istic theoiy of the Dirac ecjuation which, like that of 
Wigner (Zeit f Phye , 63, 692, 1929), and that of 
Vallaita and myself (Natdbe, Mar 2, 1929, p 317), 
employs the Einstein notion of an ’ n leg ’ Unlike 
the two other theories, Weyl rejects Einstein’s dis 
tant parallelism, and obtains a theory invanant under 
a local rotation varymg continuously from point to 
point That is, Weyl’s theory depends solely on the 
gA^’s of Einstein’s 1916 gravitational theory, and not 
on the 'bA of his 1929 theory It is TOrhaps interest 
mg to remark that the same degree of mvanance may 
be obtained by choosing as the 4 legs of the Einstein 
theory the Ricci pnncip^ directions If we write JJa^ 
for the 1916 contract^ curvature tensor, this addi- 
tional condition is expressed by the formula 

,h’',A^jBAM = 0 (a*t) (1) 

This condition is trivial and nugatory in case the 
ongmal Einstein equations 2fA„ = const gA,* are £ul 
fiUra Since the new ^vitational eleotno matter 
equations, whatever their final form may be, are 
close approximations to these, it is perhaps not too 
much to hope that the supplementaiy condition (1) 
not only is compatible witn them, but even not too 
restnotive so far as terms of observable magnitude 
are concerned 

’Thus gravitational phenomena appear to be such 
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as can occur oven in a homogeneous R^emann space, 
whereas matter electrical ^enomena depend on the 
inhomogeneity of apace This may well have some 
thing to do with the absence of spherical B3rmmetry 
in the spm inseparable from the electron 

So far as the quantities ’h are concerned, the new 
auxiliary condition is of the second order The new 
Einstein field equations will probably not be of the 
second order when written in terms of the but 

It 18 not clear that the Weyl equations will escape this 
ontioism The supplementary condition (1) leaves 
untouched the work of Wigner, Vallarta and myself 
Thus the Dirac equations may be treated relativistic 
ally on the basis of the Einstein 1016 theoiy 

Nokdkht Wieiteb 

Massachusetts Institute of Technology, 

Cambridge, Mass , U 8 A , May 8 


Diamagnetism and Crystal Structure 
Prof Ehrenffst has suggested {Phystca, vol 6, 
p 388, 1026) that the lugh diamagnetic susceptibility 
of bismuth IB to be ascribed to the existence in the 
metallic crystal lattice of electron orbits of large area 
including several atoms within their radius There 
seems good reason to extend Ehrenfest’s hypothesis 
to the case of carbon as well, sinoe it affords an illu 
minating insight into the magnetic behaviour of the 
different forma of this clement It is known that 
graphite possesses a high specific susceptibility, which 
aocordmg to tho most recent ineasuromonts of 
Vaidyonathan with carefully purified samples, is 
-6 1 X 10'*, that IS, quite ten times larger than the 
specific susceptibility of diamond ( - 0 49 x 10'«), tho 
latter being practically the same as that of carbon in 
orgamc compounds as found fiom Pascal’s additive 
law The abnormal susceptibility of graphite be 
comes intelligible in terms of the peculiar structure of 
the substance and its electrical coniluctivity, if we 
assume that there are electron orbits circulating 
round the plane hexagonal rmm of carbon in the 
orystal lattice This fits m with the known fact 
(observed by Honda and Owen) that tho susoeptibihty 
of graphite 18 SIX or seven times greater normal to the 
planes of cleavage than parallel to them Diamond, 
on the other hand, being a dielectric would naturally 
not show the abnormal susoeptibihty 

Careful studies made by Mr P Knshnamurthi of 
the X ray pattern of sugar charcoal and lamp black 
prove conclusively that these substances do not 
possess any orystallme structure The fact tliat 
eunorphous carbon has the normal susceptibility 
(O-Sl X 10-*), and not the high value of graphite, is 
therefore quite to be expected The great dimmution 
in the susceptibility of bismuth which occurs on fusion 
be regarded as an analogous phenomenon 
Ehrenfest’s hyxiothesis would appear to have also 
other frmtful apphoatlonB, for example, m the ex 
planation of the remarkable dimmution m the bus 
ceptibility of graphite at hi^h temperatures end of 
the d^aendenoe of susceptibility on particle size in 
ooUeidu substances We need not, nowever, enter 
into these details here ** C. V Ramam 

210 Bowbazar Street, 

Calcutta, May 23 

Salt Haxe 

I RAVx at mtervalB during the last few vears directed 
fittentioa to the presence of salt particles m the air 
•nd Uwir importance la faoilitatmg the formation of 
sinoe In the pree«ioe of a haM of sea salt con* 
denaatlea would oomxnenoe upon the particles long 
b<doM saturation is reaped, 

‘ On lla$r ff iaiM) I was fortunate enough to observe 
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a salt haze in process of generation I was on the 
north bank of the Tagus at about 8 am, summer 
time It was a bright sunny morning, with a hght 
wind from the north west, and lookmg across the 
nver I observed a long stretch of sandy shore extendmg 
southward from the mouth of the Tagus I had a 
good view along this stretch of shore, and noticed 
that a well marked haze commenced along the line 
of tho breakers and was carried seaward by the wind, 
extenihng gradually so that it jiartly obscured the 
hills in tho distance Tliere was a clearly defined 
line over the breakers wliere tho haze commenced, 
and It was obviously formed from the spray On 
looking in tlie opjxisite ilirection over tho land 
visibility was good, anil practically no haze was 
to bo seen 

Later in the day, that is about 11 A m , m passing 
up the coast northwanl from the Tagus I saw another 
example of tho same thing 

In a small bight or bay of tho coast there was a 
large number of locks projecting from tho water, and 
these caiiswl a good (leal of disturbance and spray 
due to the waves , from the surface of tins bay a drift 
of haze was quite visible jiassing inland The sun 
was shining brightly at the time, and m this case as 
well as m the first mentioned, the haze was white 
In the latter case, doubtless the fine salt particles 
were earned inland to a lonsulorable distsiice It is 
possible that few of them survive tho cool, still night, 
when the air becomes cooled and condensation on tho 
particles must tend to bring them down 

J (S Owens 

47 Victoria btioet Westminster 
London b VV 1 


Rise and Fall of the Tides 
In Naturf of Apnl 27, Mr A Mallock writes on 
nse and faU of the tides, and illustrates his views by 
three s^iecific cases in which a constant amount of 
energy is continually concentrated into a diminishing 
mass To quote briefly A heavy flexible cord {losses 
through a hole in a fixed horizontal jilate The part 
below the plate is given an imtial oscillation and 
swings as a {londuium The cord is then drawn 
upward through the hole The part above the plate 
IB stationary, and the energy it contained is trans 
ferred to tlie part still hanging free, the moss of which 
continually decreases Hence the velocity of oscilla- 
tion tends to become infinite when the length vanishes 
Surely in this case it has been overlooked that as 
the cord is pulled up work is being dune against the 
centrifugal acceleration, so that the kinetic energy 
of the moving portion is not constant, but is con 
tinually increasing T 

The case is analogous to that of a conical jiendulum 
formed by a bob at the end of a stnng , if the string 
bo shortened by any means the kinetic energy of the 
system is moreasea The same pnnoiple occurs m 
two common forms of human activity , the child 
swinging rhythmically raises his centre of gravity 
while his angular velocity is great and lowers it while 
it is small , the skater, moving over the ice by what 
IS known as the Dutch roll, progresses by a senes of 
alternating curves, never hftmg his skates from the 
ice He rhythmically raises his centre of gravity 
while going round the curve (» e shortens the conic^ 
' pendulum ), and lowers it while reversing the curvature 
of his path By this means he steadily puts energy 
into the moving system, without its being obvious to 
the non skater now he is doing it 

L H O Dines 

7S Fairfax Road, 

Teddington, Middlesex, May 20 
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The Late Palaeozoic Glaciation 

By Dr H Dighton Thomas 


T he ereat contiuent of Gondwanaland existed 
m tlie late Palaeozoic in the southern hemi- 
sphere and persisted through a long x>enod of 
^logical time with httle modification The 
deposits formed on it are found m Austraha, 
India, South Africa, South Amenca, and Antarctica, 
where beds of glacial origin generally occur at the 
base of the senes The fossilised remains of the 
flora which flourished on the continent m its early 
stages are found sometimes in, and generally above, 
the glacial honzon Characteristic plants are 
specioe of Oangamoptena and Olostoptens The 
whole floral assemblage is very difierent from that 
yielded by the Upper Carboniferous and Permian 
contmental deposits of the northern hemisphere, 
m which the Ptendosperms {eg Alelhoplens), 
Lycopodiales (e g Lejndodendron), Equisetales (c g 
CalamUes), and Cordaitales (eg Cordaxtea) pre 
dommate 

Intimately hnked with the problems of Gond 
wanaland are the questions of the age of the late 
Pahaozoic glaciation and of the age and range 
of the Oloaioptena flora Was the glaciation in 
Carboniferous ' or m Permian time ? Did the 
first members of that flora exist contemporaneously 
with the latest Carboniferous flora of the northern 
hemisphere, or did they make theu: appearance 
later, in the Permian 1 For long, different opmions 
have been held, though m general those of British 
geologists have tended more and more definitely 
towards a belief m a Urahan age (Upper Carbon 
iferous), both for the glacial and for the entry 

of the Oloaaoptena flora Prof C Sohuchert has 
recently attempted to answer the question de 
oisively {Bull Oed Soc Amenca, vol 39, No 3, 
1928, pp 769 886), and m doing so has performed 
an mvmuable service in bringing together m an 
accessible and summarised form a mass of strati 
graphical and palseontolomoal details In his Ions 
paper Schuohert deals wiwi the evidence furnished 
by most of the uuTOrtant localities m the southern 
hemisphere and m India To these he adds r^sum^s 
of the important Russian, German, and North 
Amenoan horizons which bear on the problem to 
be solved His conclusions briefly are that the 
glaciation occurred “ m Middle and probably m 
Late Middle Permian tune ”, and that the Oloaaop- 
tens flora does not range back beyond that penod 
In these conclusions ^huchert stotes that he has 
the support of Dr David White, the noted Amenoan 
palsBobotaoist 

Fundamentally, m makmg his correlations 
Sohuchert tases as a standard the succession m the 
Salt Range, so that the determination of the age of 
the latter is of pnme importance The whole of the 
ProduotuB Limestone and of the underlying beds 
down to the Takhir Boulder Bed he assigns to the 
Permian, on the evidence of Upper Penman 
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ammomtes {Xenaapxa and CycloMma) m the Vugal 
and Chideru group, and secondly, bemuse of ” how 
mtimately the whole of the Productus Limestone 
IS tied together faunally” The latter statement 
rather overstates the case The number of species, 
particularly of the Brachiopoda, that range through 
the Productus Limestone Senes is small, and it is 
highly dangerous to use such long ranged forms in 
correlation The ammomtes give the age for the 
containing beds, but are no proof of the age of those 
below them They first occur in the Salt Range m 
the zone of Xenaapxa carbonarxa, the whole of the 
succession of about 800 feet below that honzon 
down to the glacial bed bemg devoid of such forms 
The age of these beds can be deduced only from a 
consideration of their faunas, and particularly from 
the Brachiopoda, because of the knowledge we 
possess of their range m time 

From this pomt of view the first important fossil 
iferous honzon above the Takhir Boulder Bed is 
the Amb group of Noethng, approximately equal to 
the Lower Prmuctus Limestone of Waagen , this 
Sohuchert refers to the Basal Upper Permian The 
faunal evidence will scarcely support this opmion 
From this horizon Waagen desenbed a larro fauna 
which has to some extent been emended by Noethng 
and Koken The faunal lists given by the latter, 
and by Waagen, show a large number of forms 
which occur also in the Urals and m Timan In 
that classic and standard area for the Uppr Car- 
bomferous most of the forms common to the 
Russian area and to the Amb Senes do not range 
above the Artinskian (Lower Permian), and the 
majonty of them not above the Schtoagenna zone 
(Upper Carboniferous) As examples, Dxdasma 
xtaxtvbenae, Hemxdychxna axMcevxa, Derbya rspu- 
forts, D grandxa, Rhxpxdomeila pecoax, and Spxnjer 
ravanah may be cited Sohuchert himself draws 
attention to the fact that “ The Amb stage is 
characterised below by Spxnfer marcoux ”, a species 
which he is careful to state does not ran^ Wher 
than the Cora zone (Uralian) in the Urau Even 
without considering the abs^oe of such forms as 
the ounouB Braemopod Lyttorxxa from the Amb 
fauna (which may not be an essential pm^t in the 
argument) it becomes impossible to majiybAin for 
the Amb stage an age yoimger than Lower Penman 
At the latest a low honzon m the Artinskian is 
mdioated Such bemg the case the underl3nng 
Speckled Sandstone, iimluding the Surydeama and 
ConxAana zones — important Tot the oomlation of 
the Austrahan and South Afncan sucoeeaions — and 
the Takhir Boulder Bed are of high OarlxHufwons 
(Urahan) age 

Some confirmation is given by the recently 
desenbed fauna from the Umana coalfield of Central 
India Above a sligbt unoonfonmty on the Talehk 
Boulder Bed occur thin marine, foanliferoos bands 
which are stated to pass up into the Baraku Series 
of continental origin Hie fauna js a rich 0 De„ 
hnt its impoctaaee bptn its posiitpii Sibove toai, 
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glacial horizon is obvious Cowper Reed placed its 
age as Penno Carboniferous and directed attention 
to its affinities with an Upper Carboniferous fauna 
It is doubtful if he unpliM by the use of the term 
‘ Permo-Carboniferous ’ a demute Lower Permian 
age as Sohuohert takes it to mean , it is more prob- 
'able that he meant that the fauna might be either 
Upper Carboniferous or Permian m age, but that it 
IS difficult to determme which from the evidence 
Even accepting a Lower Permian age for the fauna, 
it 18 difficult to see why Sohuohert should reject 
such a determination, and state that the Talchir 
stage IS Middle Permian, largely because the Bara 
kar stage is stated to be ^ddle Permian The 
marme evidence is far more trustworthy than a 
cmrelation maule through the fact that the beds 
pass up mto the Barakar Series Ultimately the 
latter has to be correlated with marme successions, 
smce our standards are founded on them From 
the evidence of the marme beds m the Umana coal 
field a Carboniferous age for the Talchir stage is not 
improbable In the Indian Peninsula the latter 
stai^, as well as the sucoeedmg Karharban stage, 
yiel^ Oangamoptena and QlotsopUna, so that there 
IS strong mdication that the establishment of the 
OloMoptena flora occurred at least m Lower Per 
mian time, if not actually m the Carbomferous 
The occurrence of Oangamoptena m Kashmir m no 
way mvahdates this The beds yieldmg them he 
below the Permian Zewan beds, but the plant 
bearing horizons occur at a distance of 400 feet 
at least below the base of the Zewan senes 
The Eurydeama and Convlana faunas of the Salt 
Ranm are rej^ted m New South Wales and m 
South-West .Afnoa, m both cases above glacial beds 
If these faunas are reliable guides they mdioate an 
Upper Carboniferous age tor the Lower Marme 
Senes of the Hunter River m New South Wales, 
and for the Upper Dwyka Shales of South-West 
Afnca Such an age has been accepted W Dr Du 
Toit and Prof Gregory among others Tie latter 
has directed attention elsewhere to the Carbonifer- 
ous, as opposed to the Permian, aspect of the fauna 
of the Lower Marme Senes of the Hunter River sue 
cession Thus not only are the glacial beds at the 
base (rf that senes proved to be of Upper Carbon- 
iferous age (an opinion shared with P^ Sir T W 
Edwwo^ David), but also the OloanpUna flora i 
to have appeared m the Australian area at a similar I 
time — ^tehVes of Oangamoptena occur m places m | 
some of the beds which comprise the Lower Marme ; 
Serm An ea^ correlation can be effected between j 
the'Seaham labour Glacial Beds of Now South 
Wales and the Bacchus Marsh Beds of Victoru^ the 
Glacial Boulder Beds of Taanialfla, etc The Greta 
Coal Measures, with abundaht Qar^amoptena, most 
probably rejnesent the topof the (^bmdferous de- 
velopment m New South Wales, the Upper Marme 
Sedee still faunallv close to the CaAioniferoua 
probaUy markiim the begmamg of the Permian 
Chi ms Irwin River in Western Australia glamal 
beds are known to occur below marme horizons 
whii^ an themselvas overlain by Coal Maasures 
H vimin laHitier ate ootree^y oom^ted with the 
ioMta CM IfieastiMs of Baktem Aostralia. then 


the glacial b6d%,whioh occur far below them in the 
sequence are also of Upper Carboniferous age Of 
the fauna of the marme beds m the Irwm River 
area the most important member, m some ways, is 
Paralegouraa jackaonx, the on^ Cephalopod so far 
recorded from there Its afi^ties (and by the 
kmdness of Sir Edgeworth David the wnter has 
had the opportunity to examme several specimens) 
are with Upper Carboniferous forms, ana as far as 
one may rely on this species it supports an Upper 
Carboniferous age for the bed which yields it m 
large numbers and for the glacial beds below The 
rest of the fauna shows some anomahes, eis Sir 
Edgeworth David has mdicated It is unfortunate 
that Schuchert does not consider this glacial 
occurrence 

Before leaving the question of the Australian 
beds, attention might be directed to the alleged 
presence of the ammonoid, Agathiceraa, m New 
South Wales and m W Australia As importance 
18 often attached to this in making correlations (and 
Schuchert himself mentions the occurrence), it is 
not beyond the pomt to state that some time 
ago Dr Spath and I examined the specimens m 
the British Museum (Natural History) sent over 
as that sjiecies They could all equally well bo 
Bellerophontids A few months ago I received a 
letter from Dr F W Whitehouse, of Queensland 
Umversity, statmg that he had published a note 
in Austraha some three years or so ago to the 
effect that the so called Agaikxceraa mtcromphalum 
IS a Bellerophontid 

Reference has already been made to some evidence 
for an Upper Carboniferous age for the Dwyka 
Conglomerate of South Africa The occurrence of 
the fish Palceontacua, and of the Crustacea Anthra- 
paloemon and Pygocephalua, m the Upper Di^ka 
Shales does not invahdate this, as Dr Du Toit 
has pomted out Dr A W Rogers has expressed 
a similar view Of great mterest is the diroovery 
of remains of the Oloaaopterxa flora beneath the tilhte 
at Strydenburg and at Vereenigmg Prof Seward 
and 3m: T N Leslie described the flora from the 
latter place— the Oloaaoptena and Oangamoptena 
leaves were associated with genera common m beds 
m the northern hemisphere, Leptdodendron, Cor- 
dattea, SxgxUana, and Paygm^yllum These 
hardly demonstrate an horizon as high as Middle 
Penman, to which Schuchert assi^ the Dwyka 
TiUite The flora and the mvertebrates together 
indicate an Upper Carboniferous age not only for 
the glaciation out also for the first members of the 
Oloaaoj^ena flora, an mterpretation accepted by 
Prof Seward Du Toit has well said of another 
occurrence, " It might be remarked at the outset 
that the majonty of the members of the Oloaaop- 
' lerM flora are of httle or no valve m establishing the 
abaointe age of the beds Recent work has been 
phowing more and more that oertam genna and 
'spedee thereof had a long range m time ” 
lie Eoca b^ (2000-6000 ft thiok),''whioh succeed 
the Dwyka Senes, are, in Schuchert’s view, <rf 
Baaal Upper Permian age It is an a m azi n g, though 
not n ope seartly incredible, development for steh a 
small pwiod of time 
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By means of the Upper Dwyka Shales, and more 
particularly from the White Band ”, which yields 
the marine reptile Meaomurua lenutdma, we can 
date the glacial deposits of South America It is 

C illy admitted that that band and the Iraty 
Shales of the Paranfi Basm are contempor 
aneous, so that, granted that the “ White Band ” 
is Upper Carbomferous in age, the Iraty Black 
Shales, which yield species of Meaoaaurua, are also 
of that age But beneath them occur the Rio 
Bomto Coal Measures, with a typical lower Gond 
waiia flora, mcluding Oangamoplena obovata and 
Qloasojttena spp , while lower down still are the 
Itarare Beds with a basal glacial horizon Du 
Toit has also adduced evidence for a Carboniferous 
ago for the glaciations in the San Juan area of 
Argentina, in which region he beheves that the 
Oloaaopterta flora, if not actually occurring with 


elements of the Northern Carboniferous flora, occurs 
in beds which are only shgbtl^ later than those 
3 nelding Canhoptena, Rhaco^na, etc This glacia- 
tion and that of Barreal, where a glacial tilhte is 
overlain by beds with a manne fauna shown by 
Cowper Reed to be of early Urahan age, receive 
scant reference by Schuchert 

Prof Schuchert has performed an arduous task 
m oomptlmg his lengthy work, and he deserves the 
thanks of all those w^o are interested in the problem 
with which he attempts to grapple We may differ 
from him, and contend that the evidence he adduces 
IS more in accord with a Urahan age for the late 
PaljBOzoio glaciation and for the first appearance 
of the members of the Ohaaoptena flora But at 
least his arguments will stimulate renewed interest 
and thought on one of the big problems of the 
stratigrapher and of the palseobotamst 


The Hormones of t 

ri^HE mflueiico of the ovaries on other tissues is 
-I an established fact , less is known of the effect 
of other glands upon the ovaries, but evidence is 
accumulating that the maturity and perio<licity of 
function of the female sexual glands depend on 
influences from other tissues or glands of the body 
Grafting exponraents have shown that an ovary 
from an immature animal mserted into the tissues of 
an ovanectomisod adult reaches matunty sooner 
than it would have done in its ongmal environment 
a mature organ grafted into an immature produces 
no observable effects and becomes f unctioniess A 
Lipschdtz has obtained similar results when an 
ovary is grafted mto a castrated male if the animal 
— guinea pigs were used — is an adult, hormonio 
effects, as shown by hypertrophy of the mammary 
glands, set m after 1^3 weeks, but if the animal on 
gradted is not fully grown there is a latent period of 
about SIX weeks ovanes from the same female 
may show these different latencies if grafted mto 
males of different ages (Jour £wl el Med Exper , 
No 6, p 1 , 1926) The grafted ovanes, however, 
do not usually show their normal peno^city, but 
enter into a state resembling prolonged oestrus 
y Tamura, workmg with mice, has, however, 
found evidence m some oases of the development of 
corpora lutea m grafted ovanes, the appearance of 
which suggested that they had been developed 
some time after the operation (Proc Roy Soc Ed%n , 
vol 47, p 148 , 1927) He also found that the 
presence of the testis did not affect the vitabty of 
the ovarian maft That ovarian regulation is at 
any rate partly somatic is further shown bjr the fact 
that removal of one aland leads to hypertrophy of 
the other, ahowin^ that some bodily factor limits 
the number of folhcles which can come to matunty 
at any one time In this oonnexion it may be 
mentioned that T Tadokoro, M Abe, and S 
Watanabe hawe found differences between the 
protons of oertain tissues in mdie and femide 
animals of various species [Jour FacuU AmcuU , 
BoiAmdo Imp. Untv , vol 23, p 1 , 1928) 

• oeaiiaiiMlhPsiii.m»- 
No.3|12»Vaivl28] 


^le Sexual Glands ^ 

Recent work mdicates that the anterior lobe of 
the pituitary and also the thyroid glands exert a 
defimte influence on the ovary It has long been 
known that the former mfluences both bodily and 
sexual growth, and also that it hypertrophies durmg 
pregnancy , recent evidence suggests that at least 
two, if hot three, different prmciples may be 
secreted by this gland, a growth promoting, on© 
hastenmg ovulation and sexual matunty, and one 
inhibiting ovulation by stimulatmg the develop- 
ment of lutein tissue Precocious matunty m rats 
and mice can be provoked bv mjection of macerated 
aqueous suspensions of fresh antenor lobes, cestrus 
settmg in after about three days acid extracts 
produce this effect m concentrations which have 
no effect on growth m an adult 

The same hormone occurs m human placenta 
and the urmary secretion of pregnant women 
expenments on fllterabihty and adsorption m- 
dicate that it possesses a smaller molecule than 
the growth promoting pnnciple On the other 
hand, alkalme extracts of lew fresh glands pro- 
duce growth together with luteinisation of the 
ovary the folhcles develop mto corpora lutes 
without ovulation, and with enclosure of the ova , 
further ovulation is prevented This luteal tissue 
sensitises the uterus to stunuh, produces iqammary 
overgrowth, and, developed during pr^panoy, 
results m prolongation of this condition There is 
some evidenoe that the eoemophil cells of the 
antenor lobe of the pituitary are concerned with the 
stimulus to growth, whilrt the basophils are m 
relation with the gonads <H M Evuis and M E 
Simpson, Jour Amer^ Med Aaaoc , vol 91, p 
1337 , 1928) It IB to be noted that the hormones 
of the pituitary act through the ovary , in the 
absence of the latter none of the effects upon the 
secondary sex characters are observed The exact 
relationship between the anterior pituitary mid tiie 
cyclic function of the ovary is not known, nor 
whether the secretion of hormones from the former 
isperiodib. 

!l%e thyixiid aiso ittffwmoe itpoQ the goilads. 
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but whether direct or ecoondary to its coincident 
effect upon the general metabo^m of the body is 
not known G R Cameron and A B P Amies 
have shown that the admuustration of the dried 
gland to mice and guinea pigs leads to a prolonga 
tion of oestrus, especially m the latter, and also to 
prolongation of the whole cycle in the mouse 
(Austral Jour Exp Bwl and Med Set , vol 3, 
p 37 1926) Feeding fowls with thyroid produces 

changes in the plumage, which m males takes on a 
henny character (F W R Brambell, Proc Roy Irish 
Acad, vol 37 B, p 117 1926 M Nevalonnyi, 

Bull de Vicole. super d’ogfronomie, Brno, 1928) but 
Brambell considers that this effect is not physio 
lomcal but due to the toxic results of the dosmg, 
which produces hyperthyroidism Apart from this 
change m typo tlmoid feeding has the same effects 
in both sexes B Zawadowsky (Jour btol mM 
expdr , vol 5, p 344 1927) has found that 

testicular degeneration m cocks and failure of egg 
laymg m hens follows the admmistration of thyroid, 
agam presumably a toxic effect 

It may be remarked m passmg that the secretions 
from both the antenor lobe of the pituitary and the 
thyroid gland 8u» essential for growth and mam 
tenance of normal health and any derangements 
will presumably affect the gonads ]U8t as the other 
tissues of the body on the other hand alterations 
of the OBstroua rhythm may occur mdependently of 
other obvious bodily changes, suggestmg that these 
glands may have a specific mfluonce on the gonads 
or that the latter are more sensitive to them stimula 
tion than the somatic tissues of the body 

The Testis 

The male sexual gland is responsible for the 
development of the secondary sexual characteristics, 
as the ovary is m the case of the female Like the 
latter organ, it consists of cells from which the 
specific sex cells are developed and also of interstitial 
cells which he between the seminiferous tubules 
it 18 generally held that the latter are the source of 
the hormone responsible for the appearance and 
maintenance of the secondary characters, smee an 
organ m which the tubules have degenerated, such 
as an autotransplant, can still produce an mtemal 
secretion Testes always become functionless, so 
far as regards the formation of spermatozoa is 
concerned, when removed from the scrotum, either 
by transplantation or by fixation m the abdomen, 
and the same phenomenon is observed m naturally 
undescended organs, as m the case of unilateral 
c^torohism m a rat described by W P Kennedy 
(Jour Amt , vol 01, p 362 , 1927) The de* 
generation appears to be o&iised by the higher 
temperature to which the organ is exposed 

On the other hand, some authors consider that the 
function of the mterstitial cells is nutritive rather 
thmi internal secretory, basing their opimon on the 
histologioal appearances of these cells and on the 
j^resenoe m them of hpoid manules which are not 
specific m nature and may mso occur m cells of the 
tubules which give rise to the spermatozoa (M 
Psclzek, PM Btol de ViccU v4t , Brno, vol 2, 
p 293 , 1923 S Morgenstem, Jour tnddtco btol , 
No 81121 Vol 123] 


Fasc 4, p 29 , 1925) In this case the mtemal 
secretion of the testis must presumably come from 
the external layer of cells of the eemmiforous tubules 
which usually survive m a degenerated organ 

The influence of the male gonads on metabolism 
has been followed after both castration and also the 
injection of testicular extracts In general, the 
results obtained so far have been rather incon- 
clusive smee they are irregular and shght m degree 
T C ShenandK H Lin have found no appreciable 
difference between the nitrogen excretion m the 
urine of eunuchs and normal men creatme was 
found in one case and the daily output of creatmme 
was variable in another, whereas normally creatme 
18 absent and the creatinine excretion constant 
(Chinese Jour Physiol, vol 1 p 109 1927) 

Castration has no effect upon the level of the blood 
calcium (L Perelman Jour medico btol , Faso 3, 
p 52 1925) 

V Korenchevsky has investigated the effects of 
castration and injection of extracts of testis and 
prostate upon the metabohsm of rabbits and dogs 
in a senes of papers [Brit Jour Exp Path , vol 6, 
pp 21 74 and 158 1926 Btochem Jour , vol 19, 
p 772 1925 vol 22 pp 482 and 491 , 1928) 

The development of obesity after castration does 
not always occur when it does it is accompamed 
by a decrease m both the nitrogenous and non 
nitrogenous metabolism there is little change m 
the metabolism if obesity fails to develop It is 
possible that these differences are due to variations 
in the response of the other intenially secretory 
glands to absence of the testes Injection of pro 
static extracts mcreases the nitrogen output m 
castrated but not m normal dogs, and a similar 
result was observed m the rabbit Injection of 
testicular extracts decriases the nitrogen meta- 
bohsm Experiments on thyroidectomised animals 
mdicated that the prostatic extracts acted on the 
metabolism by stimulating the thyroid gland 
whilst the effect of testicular extracts is similar to 
that produced by injections of msuhn, so that part 
at any rate of the influence of the former is due to 
the presence of the latter hormone m the extracts, 
as confirmed by exammation of their blood sugar 
reduemg power 

In the last two papers Korenchevsky has ex 
ammed the mfluence of lipoid extracts and of 
watery extracts fractionated at various reactions 
atrophy of the secondary sexual organs m rata 
was not prevented by mjectmg these extracts, and 
the effects on the metabolism of rabbits were 
usuallv an mcrease m the mtrogen metabohsm, 
provided that the thyroid gland was present It is 
doubtful how far these results can be ascribed to the 
presence of a specific hormone m the extracts 
mamtonanoe of the secondary sexual organs m a 
functional condition m the castrated ammal would 
appear to be a true index of the presence of a specific 
pnnciple, and this has not yet been accomplubed 

In conclusion, a few words may be said on the 
subject of rejuvenation A critical mveetigation of 
Voronoff’s experiments on the improvement of hve 
stock has been presented by F H A Marshall, 
F A E Crew, A Walton, and W C Miller (Ministry 
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Affno and Fuheriee, Board of Agno for Scotland) secondary sexual organs and characteristics m full 
investigators concluded that the methods of function and exert the normal influence of the testis 
experimentation were not sufficiently critical to upon the cells of the body, but also stimulate the 
enable an answer to be given to the question of subject’s own organ sufficiently to enable it to pro- 
whether teefacular grafting can improve we fertility duce bvmg spermatozoa the former effect can be 
of old stud bulls or the production of wool by the produced by secretions from the graft, but onty the 
offspnnK of grafted rams In any event the subject’s own testis can render lum fertile Testi- 
eoonomio importance of such experiments for Great oular graftmg is a useful method of mvestigating 
Bntam is probably only sh^t It is necessary to scientifically the secretory function of the testis 
b^ in mmd that a testicular graft, to give satis its usefuln^ as a practical measure must still 
factory rejuvenation, must not only mamtain the be considered not proven 

Obituary 


Phof Qzono Kassneb 

D r GEORG KAS8NER, emeritus professor of 
pharmaceutical chemistry and chemical tech- 
nology, died at Miinster on Mar 30, 1928, at seventy, 
one years of age From the Chemther ZtUung we 
learn the following particulars of his life A native 
(ff Liiben m Silesia, Kassner studied at Basel, Zunoh, 
and Breslau, and received his first appomtment m 
1884 at Breslau under Prof Poleck In 1891 he 
was appomted professor of pharmaceutical chem- 
istry and chemical technology at the University 
of Miinster, where for thirty-five years he directed 
the trammg of students of pharmacy He also 
took an active interest m municipal affairs, and 
served for fifteen years on the Town Coimcil In 
his teachmg Kassner laid stress on the use of volu- 
metric methods of analysis, and hu methods were 
ad^ted in many other institutes 
'llie work which Kassner had begun at Breslau 
led to a method of prepanng oxygen from the air 
by means of calcium plumbate One of the chief 
disadvanta^ of this method was the fact that it 
mvolved the use of carbon dioxide, and when 
Lmde’s hquid air process was discovered Kassner 
recognised its supenonty But, beum convinced 
that further progress m the econonucal production 
of oxygen from air would be on chemical Imes, he 
set to work to devise improvements, and m 1911 
he succeeded m finding ui mexpensive method of 
prepanng both oxygen and mtrogen from air by 
means of plumboxan, a mixture of sodium plum 
bite and sodium manganate This process works 
at 400° C , a much lower temperature than was 
needed for his older process, and, moreover, the 
use of carbon dioxide was eliminate 
During the War, Kassner discovered m the double 
compound of banum metaplumbate and btuium 
manganate a useful catalyst for the atmospheric 
oxidation of ammoma to mtnc acid at 600° C Bi 
addition to the work on lead compounds, he pub- 
lished numerous papers on other chemical subjects 

D» E F J Lovb 

T)sx University of Melbourne has suffered a loss 
in the death, on Mar 8, of Dr E F J Love, formerly 
aemor lecturer in natural philosophy A brother of 
Prof A E H Love, he was bom m Weston-super- 
Mare in 1861 , he became a scholar of St John’s 
College, CamlHti(k;e, and, after a short period as 
leotum in phyake in Birmingham under Prof 
No 3113, Von 133] 


Poyntmg, he was appomted to Melbourne m 1888 
While he mamtamed a close mterest in all branches 
of physics, his main mterest centred m geodesy and 
thermodynamics In 1893 he published an account 
of a measurement of p at Australian stations, and 
at the tune of his death he was secretary of the 
geodesy committee of the Australian National Re- 
search Council Dr Love was president of Section 
A of the Australasian Association for the Advance- 
ment of Science m 1907, when he spoke on the 
thermodynanucs of the voltaic cell, and during his 
teaching work m the Umversity of Melbourne he 
came to be recogmsed as an authority on thermo- 
dynamics Acoustics was another mterest, and 
during the last few years he has apphed the results 
of Sabine to the remedying of some local halls that 
had been acoustically defective He was president 
of toe Victonan branch of the Bntish Astronomical 
Association from 1899 until 1903 At the end of 1927 
he retired from active teachmg duties, and he then 
presented to the Umversity a valuable collection of 
scientific periodicals and works on geodesy 


We regret to announce the folio wmg deaths 
Prof Henri Andover, professor of astronomy at the 
Sorbonne m Pans sinoe 1003, and an assooiate of the 
Royal Astrononuoal Society, on June 12, aged sixty- 
six years 

Prof Franz Keibel, director of the anatomical and 
biological institute, Berhn, and a member of the 
Prussian Academy of Scienoea, author of tJie “Normen- 
tafeln” of vertebrate development, and with Franklm 
P Mall of “ Handbuoh der Entwicklungsgstohiohte 
der Mensohen ", on April 27, aged sixty seven yean 
Prof Charles Moureu, professor of org^uuo o^mistry 
at the Coll^ de France and an honorary fellow of 
the Cbemioid Society, aged sixty-six years 
Mr Robert Ridgway, member of the Natunud 
Academy of Sciences, curator of the division of birds 
m the U 8 National Museum smoe 1876, who was a 
past president of the Amencan Onuthologioal Umon 
uid an honorary member of the British Ormthologioal 
Union, on Mar 26, aged seventy-eight yean 
Dr Charles E de Mediois Sajous, professor of 
apphed endocrinology in fhe graduate school of medi- 
cine of the Umversity of Pennsylvania, and president 
in 1917 of the Amencan Association for th8 Study of 
Internal Seoretiona, on April 27, aged seventy she 
years 

Mr M R Oldfield Thconas, F R S , f or many yean 
assistant in charge of Mammalia. Britisb Museum 
(Natural History), on June 16, sged seventy-one 
yean 
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News and Views 


Wb have received from Dr W G Woolnough, 
geological adviser to the Australian Commonwealth 
Government, some comments on the leadmg article 
m Natobb of Mar 2, dealing with the place of biology 
in school science This article, while stressing the 
unfortunate consequences of the neglect of biology 
m the schools oumoula, pomted out that unless 
biology was approached through the medium of 
physios and chemistry the diacipUno of exact and 
critical thmking that these sciences confer might bo 
seriously weakened Dr Woolnough behoves that 
“ it IS the very inexactness of the ‘ biological ’ sciences 
which trains those habits of observation as opposed 
to manipulation, and which brmgs out the faculty 
of discrimination which is the essential of true 
scientific research ” But this is only true provided 
the student has already some basis of observational 
and mampulative trainmg on which to develop his 
faculty of discrimination , the whole pomt of the 
article was to show that physios, chemistry, and 
mathematics could not be displaced from this service 
by biology 

That this is so is well shown by the actual illustra 
tion given by Dr Woolnough m support of his views 
After much experience m teaclmg microscopical 
pelTology he has found the heuristic method most 
effective The meamng of such terms as refractive 
mdex, double refraction, cleavage, etc , is demonstrated 
to the students, who are then encouraged to make 
their own discoveries, aided only by a simple tabular 
gmde and their text books But tlus method is only 
effective because the working matenal can be relied 
on not to ‘ play tricks ’ with the young student 
Cleavage and double refraction, for example, are 
defimte physical phenomena a doubly refractmg 
crystal does not suddenly change its mind and 
become opaque for a few days, whereas superficially 
erratic behaviour of this order is a commonplace in 
biology Had his duties been connected with bio 
logical instead of non biological instruction — with, 
say, mycology instead of petrology — ^he would have 
bem brought up against this essential difference 
It IS precisely because exact {Aysical science is the 
foundation of Dr Woolnough's teaching methods 
that be is able to use the method at all 

CoBXWAU, has produced many distinguished 
engineera and men of science, but none more worthy 
than Humphry Davy It was therefore very fitting 
that Penxanoe should do honour to her most die 
tinguishsd citisen, who was bohs just opposite the 
spot where his statue now stands, and where the oele 
bration was earned out At noon on June 8 the mayor 
and oounoU of Penzance and the following Sir 
Humphry Davy Rolleston, Ool R Humphry Davy 
and 1^ wife, and R. Davy (descendants of the family). 
Sir Amlnose Fleming, representing the Royal Institu 
tion s Dr J Symons (president), E H Davison 
(secretary), and members of the Royal Qeologioal 
Society of Cornwall ; J C. Tregartben (president), 
^ ^ HmiU (secretary), and members of the Royal 
m 3112. T6X. 1231 


Institution of Cornwall , H Jennor and W L Fox 
(past presidents), E W Newton (secretary), and 
members of the Royal Cornwall Polytechmo Society , 
WET Hartley, principal, Umversity College, 
Exeter, and others met at St John’s Hall, and walked 
in procession to the statue, where a platform had been 
erected, and m the presence of many thousands 
several speeches were made 

The Mayor of Penzance, Mr W G Goodfellow, said 
in the course of his remarks We are met here to-day 
to do honour to the memory of one of the illustrious 
sons of this borough Of the throe learned societies 
of Cornwall responsible for arrangmg these oelebra 
tions, two of the presidents are Penzance men, bom 
near this spot, as also was the case with Sir Humphry 
Davy himself Dr Symons and Mr Tregarthen then 
laid a wreath of laurel on the monument Dr 
S 3 mtton 8 , speaking on behalf of the throe learned 
societies of Cornwall, said that a former mayor, Dr 
Richard Pearce, on the occasion of his laymg the 
foundation stone of the present Market House in 1830, 
remarked that the site of the assembly would ever be 
considered as memorable It was here that the 
greatest philosopher of the age first devoted himself 
to that science which rendered his name immortal , 
“ Humphry Davy was bom m the house just below, 
where ho resided with his parents until they removed 
to Varfel, Ludgvan, when ho was six years of ago” 
It 18 somewhat a remarkable coincidence that tlii^ 
laymg of this wreath should have devolved upon two 
who were bom within a few yards of his birthplace, 
and who are now the presidents of two of the Royal 
societies of Cornwall Mr J C Tregarthen, spieaking 
on behalf of the scientihc societies of Cornwall, thanked 
the Mayor for the civic welcome and said that Davy’s 
almost last words were ‘ ‘ I have added some little to the 
quantity of human knowledge, and I have endeavoured 
to add sometlung to the quantity of human happmess” 
A public meeting was held in the Pavilion m the after- 
noon, at which the speakers were Sir Humphry Davy 
Rolleston, Sir Ambrose Fleming, and others 

Mb R a Watson Watt announced m his Symons 
Memorial Lecture to the Royal Meteorological Society 
(see Natubb, Apnl 6, p 646) that current weather 
maps were to be broadcast from Daventry (5XX), 
and a specimen synoptic chart as received by wirolesa 
was reproduced in our columns Arrangements have 
been completed by the Meteorological Ofifioe, Air 
Ministry, the British Broadcasting Corporation, and 
Messrs Wireless Pictures (1028), Ltd , for the expen 
mental issue from Daventry (6XX) of such weather 
maps by the Fultograph process between 2 o’clock 
and 2 26 F H on Tuesdays and Thursdays, and 
transmission oommenced on June 18 The map will 
be prepared by the Meteorological Office and is 
similar in form to those published m the Press It 
shows the conditions over the Bntish Isles and the 
neigbbounng sea areas, and is not only of mtereet to 
many who receive the official forecasts and like to 
visualise the conditions on which they are based, but 
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should also be of great value to those who have 
sufficient knowledge of the weather to be able to base 
forecasts for their own locality upon it The great 
difficulty in the past has always been to get weather 
maps delivered quioVdy enough for piaoiioal use to be 
made of them Wireless transmissions will overcome 
this difficulty, and though during the experimental 
period the 7 am weather map will not be broadcast 
before 2 pm;, should the experiment prove snocessful 
it may be possible to arrange for an earlier trans 

The publication of two volumes of the Annual 
Report of the Bureau of American Ethnology within 
a short period of one another emphasises the extent 
and value to anthropological science generally of the 
researches which are bemg earned out under official 
auspices m the Ignited States In the interests of 
research workers in other parts of the world it is to 
be regretted that pubhoation of these reports is much 
delayed Early publication of a record of results is 
most desirable even if that means postponement of 
comparative study In this matter the promptness 
with which the British Museum has published the 
results of its investigations in Honduras is worthy 
of much praise and also emulation by other official 
institutions In the present case the forty second 
Annual Refiort, which was the earlier to appear, 
carries us only to 1925 Much important work has 
been done smee then The forty first Report, which 
has only just appeared, covers the work of five years 
from 1920 to 1924 Although it must be recognised 
that the permanent value of these volumes lies in the 
“Accompanying Tapers", in which members of the 
staff record the result of their investigations, yet the 
brief introductory rejiorts of the cluef. Dr W J 
Fewkes, are of the greatest interest to those in other 
countries who wish for an authoritative survey of 
the general trend of investigations m American 
archeaologv and ethnology In the present instance 
in the years under review there has been a great 
moroase in popular mterest m the abongmes, and 
this has strengthened a movement to preserve as 
national monuments important ancient sites of eb 
origmal culture It is also to be observed that a 
sense of responsibility towards the Indian is growing, 
a gratifying if somewhat belated sentiment 

It is interestmg to note how, in the years covered 
by the forty first and forty second Annual Reports 
of the Bureau of Amencan Ethnology, the area 
covered by the work of the Bureau is being extended 
to wider fields A beginning has been made in ex 
amitung and attempting to preserve such vestiges of 
the ancient culture of Alaska as have survived 
Within the United States themselves, the south 
western area, not unnaturally in view of its cultural 
importance, for long almost absorbed the resources 
of the Bureau Now, however, attention is being 
turned to the south east To the forty second Report 
Mr John R Swanton contributes two papers dealing 
with the Creek Indians and one m which he reviews 
the information relatmg to the aboriginal culture of 
the south east to be found in the wntmgs of the early 
English, French, and Spamsh writers, as weU as the 
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material oolleoted by himself The late Mr Wilham 
E Meyer, a lifelong student of Indian antiquities and 
culture, though not a professional archeeologist, is the 
author of a study of Indian trails of the south east 
A paper by the same author on two prehistoric villages 
in middle Tennessee is included in the forty first 
Annual Report The Gulf area, which falls within 
this south oasteni zone, is peouharly important for 
American ethnology, as the earhest inhabitants appear 
to have been a brachycephalic type such as is found 
nowhere else in America A third extension which 
will be of much moment for the work of the Bureau 
in the future arises from its responsibility for work in 
Hawau As a result of a prelimmary survey of the 
Hawauan material, made when the Pan Pacific Con 
gress was held at Honolulu, it has been pointed out 
that the study of Hawauan culture involves an ex 
tension to Samoa and other parts of the Pacific — a 
suggestion which has already borne fruit, for since 
the date of this report much valuable work has been 
done by Amencan investigators m the Pacific This 
emphasises the reflection from which we started, that 
early pubhoation of these reports is greatly to be 
desired 

The Faraday Society is arranging a general discus 
Sion on “ Molecular Spectra and Molecular Strut ture ", 
which will be held at the University of Bristol on 
'1 uesday and Wednesday, Sept 24 and 25 A general 
introtluotion to the subject will be given by Prof 
W E Gamer and Prof J E Lennard Tones The 
subject will be discussed m three sections, namely, 
band spectra in the visible and ultre violet, which will 
be specially introduced by Prof O W Richardson , 
the Raman effect, to be introduced by Sir C V 
Raman , and infra rod spectra, which will be mtro 
duced by Prof C Schaefer in respect of sohds, Prof 
J Leoomte in respect of hquids, and Sir Robert 
Robertson in respect of gases Papers have already 
been proinised by Mr S Barratt, Prof O B Bonino, 
Prof J Cabannes, Prof W E Curtis, Prof P Daure, 
Prof I W EUis, Prof V Henn, Prof E Hulth6n, 
Pr R C Johnson, Prof V Kondratjew, Prof E F 
Barker and Prof C F Meyer, Pr A M Taylor, and 
Mr FIG Rawlins In addition, contributions are 
expected from Prof R T Birge, Dr H A Deslandres, 
Prof F Hand, Prof R S Mulliken, and Prof R W 
Wood ^ 

As m the case of recent successful dtsoussions 
arranged by the Faraday Society, all the papers will 
be issued m advance proof, and the authors will be 
invited to devote a few minutes only to directing 
attention to points which they deem to tnent special 
discussion, so that there will be adequate time for 
a lively general discussion By the kmdness of the 
Council of the Umversity of Bristol, members and 
visitors will be aooommodated at the newly opened 
Wills Hall Particulars of arrangements can be 
obtained from the secretary of the Faraday Society, 
13 South Square, Gray’s Inn, W C 1 Cheap railway 
facihties will also be obtainable for those attending 
the meeting In view of the exceptionally large 
number of guests from abroad who will be attending 
this meeting, it is expeoted that there will be » 
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oorrMpondingly large attendance of British workers 
The Society extends a cordial invitation to all those 
interested, whether they stfe members of the Society 
or not, and in particular invites research students 
to be present 

Thk dailgers attaching to ignorant treatment and 
working of different types of land are well known to 
the practical agriculturist The subject was discussed 
(Daily News BuUehn, Science Service, Washington, 

D C ) by Mr Paul Redington, chief of the Bureau 
of Biological Survey, when ajieaking at the banquet 
of the Third New England Forestry Congress held 
in Hartford, Conn After alluding to the fact that 
much of their forest land is more profitable for pro 
ducing wood and game animals, Mr Redington ex 
pressed the opinion that in the present era of agn 
cultural depression through over production it is a 
nustake to increase the area of farm lands by draining 
and breaking up of swamps and shallow lakes “ Too 
largely ”, he said, “ in the past such areas have been 
looked upon as something merely to be drainwl to 
get nd of the water and make the land available for 
the production of fann crops and live stock In 
many instances this has reclaimed lanil that was 
utterly unsuited for such pitiduction, and at the same 
time it hM destroyed it for uses to which it might 
have been more profitably devoted So long as there 
IS more land available than is needed for agncultural 
and live stock production, which is the case in the 
United States, extensive drainage projects are, in my 
opinion, misdirected effort ” Irom a different view 
point the caution applies with ccjual force to Cii'eat 
Britain We are not in the position of having more 
luid available than is required for agricultural 
purposes , but it is not in doubt that considerable 
areas of undeveloped lands in the country will not 
respond to expensive drainage operations and become 
thereby of value for agncultural purposes The first 
step in the treatment of much of this land is by way 
of afforestation Drainage works with the latter 
object in view are comparatively inexpensive and 
will not involve the larger scale and excessively costly 
operations (with probable disaster as their outcome) 
which are now being announced in some quarters as 
a panacea for unemployment. 

Ik the May issue of the Journal of Chemical Educa 
turn C A Kraus and S T Arnold describe the results 
of an investigation mto the training which chenysts 
should have before entenng ohenucal mduatry They 
visited a nupaber of industrial and research labora 
tories in the United States and collected re|>re 
sentative opinions from research directors and woi^ 
managers From a collation* of these opmions, it 
ai^iears that graduates trho propose to adopt an 
industnal career should have a thorough knowledge ' 
of general analysis, particuhu'ly quantitative, a sound 
working acquaintanoe with fundaniental oigamo 
chemistry, facility in the use of Enghsh) and a reading 
knowledge of foreign languages, especially Qerman 
TnMmng m industnal dbenustry and in engineering 
wfW not stressed, but it was felt that the student 
fhoukllMive a reMonably good eqmpment m mathe- 
ailis, yoi 123] 


matics and pliysics, emphasis being laid upon the 
importance of thermwlynamics There was little 
demand for a knowleilge of the latest developments 
of academic chemistry, but the desirability of a year’s 
post graduate research was urged by practically 
everyone Stress was also laid upon peraonality It 
would bo interestmg to know the views of English 
industrial chemists upon this matter, since a large 
number — probably the majority of graduates in 
chemistry at Britisli universities enter the chemical 
indiistiios, and it is clearly of gieat imjiortance to the 
country as a whole that they should reach their 
maximum efficiency as quickly os jmssihle In 
cidentally tht fori most position assigned to analytical 
chemistry may bo commended to the attention of 
science masters m tlie schools, vvliere tliere is a notice 
able tendi noy to cut down analysis to a minimum 
RbfbrencI!. was made in our issue of Doc 17, 1927, 
p 800, to tho Belgian National I und for Scientihc 
Heseareh which was inaugurated at the centenary 
celebrations held that tear of the famous Cotkenll 
Works at Seraing According to the I imenal Tune 12, 
within a year a sum of no less than £840,000 was 
given by some 1200 siibsi nbers, and gmnts have lieeii 
made to 30 engineers and scientific workers to enable 
them to carry on original investigation under their 
employers .Subsidies have also been allocated to 
research students iho romantic storv of the 
Cockonll firm, which employs several thousands of 
workmen begins with the Lancashire mechaiucian, 
William Cockonll ( 17'i9-1832), who after some adten 
tiu-es in Russia and Sweden settled in Belgium m 
1799 and entered into a contract to supply spuming 
machines, thus introducing into that country an 
industry of which England hail pievioiialy liad a 
monopoly It was his sons Charles, Tamos, and John 
who in 1817 foundeil tho factory at Seramg, John, 
in 1836, becoming the sole proprietor Ho died of 
typhoid fever while on a visit to Russia in 1840, but 
in 1867 hiH remains yvere removed to Belgium Owing 
to the German occupation, the centenary of the works 
could not be celebrated m 1917, but on the one 
hundred and tenth anmy ersary of their establishment 
important gatherings were held, and it was then that 
the King of Belgium made the appeal for tho creation 
of the National Research Fund 

A 1*RIE1:.IMINAKY programme has been issued for the 
one hundred and tenth annual meeting of the Swiss 
Society of Natural Sciences The meeting will be 
held at Davos on Aug 2»-Sept 1 , under the presidency 
of Dr W Schibler, and the proceedings will be divided 
iqi among seventeen sections The programme 
includes lectures by Dr W Monkofer, of Dayms, on 
problems of meteorological radiation research, by 
O Bener, of Chur, on mountain rood constmetion and 
science , by Prof R Staehelin, of Basle, on the 
physiology of high altitudes , by Prof E Guy 6not, 
of Geneva, on the hypothesis of morphological 
territories m biology, and by Prof R Doerr, of 
Basle, on the submioroscOpif forms of life Excur 
oions to the Swuss National Park, to one of the 
mstitutes for the study of the physiology of high 
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altitudes, to the Davos observatory, and to other 
places of interest, are being arranged All oorre 
apondenoe should be addressed to the secretary. 
Dr W Mbnkofer, Observatoire physioo m^ttoro 
logique, Davos Platz The titles of oommunioations 
for the sectional meetings should be sent in by 
June 30 

The Annual Report of the Impenal Institute for 
1928 18 a record of many useful activities in the 
investigation of agricultural and mineralogical prob 
lems, the answering of inquines, and the promotion 
of various educational projects Among the investi' 
gations there may be mentioned the examination of 
Tasmanian stnngybark pulp, which showed its value 
in the manufacture of artificial silk , tests which prove 
that Indian hemp is equal to European hemp m its 
resistance to fresh and salt water , the suitability for 
bnck and tile making of clays from various parts of 
the Bntish Empire, and the examination of many 
mineral specimens These are only a few examples 
of the kind of work which now engages the Impenal 
Institute, and they show its importance in research 
into the economic value of various parts of the Bntiah 
Empire 

A DKSCEiPTiVB pamphlet on the Hudson Bay 
Region, with many illustrations and maps, has been 
issued by the Natural Resources InteUigenoe Service 
of the Canadian Government The forthcoming com 
pletion of the Hudson Bay railway to ChurohiU, m 
providing a new route to a vast region, revives mterest 
m the resources of this part of Canada After physteal 
and histonoal introduction, the pamphlet oontmues 
with a desonption of the forests, minerals, water- 
power, and game Gold, silver, and copper *ino ores 
have been located and m some places are being 
worked The pamphlet, which contains no exagger 
ated claim for this part of Canada, is an interesting 
example of the way in which lands that were formerly 
little known were assumed to be of no value, but are 
now proving relatively attractive and at any rate not 
unworthy of considerable attention 

The seventh congress of the Far Eastern Associa 
tion of Tropical Mediome, held at Calcutta in 
December 1927, was the subject of cm article m 
Natcbb of Mar 3, 1928 The Trontactvm* of the 
Congress are now m course of pubhoation (Calcutta 
Thacker’s Press and Directonee) m three large 
volumes, each of approximately 1000 pages, of which 
the first has already been received. The growth of 
the work done by successive congress^ may be traced 
by the size of the Trantaetvms, which has gradually 
increased m successive usuee ; those of the congress 
held m Hong Kong m 1012 were ocmtained m a single 
volume of 399 pages, while those of the sixth congress 
held in 102fi m Japan required two volumes and 2313 
pages The present volume comprises the proceedings 
of Sections 1 and II — the subjects of mediome and 
dermatology, pathology, surgwy, ophthalmology, 
gyniseology and diseases of pregnancy, mental 
IqrgiMie and psychiatry, radiology, dentistoy, State 
Attaaedicine, gen^ and special faygie^ and matenuty 
«Bd child welbre. Ei^ty-Mvrai papers, many of 
No. 3118, Vox. 1831 


great mterest, with the discussions which followed 
their reading, are oontamed in the present volume, 
which IS illustrated by 01 plates, mostly m half tone 
The editor, Lieut Col J Cunningham, is to be con 
gratulated on the result of his labours The two 
volumes still to appear, which will contain the papers 
on such subjects as plague, cholera, leprosy, tuberou 
losis, bacteriology, protozoology, malaria, keda azar, 
medical entomology, helmmthology, diseases of 
nutrition and defioiency diseases, immunology and 
chemotherapy, and rabies, promise to be even more 
interesting than the present one to the general soientifio 
reauler 

A NEW volume of that comprehensive work entitled 
"Nauka Polska" (Polish Science), published by J 
Mianowski, Warsaw, for the Institute for the En 
oouragement of Scientific Works, has recently been 
issued This quarto volume of nearly 700 pages is 
the result of the collaboration of seventy five leading 
soientifio workers, who have reported upon the ttin ana 
of organising and developing education and research 
m science subjects m Poland Much attention has 
evidently been devoted to a consideration of the un 
mediate and future needs of the soientifio institutions 
in the nation’s various centres of learning, but pubho 
attention is also directed to the progress already made 
during the past decade " Nauka Polska ’’ not only 
moludes the natural and physical sciences and their 
numerous subdivisions, but also gives an account of 
work m Poland on psychology, orimmology, aerodyna 
mica, technology, geography, ethnology, philology, 
architecture, etc Interest has hitherto been most 
concentrated on the applied sciences, such as the 
teohnology of the metals It will be recalled that the 
president of the country. Prof I Moeoioki, m himself 
a distmguished ohemist and was formerly direotor of 
the ChoRow Fixation of Nitrogen Industry in Polish 
Silesia. Until recently it was not possible to form an 
opinion of the extent of the scientific work which was 
bemg oonduoted in Poland since investigstors pub 
I hshed their results m Russian or German journals 
Whilst this is no longer the case, one difficulty remains, 
namely, the fact that researches appearing m Polish 
pubhoations only become known to scientific workers 
abroad through the vanous ^bstraoting journals. 

The Herbert Spencer lecture dehvered at< Oxford 
on May 14. 1929, by Dr C. S Myers had foeits sub- 
ject "Psyobologioal Conceptions in Other Scienoee’’ 
(London Oxford Umvendty Press 2« net) The 
speaker is thus reversing t^ conventional practice 
of mterpretmg the ‘ higher ' scienoee m the limguage 
of the ‘lower’ There is a growing belief among 
physiouta that it la impoesible to predict what an 
individual atom or eleo^n will do or which of the 
posable jumps of a quantum will occur next The 
psychologist, whoee chief preoccupation has bem 
with the individual, even when that individuid was 
recognised as part of a group, has found TneoWiMni^ 
everywbnw, yet prediction with iregard to the ia- 
dividuid inqjKlsai^ 'Dr, ICyera in the leotiM in- 
quires haw far knowledge ci the meolal world k 
hMhfuQr aoniichble to -tha matartal worid. He ^ 
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reviews various problems, suoh as the distmoiion 
between primary and secondary qualities, estimation 
of weight and appreciation of colour, the intensity of 
sensations, and shows how, with the development of 
knowledge, ideas of the ‘ absolute ' have been gradually 
replaced by those of the * relative ’ Physios also 
has progressed along a similar path, sind m place of 
the older notions of substanoe and absoluteness is 
findmg itself occupied more emd more with structure 
and entities in themselves unknowable and un 
imagmable The lecture is very mteresting and 
suggestive and the point of view ongmal It should 
prove stimulating to all scientiflo workers who are 
interested in the more ultimate problems of knowledge 

Thb Huxley Memonal Lecture for 1930 of the 
Impenal College of Science and Technology will be 
delivered by Prof Graham Wallas, emeritus professor 
of political science in the Umversity of London, on 
Monday, May 6, 1930, at 5 30 i* h 

A sifsxi, earthquake was recorded at Kew Ob 
servatory on June 10 The first tremors reached the 
Observatory at 23 h 7 m 01 a GMT The shock 
ongmated under the Arctic Oceam about 200 miles 
from the Norwegian coast and about 250 miles from 
Tromso, near latitude 7 T N , longitude 9° E A large 
earthquake was recorded at the Observatory on Jime 
17 The first tremors arrived at 23 h 7 m 37 a 
GMT, and the epioent*e is estimated to have been 
about 12,000 miles away 

Thb Albert Medal of the Royal Society of Arts for 
the current year has been awarded by the Council, 
with the approval of the president, the Duke of 
Connaught, to Sir Alfred Ewing, Principal and Vice 
Chancellor of the Umversity of Edinburgh, “ for hia 
work on magnetism and his services to technical 
education” The Medal was founded in 1863 as a 
memorial to Prmce Albert, and is awarded each year 
“for distinguished merit in promotmg arts, manu 
faotures, and commerce ” 

At a meeting of the executive committee of the 
Impenal Botamcal Conference (1924), held m London 
on Jan 18 last, it was decided to arrange a short 
Impenal Botamcal Oonference to be held immediately 
before the International Botamcal Congress m 1930 
The Impenal Botamcal Conference, whiol) it is m- 
tended should last only one day, will meet m London 
on Fnday, Aug 15, 1030, at the Impenal College of 
Soienoe ahd l^ohnology, South Kensington, 8 WJ 
The agenda before the oonference will be purely of a 
busmess nature The proposal to hold a further 
Imperial Botanical Conference m 1036, on Imes supijiar 
to that held in 1924, will be disoussed, and, if necessary, 
the appropriate orgamaation lot oonvamng the con- 
ference will be arranged Reports of the committees 
which have dealt with the resolutions of the 1924 
oonferotce wUl be received 

' Ta> Janu^-Mardi iMue of Th» IforkTs HtaltK 
(Vcd No 1), the organ of the League of Red 
Cluaa SooMiea, la preaented to readeoi in quartet 
fptxo), Aa experixaant. ^ A aorvay ,nf tha pre ac ot | 
position of kproay it c o mirrenoe d in thia numbtrf 
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Tbu Medical Directory Guide to “Bntish Spas and 
Climatio Health Resorte ” for 1929, edited by Dr 
R Forteecue Fox, has been issued by Messrs J and A 
Churchill, 40 Gloucester Place, W 1, pnoe Is In 
formation is given of the medicinal waters and spas 
of Great Bntain and of marine and inland health 
resorts, with the olimcal indications which may influ- 
ence the choice of a particular spa or resort for a 
patient 

Thb monthly publication of the Air Ministry known 
as the Marine Observer fills an important place m 
meteorological research with its copious notes supphed 
by observers at sea on various phenomena, and its 
abundant charts and illustrations A feature of 
recent numbers has been the general articles compiled 
at the Air Ministry on various aspects of marme 
meteorology These are valuable chapters, not only 
to sailorsr but also to students Tlie May issue 
contains a long article on the formation, occurrence, 
and prediction of fog, and another article on the 
loccd winds of the Mediterranean and Black Seas 
The April number had an account, illustrated by many 
charts, of tha distribution of ice m the western North 
Atlantic, with special reference to the work of the 
Umted States Manon expedition in Davis Strait m 
the summer of 1928 

Wb have recently received copies of a number of 
LeafleU issued by the Ministry of Agriculture and 
Fishenas, which have been lewntten m order to 
bnng them up to date with advances m knowledge 
The Leaflet! deal with various pests affecting agn 
culture and serve to keep the farmer and grower 
advised as to the best practical measures for con- 
troUing suoh enemies Apple capsids are of particular 
interest because they have only become senous pests 
during the present century, and a good deal of research 
has been, and is still being, concentrated upon them 
The latest Leaflet on the subject was rewritten in 
August 1928 and revised in January 1929 in order to 
bnng to pubUo notice the results of recent practical 
researches Other Leaflets deal with onion fly, slugs 
and snails, msectiqides, and kindred subjects 

A OATALOOITB of books on chemistry and chemical 
technology has been issued by Messrs H K Lewis 
and Co , Ltd , 130 Gower Street and 24 Gower Place, 
W C 1 It contains particulars of a large number 
. of books arranged under a very oonvement system of 
olassifloation 

Mbssbs Frsuiois Edwards, Ltd , 83 High Street, 
Marylebone, W 1, have just circulated a handsome 
.Ulustrated catalogue (New senes, No 2) of some 1000 
'books, pamphlets, and engravmgs relating to North 
Amenoa, which should be of interest and value to 
^geographers wid histonans The catalogue contains 
facsimile reproductions of the title pages of many of 
the works hated , also bibliographic notes on some of 
the volufhes 

MB8SSB.C,BAXBS,244B;ighHolbom,London,W Cl. 
have sent us a copy of the n5w issue of their classified 
Hst of aeomul bud scientiflo instruments (No 94) 
list i* now sent out twice a year only Ae usual. 
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the list oontams a comprehensive selection of micro 
scopes and microscope accessories, and there is a 
large section on surveying instruments, which, it may 
be noted, are let out on hire Arrangements can also 
be made for hirmg other apparatus Other sections 
deal with projectors, telescopes of various kmds, and 
various physical apparatus 

Applications are invited for the following appoint 
ments, on or before the datds mentioned — A junior 
assistant at the Forest Products Research Laboratory, 
Pnnces Riaborough — ^The Secretory, Department of 
Scientific and Industrial Research, 16 Old Queen 
Street, Westminster, S W 1 (June 26) A geologist 
m the Geological Survey Office, Department of In 
dustry and Commerce, Irish Free State — The Secre 
tary. Civil Service Commission, 46 Upper O’Connell 
Street, Dublin (Juno 26) A junior lecturer m the 
department of pathology of the University of Liver 
pool — The Registrar, The University, Liverpool 
(June 27) A head of the school of engineering at 
The Polytechnic, Regent Street — The Director of 
Education, The Polytechnic, Regent Street, W I 


(June 28) An assistant lecturer in machine drawing 
and design m the engineering department of the 
County Teohmoal College and School of Art, Newark 
— ^I’he Secretary, County Teohmoal (Jolloge and School 
of Art, Newark (June 29) A number of jimior 
assistants at the National Physical Laboratory — The 
Director, National Physical Laboratory, Teddmgton 
(June 29) A wireless engineer under the Govern- 
ment of Nigeria for the Posts and Telegraphs Depart- 
ment — The Crown Agents for the Colomes, 4 Millbank, 
S W 1 (quoting M/1267) An assistant lecturerin the 
dejiartment of biology of the Huddersfield Tochmcal 
College — ^The Director of Education, Education Offices, 
Huddersfield A lecturer in chemistry and physics in 
the school of pharmacy of the Merchant Venturers’ 
Teohmoal College, Bristol — The Superintendent, 
Merchant Venturers’ Technical College, Bristol A 
lecturer in bmlding and civil engineering at the 
Royal Technical College, Salford — ^The Secretary for 
Education, Education Office, Salford An assistant 
in the mechanical engineering laboratory of Uni 
versity College, lyondon— The Secretary, University 
I College, Gower Street, W C 1 


Our Astronomical Column 


Thk Total Solas Eclipse of May 9 — Dr Baade, 
of Bergetlorf Observatoiy, was stationed at Sogod in 
Ahi|jf||||topme island of Cebu He reports in Agtr 
MkttSHfvil fbat cirrostratus clouds interfered with 
the j^idfography of the outer corona , but very 
snooMsfuI plates of the inner corona were obtained, 
which show its structure clearly Rev TER 
FhiUipe exhibited at the meeting of the Royal 
Astronomical Society on June 14 some prints of the 
corona obtained by Dr R Waterfleld at Iloilo, 
Phihppines The extension shown on these was about 
one solar radius, but the negatives showed it a good 
deal further There appear^ to be much less exten 
Sion of the corona near the sun’s poles than else 
where , this is a famihor feature at sunspot mimmum 
but less common near maximum 

The Futche of the Sun — The above is the title 
of the first of three artioles by Dr Harold Jeffreys 
on ^logy and the related sciences to appear in the 
Realul , the first is m the June issue Dr Jeffreys 
notes that the hypothesis of the contraction of a 
great rotating mass of gas with an acoompanymg 
shedding of equatonal rmgs (onranally proMunded 
by Laplace and developed by Roche, Helmholtz, 
Kelvin, Lane) was held by many astronomers up to 
the b^guming of this century , it was gradually 
discarded on two grounds , it gave an inauffioient 
time soale, and there were grave dynamical diffioulties 
in connexion with the momenta of momentum of the 
sun and planets / 

Part of the contraction hypothesis was held until 
the year 1924 , the dwarf stars were supposed to bo 
those that had contracted beyond the point of con 
tmuing to have a purely gaseous constitution, so that 
^ Lane’s law their temperature would now dechne 
Eddington then concluded by theoretical reasoning 
that the rate of radiation of energy should depend 
almost wholly on the moss of the star On plotting 
the stars of known moss he found that both giants 
and dwarfs lay on the same curve, and that the state 
of perfect gas continued much longee than was pre- 
viously supposed, owing to the stripping off of Qie 
outer rings m electrons in the stellar atoms. A strong 
oonfirma^n of the correctness of this oonohision was 
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afforded by the demonstration of the great density 
of the oompamon of Sinus, which at the same time 
gave a proof of the shift of spectrum lines in a strong 
gravitational field which Emstein had predicted 

The energy of stellar radiation is now asenbed to 
the conversion of the stellar matter into light and 
heat , the details of the process ore still obscure, but 
It is conjectured that colliding protons and electrons 
may cease to exist as matter, booming simply radia 
tion The energy in the atom is so great that the 
possible life of the stars is extended from a few nulhon 
years to many millions of millions The former con 
tradiotion between the estimated past duration of the 
sun and that of the earth has thus been completely 
removed 

The Ofacity of Stellab Atmosphbees — The 
Bakenan Lecture at the Royal Society was delivered 
on June 6 by Prof E A Milne on the subject of the 
opacity of stellar atmospheres He notes that the 
problem involves the study of the property of layers 
of gas, given the amount the energy flux, and the 
intensity of the cpravitatiQnal field it is further 
necessary to consider the efteot of ohanging tempera 
ture m comparing the difjjprent spectral t^ies, and 
the eSeot of absolute magnitude in oomparmg^fferent 
stars of the stune spectraT type It u pitted out 
that there is no sharp boundary between photosphere 
and reversmg layer, but that one mer^ mto the 
other The solution of the problem depends largely 
on study of the contours of speotral lines, that is, on 
the determination of their mtensities at different 
distances from the centre of the lines The method 
18 apphed to a zinc tnblet in the spectra of CapeUa 
(bn^t component) and the sun, wmoh ore tedten os 
a tymoal giwt and dwarf of type OO The absolution 
ooeffioient » is found to be 300 for the sun and 60 for 
Ca^lla Mias Payne found c 160 for A type stara, 
which 18 m satisfactory acoordanoe Once r is known 
the number of atoms above the photosphere can be 
calculated on oertain ossomptions for the diflment 
elements It is shown that the dependeftoe of « on 
the eleotron presaute P la oprtflrmed by the fact that 
ebaervation uujUoatee aa efltoci on absolute 

magidtude f(» etani both at low sod hi|^ temperatures. 
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Sex and Inkant Mortality —The diffeicnce in 
the niortaJitv of the Rexes dnnng mfano> is one of the 
most significant indications available of the con 
stitiitional factor in disease During infsaicy the 
environment is umform for both sexes so that 
variation in the mortality rate between males and 
females may be attribute to variation in the sex 
response to environmental factors From tins point 
of view, Dr Harry Bakwin has analysed the infant 
mortality throughout the Umted btatos registration 
area for the ten year period 1916 1924 inclusive 
(Human Otology, \o\ 1 No 1 1929) Male moitahty 
far exceedetl female under one year of age, to every 
100 female deaths there were 130 to 134 deaths of 
males 1 he differeiiee is not confined to the first year, 
but IS most marked at birth and decreases with ago 
until m the fourth year the death rate is about equal 
for the two sexes But there are two exceptions to 
the gradual decrease on the third day of life the 
mortality difference between the sexes is moie marked 
than at birth, and it is also more marked duiing the 
second month than during the first Since 1900 there 
has been a fall in infant mortality, but it would appear 
that lelatively more females than males have Dene 
fited, for coincident with the common fall there has 
been a rise in the sex mortality ratio Theie are 
seewonal diffeiences in the ratio as well as regional 
differences, England ^Valea, and Scotland having a 
high ratio, whereas it is low in Italy, Japan, Jamaica, 
and Spam In rural commuiuties, moreover the ratio is 
lower than in citv areas 

A Prf Islamic God of Arabia — In the Indian 
Antiquary for May, Ch Muhammed Ismail figures and 
describes an imago of the god Wadd sculptureil on a 
stone now m tVie Prince of Wales s Museum of Western 
India and foimerly in the possession of the Bombay 
branch of the Royal Asiatic Society The importance 
of this image is tnat out of a largo number of Arabian 
sculptures and stones with inscriptions mentioning 
the god Wadd, this is the only one of which the words 
purport to say that it is the image of the god Waild 
Owing to a misreswling, a decipherment by James Bird 
m 1844 failed to identify it Wadd was the most 
important of the pre Islamic gods of Arabia, that is, 
of the peace loving and commeicial citizens of Himyar 
and Saba who diSeied widely from the wild Bedouin 
All ancient Arabs wore talismans bearing his name, 
and temples were dedicated to him as the god of love 
and happiness His image has been desenbed by an 
Arab commentator as that of a tall man wearing a loin 
cloth with another cloth over it, a sword hanging 
round his neck, and with a bow and a quiver, in front 
of him a lance with a flag attached to it The present 
figure differs The god is shown as a short map 
wearing a kilt On his head is a close fitting cap with 
a long tassel which seems to represent a strand of hair 
Bedouins who come to Aden from the hinterland 
still shave the lower parts of the head, but keep a 
tuft or sometimes a long strand of haii on the crown 
The author comments on the neglect of Arabian 
antiquities by the Indian Government m Aden a«d 
its hinterland, which is under its lunsdiction, but 
notes that, stimulated Sir John Marshall's interest 
in field work, the Aden Historical Society is taking up 
this important subject 

Adaptationb of the Pelvis m MABatrpiALs — 
The marsupials show so wide a range of habits that a 
comparative study of the pelvis in relation to function 
has, m the hands of Herbert Ohver Elftman, afforded 
some clear evidences of special adaptation (Bull 
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Atner Mus Nat Hist Maich 1929) Much of the 
adaptation is associated with locomotion Ihus in 
arboreal forms there are largely inci eased muscles of 
adduction and a more open acetabulum allowmg 
groatei fieeilom of motion of the femur Leaping 
forms, with their exaggerated hind limbs, require an 
elongated post acetabular jxirtion of the pelvis to 
provide leverage for the hamstrings, the ilium has an 
outwaid flare, and there is a large ilio sacral angle 
Fossorial adaptation depends on the particular 
method of digging employed by the animal, but in 
general the is< hium is long, the iliacus attains great 
size and is thus partly resiionsible for the broadness 
of the ilium Ihe shape of the pelvis, however, is 
also associateil v ith othoi than locomotor factors 
The gross form is determintd by its relation to 
the viscera Its width is influenied bv the width 
of the tiiink Ihe size of the sacio iliac angle 
and the position of the sac lo iliac joint are con 
ditioned by the size of the elector spun' iniisile 
and the necessitv for an adequate pilvic outlet 
The marsupial bones assist the abdominal museiila 
ture in the support of thi viscera and protect the 
pouch from distortion during the contraction of thise 
muscles 

Differentiation ; \ i itro of ( artii ac f and Boni* 
— Dr Honor B hell ( 4rc/iii / exp Zellforschung 7, 
1928) rocoids the results of observations on the differ 
entiation in vUro of cartilage and bone Cultures of 
embryomc limb cartilage from 8 day fowl embrv os 
weio meule by the ordinary coverslip tcchmque The 
explanted limb cartilage enlarged greatly dunng cul 
tivation, and in several specimens differentiated into 
epiphysial and diaphysial regions After 10 12 weeks 
growth in vitro, a proportion of the explants were in a 
healthy condition Cultures of undifferentiated limb 
bud mesenchyme from J day fowl embryos exlubitod 
chrondro genesis although the tissue was spreading 
over the surface of the coverslip Cartilage thus 
formed in intro sometimes remained m a healthy state 
duimg three months cultivation but mideiwent no 
differentiation into ejiiphysial and diaphysial regions 
After 3 4 weeks cultivation, ossification was observed 
m several cultures and the progress of bone deposition 
followed in the hying explants 

iNTEBBELATIONSHirb OF THE rrHTNODLRMATA — 
An exhaustive discussion of the major systomatics of 
Echinodermata, baseii on anatomical, embryological, 
and palteontologii al e\ idence, is offered by Pi of D M 
Fedotov, of the Russian Academy of Sciences (J raiaux 
du laboratoire zoologtgut ft di la station bwlogique de 
Sibastopol , b6rie 2, No 12 Leiungrad, 1928) Pol 
matozoa are regarded by the author as the group 
which has given rise to other Echinmlerinata The 
sea lilies are derived by him from Cystoidea, while a 
discussion of the anatomical, embryolomcal and 
palseontolomoal evidence on sea iii chins leads him 
to the oonoTusion that this group stands quite isolated 
amongst other classes of the Eleutherozoa, there being 
no definite grounds for suggesting a relationship 
Ivetween sea urchins, star fishes, and holothurians , 
the ongin of sea urohms was probably m the Cystoidea 
Diploponta Star fishes and opluurs the author 
beuevea to have originated from the Edrioasteroidea, 
though there is no direct evidence in favour of this 
view Holothurians are an exceodmgly ancient 
group, dating back perhaps to Palicozoic times, and 
onmnated independently from sea urchms, star fishes, 
sna ophiurs, but still must be considered as belongmg 
to the Eleutherozoa 
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Aliens in the Flora of Victoria — In an interest 
ing note on the naturalised aheiis in the flora of 
Victoria (Proc It Soc Vtctona 41 , 1928) Prof A J 
Ewart states that in 1909 the number of aliens re 
corded was 363 and in 1928, 46 1 This rate of increase, 
slightly more than five jieryear, has been maintained 
with remarkable uniformity for the past sixty jears 
The aliens include the clovers, trefoils, medicks, most 
of the more valuable pasture grasses, and some garden 
plants that have run wild I^ss than a hundred of 
the aliens arc serious weeds, and few of them so st nous 
a menace as the native bracken on nowl\ cleared 
forest land The transport of fodder is probably 
responsible for the relativciv lugh proportion of aliens 
contributed b\ South Africa, which iiuludo some of the 
worst weeds Prof Ewart Considers that owing to 
the competition of imported aliens and the prossiiro 
of settlement, probably less than lialf of the original 
flora (about 3000 sjiecics) will suivive within fifty 
\oais and many originally widespread plants will bo 
corihnod to special localities \Wre it not for the 
disturbing factors intioduced bv man, the spread of 
the aliens might have boon used as a test of Willis’s 
age ancl aiea hv pothesis Among the interostiiig 
cases cited arc the oyening primrose (1887) has 
covered lessgroimd than thofoxglove( 1917), theiniisk 
weed 37 yoi/ncm pc r/ofmium (1916) has become more 
abundant than the liorehound Marruhium niltfare 
(1870) and the stinkwort, Imda grmeohvH (1893), 
rapidlv overtook the stmkweed (Idia squarrosa (1887), 
both in area and abundance Eyen taking sfiecics of 
the same genus, it appears that tho tune factor is of 
far less impoitanco in determining tho area covered 
by a species than its suitabilitv to new habitats, its 
means of distribution, its aggressiveness and its re 
sistance to foes and injurious agencies “It seems 
probable that tho age of a sjiec les is one of the least 
impoitant of the factois goveinmg its distribution, 
and that in onlj few coses can a relation be traced 
between the age of species and the area thej cover at 
the present da> ’’ 

Jai ANESK Hep ATI cs — The first part of what should 
piove an important senes of papeis upon the Hepatica 
of Japan, by \o8hiwo Horikawa, has appeared in the 
Science PeporU of the TOhoku Jmpciial I nivei-sity, 
\ul 4 No 1 series 4 The author points out that 
more than 600 sjiecics aie already reported for Japan, 
of which no less than 65 per i ent ate endemic In the 
present contribution, species of two very interesting 
genera are described, Makmoa and Schiffneria In the 
case of Makmoa, it is interesting to note that the con 
stnction of the thalhis, at the point where the sexual 
organs are dev eloped at the close of tho season enables 
the different annual increments of growth to be dis 
tmguished In tlus way six or seyen yeai-s’ growth 
contributions can sometimes be separated in the same 
sjx-cimen Field observations of this kind upon the 
age of patches of liverwort seen growing in Nature are 
not yery common 

The Karakoram Range — The Recorde of the 
Survey of India, vol 22, contains Major K Mason’s 
account of his explorations m 1026 in the Shaksgam 
and Upper Yarkand valleys and the Aghit Ranges, 
with a map on a scale of 1 inch to 4 miles The report 
contains a full illustrated acc ount of his travels and a 
number of appendices on geolo^, natural histoiy, 
etc In discussing the nomenclature of the area. 
Major Mason points out that the term in general use, 
Karakoram Range, is a misnomer and that it means 
literally ‘ black gravel ’, and was first applied to the 
high pass on the route between India and Yarkand 
F'rom this pass the term came to be applied to the 
iciest range of mounUuns outside polar regions, on 
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which the actual pass does not he Accepting the 
usage, however inajipropnate it may be. Major Mason 
proposes to use the term Karakoram Himalayas to 
the whole mountainous area and to distinguish within 
it three mam ranges Of these the southern he 
proposes to call tho Kailas Karakoram the second 
he terms tho Mnstagh Karakoram, and the most 
northerly the Aghil Karakoram To tho north 
east of this last range lies the Aghil ‘ Red ’ Range, 
which, however. Major Mason was unable to visit 
The rneiits of this iiomeni latum aie discussed at 
length 111 the icpoit 

On Weli Ij Miles Defi — Some idea ol the as 
tonisbing progiess of petroleum pioductioii engineer 
ing methods is obtainable from a leiord set uji by an 
oil eompaiiv ojK'ratmg in West Texas USA whub 
succeeded in drilling a successful oilwoll to a dejith of 
8523 ft below surface Not only dm a this repn si nt a 
wonderful engineeimg feat hut at one peiiod a 
mensuieil imiiluction of 1126 bairels of oil and an 
estimated pioductmn of some 12 500 000 cubic ft of 
gas, induato tho disioveiy of pools of no mean conse- 
quence The well formed part of the deep test pio 
gramme at Big Lake oilfield, and was brought in to 
wards the end of last year In this region of Texas, 
known as West Ttxas , a thick Peniuau limestone 
mail and anhvdrite s< nes is exploited jinncipallj but 
the depth of this particulai well leails to tho infeienie 
that Peniis>lvanian bmls (Upjier f at bonifeloiis) have 
been jionetiated It is noteworthy that of the 8623 tt 
drilleil, 2339 ft leprtscnts ‘ ofien hole, 6^(( inch casing 
being set at 6184 ft There is no n oson why iliilling 
should not be oaiTied deeper so far as these data go, 
but tho veiy high rock jirossure at such depths would 
tend to exeit a controlling influence, while the natuial 
flow of oil and gas in the quantities stated implies 
similarly liigh fluid pressure I be teinjicratuie ot the 
oil (flowing) was 49° ¥ The iiuestion has often been 
laiscd concerning tlie economif depth of ordinary 
dulling attempts having been made to state a tnaxi 
mum beyond which tost of cinllmg and control would 
outweigh values yielded by the oil obtained , where 
jitimping c osts have to bo addml, the pioblem is fuither 
complicated It would seem, however, that deep well 
di ilhiig is an accepted polity to day anil if in the future 
(whin oil jirues appreiiate) the location of deeply 
bulled pools, m fields alteady exploited foi then shaf 
lower production becomes a matter of necessity , there 
IS little doubt that this recorrl will bo broken if it has 
not already been m the lase of other previously jiro 
jeeted ileej) wells 

Einstein’s Unified Field Theory — Mr U U 
McVittie, in the June issue of the Proceedings of the 
Royal Society (No A, 794), has provided a supplement 
to Einstein s somewhat abstract account of the new 
theory by showing m detail how it can be applied to 
a simple case For an electrostatic field umform in 
direction and nearly constant m inagmtude, but with 
a slight exponential change of strength as we go along 
the held, it is possible to obtain exact solutions of the 
grav itational and electromagnetioequationsof the oldei 
general relativity theory These solutions are then 
substituted in the corresponding equations of the new 
umfieil theory As a result it is found that the new 
equations are satisfied to the first order but not to 
higher orders This shows clearly to what extent 
Emstein's new equations differ from his old ones It 
will be recalled that m a letter to Nattok of May 4, 
p 678, Prof Levi Civnta outlined a modification of 
Einstein’s new theory, with the object of obtaimng 
exactly, and not merely to the first order, the older 
equations on a umfied basis Mr MoVittie would 
pmorm a useful servico if he would exemphfy Levi 
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Civita s theory by applying it to tho Bimplo case 
nipntionocl above 

Radio intensity Measuring Apparatus — The 
utility of higli freijuency radio transiiiission systems 
and their extending use has creatotl a demand for an 
instrument capable of measunng the strength of tho 
magnetic field at any point T Holhngworth and 
R Naismith read a pajier on May 1 to the Wireless 
Section of the Institution of Elcctiiial Engineers 
describing a poi table apparatus suitable for measuring 
the absolute strength of tho field produceil by these 
currents An instiument suitable foi measuiements 
of this kind can rarely be made by merely alteiing 
the eleetiic constants of appaiatus suitable for low 
frer|uencies Resistance, capacity, andimluctancenre 
no longer constants at high fretpiem les The set con 
Slats of a detectoi valve anil a (ontiol valve One 
stage of audio freriucncy ainplihcation follows the 
detector, and a two Uiminal theiinionic valve allows 
a galvanometer to be used foi the signal lonipaiison 
A sepaiate heterodjne is used to obtain the aiulio 
frequtntj The instiumont is capable of meBsiiiing 
the intensity of the magnetic field ovei a ladio band 
of 5 to 12 niegarycles pei second Without batteiies 
it weighs about sixty pounds and so can be carneil in 
a light car The authors use an aetial connected to 
one end of a high lesistance, tho othei end being 
earthed The discussion of high frequency measure 
ment aeiial effective height, and wave attenuation all 
como into tho problem The method adopted, there 
fore IS to subiect the mstiurnent to searching tests 
for internal self consistency and then test it out of 
doois on local transmissions The results enable the 
expeiimenter to dotennine whether the instriunent is 
reasonably accurate or not Experimontal icsults are 
given showing the kind of accuracy obtainable The 
work carried out by the authors is part of the jiio 
gramme of the Radio Reseaich Board 

Boric Acids — Vanous compounds of bone an 
hydride with water in diffeient iiroportions have bet n 
described, but tho only two boric acids dehnitcly 
known in the solid state were orthobonc ac id, B,0, 
3U,0, and motaboiic acid, BjOj, HgO By moans of 
vapour piessuie detenuinations in the senes BgO,-II,0 
and measurements of the weights of water lost in 

E ossing from one part of tho system to another, 
F Gilbert and M Levi have been able to show 
that piobnbly there are eight comjKnmds of the tyjie 
nB,0„ H,0, where n- 1, 2, 3 8 This woiic is 

described in the Journal of the Vhemicnl Soctettf for 
March, and an approximate value for the heat of 
hydration of bone anhydride to orthobonc acid is 
given This value differs considerably from previous 
ones, which are thought to be inaccurate 

Experiments with Carefully Dried Substances 
— The Proceedings and Transactions of the Nova Scotian 
Institute of Science, vol 17, Part 2, contains an account 
by D McIntosh of attempts made to prepare care 
fully dned substances by employi»g low temperatures 
A mixture of carbon monoxide and oxygen may be 
dned by cooling in a solid carbon dioxido-ether 
mixture, as was shown by Oirvan, and after being 
kept in the freezing mixture for some hours cannot 
be exploded by an electric spark The gas explodes, 
however, at about - 60°, when there is Mout 1 mole 
cule of water present in 40,000 molecules of gas A 
similarly treat^ mixture of nitrous oxide and carbon 
monoxide always explodes at - 80° Other expen 
meats on intensive drying by cooling were not 
successful, probably on account of the difficulty of 
removmg the water film from the glass surface of the 
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apparatus Thus, the reaction between hydrobromio 
acid and ammonia could not be inhibited, although 
the vajiour pressure ot the water was reducetl to one 
thousandth of a millimetre 


Non LxisTENtr op Isomerism among the Di 
AiKViTFiTURONiUM Dihaiipes — Two forms of di 
ineth\ltclIuroniumdihalides weie obtained by Vernon 
and from them two distinct bases and he accordingly 
postulated tlie existence of two senes (a and ft) of 
isomeric c ompounds He concluded that the tellurium 
atom had a planai distnbutinn of valencies and sug 
gested fciimiilic of the tv pt 
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Mom m ccntly this isomcnsin has been explained by 
assuming fioin the elcctionic iioint et view that the 
halogen tellurium linkages aic non tHpiivalent (see 
Nature Apiil h p 547) In the Journal of the 
Chmiicid 'lOCuli/ tor Miiicli H D lx Drew gives an 
account of a re c xaminutioiiof the dimcthyltelliiioiiuim 
ell iodides and dibiomidcs and the two hoses He 
eoncliides that the rnembeis of the /t senes aie not 
isomeric with the oeompininds The a compounds 
appear to be ot normal tv])t, aie in gincral non 
polar, and tho tclluiiimi atom m them piohahh has 
a tetiuhedial distnhiition of valencies The ft eemi 
pounds aie complex substmie es lesimbling salts but 
having tho same empirical foimiils as the memhcis 
of the senes 


Preservation of Iimber - At the (dasgow meet 
mg of the Biitish Association, a paper was read b> 
Piof Pcicv Gloom on the “Antiseptic Prt seiv atioii 
of Timbei ” (published in kmpire Forestry Jonrnal 
vol 7 No 2,1928) Inhisjmper Prof (lioomcoin ctlv 
states that the antiseptic preseivation ot timbci is 
‘ usual!} regardeel as meiely a means of dc cicasing the 
damage done to timbei by fungi (and insects) hut when 
Jiroiierly applied it eaii lesiill in a positive increase ol 
the available supplies of commeieial timbei’s and thus 
be equivalent in effect, to inci'easc of luoductioii and 
may tbeieby become closely linked with foiesliv” 
1 ho autlior deals hue fly with tho losses me mud m the 
Biitish Fmpiie by deeav to tmihei due to want of 
adequate proseivatioii and the me leased supivlics 
which would result fiom a better economic utilisation 
ot the available amounts Such eiuestion-s have le 
eeiveil a great deal of attention at tho Reseaich 
Institute at Dchia Dun, wheie tho lust lommcnee 
ment m this line of research in the Bistish Empiie was 
made Piof Groom deals with his subject m a highlv 
informative manner, and Ins papei should be studied 
by all interested in timbei anei its utilisation M bat 
from tho practical utility point of view, may bi eon 
Hiilerecl a side issue but one of considerable se lentific 
interest, is the authoi s reference to the interaction 
of fungi and insects in the destruction of timbei a line 
of research whieh promises to be of consideiahle 
interest Prof Groom’s theme did not include this 
Study, but it is alluded to as follows The destine 
lion of timber by fiingi that cause rot and bv insects 
that bcuTow into wood may be lessened by a eiptir 
sanitation, that is to say, b> the adoption of measures 
dnmgned to decrease the proihiction of spores or eggs 
and to render the external conditions iinfavoiirahle 
to the activity of these organisms” Prof (.irooin 
states that a combination of sanitation and antiseptic 
treatment gives the best economic i-esults but his 
paper is confined to the latter and omits a consideia 
tion of insects His remarks on this subject are of 
interest 
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The South-Eastern Union of Scientific Societies 

CONORBSS AT BRIGHTON 

'T'HR thirty fouitb annual congresa of the South but his skull was somewhat wider and hia face shorter 
-L Eastern Union of Scientific Societies was held at than the Moulscombe man In this case a beaker was 
Brighton on June 6-8, Sir Arthur Keith occupying the found, of the kind used in England in the early part 
presidential chair in succession to Sir Martin Conway of the second millennium B o , and with it was a 
In hi8 address Sir Arthur took as hia subject “ The barbed flint arrow head imder the skull Several 
Pre Roman Inhabitants of Southern England ” His other graves have been found of a similar nature 
emleavour was to trace the people of southern Sir Arthur then referred to the ancient flint mines 
England from the coming of the Beaker folk about of Blackpatch and the barrows nearby, whence the 
the bemnning of the second millennium b t to the skeletons proved to be the same folk sis the Brighton 
time of the arrival of the Romans The remains of people One proved to have had a remarkable head 
the Beaker folk that have been found with the aid of It was not the typical Beaker head, for it was both 

the pick and shovel have possibly traced that race long and wide, being 196 mm by 156 mm , and it 

up to about a thousand years b c , and going backward has been thought that it represented a cross between 
fiom Roman times, the folk that Sir Arthur called long headed and round lie^ed stocks The graves 
the ‘ pit tliggers ’ have possibly been traced back to were destitute of grave furniture and the men were 

tlOO j ears b l Between those two dates there is a probably the minors who dug the flint nunes close at 

wide interval of which we seem to have no records, hariil A crouched bunal of a man with all the char 

and it IS this interval that archaeologists are en acters of the Beaker breeil was taken from a barrow 

dea\ (Hiring to fill m Southern Englishmen of pre on the heights above St Cathenne’s Point in the Isle 
Roman times have been disinterred from time to of Wight On the Downs at Nunwoll, 12 miles to 

time from the Downs of chalk, which show that they the north, a skeleton was found m 1881, and the 

all hod certain well defined common cranial chM contents of this grave are preserved in the Cans 
aeteristics, and they all have affinity to the Beaker brooke Museum With it was buried a lugged jiot 
folk who began to invade England from central and like vase, which was thought by Mr Crawford to have 

north western Euiope some 2000 years before the been fabricated in the upper valley of the Rhine, 

Christian era possibly towards the end of neolithic times The trail 

Jrom the remains that have been found at Black of the Beaker men has been traced through Belgium 
jiatch, near Worthing, it is jiossible to infei what was into England and along the Kentish Downs, and in 
the mode of life of these folk Those early Downsrnen all cases the resemblance is great Sir Arthur raised 
grew their com and ground it They domesticated the question as to whether tne Beaker folk practised 
certain cattle, such as the ox, the sheep, and the pig, ihild saenfioe It may be tliat by coincidence a child 
and were no longer purely hunters They had looms died at the same time as the adult with which it was 

The red deer they hunted and used the antlers as buried, but in quite a number of cases a child was 

effective mining tools They fabneated flint imple buried with the ^ult, and this has been found to have 
ments of the same patterns as those from the neigh been the case at Bnghton, on Dunstable Down, in 
boumig nunes of Cissbury Belgium, and at Worbarrow Did the Beaker people 

Speaking of the finds of Beaker folk in the neigh sacntice children to give youth to their dead, or was 
bourhocxl of Bnghton, Sir Arthur first of all refeired an adult sacrificed to guara the child m the realms to 
to the skeleton of a woman who had been laid to rest which it had gone ? Tlie Beaker blood appears to 
in a grave that wos cut into when a trench was made have boon swamped as time went on by that of the 
foi carrying a cable to a golfing clubhouse on the ancient natives of England 

east of Bnghton The body was laid on its side with Mr Hadnan Alloroft, m addressing the Archseo 
the limbs folded on the body There was also here logical Section, asked the question as to what was 
the Cl OIK hod skeleton of a child some two months old the earliest church, and adduced evidence to show 
The oval pit in which they had been laid hod been that a church was at first an open air enclosure, and 
complc ti d by covering it with a layei of flint cobbles was not a building at all It was really a burial 
Unfoitunatoly there was no grave furniture, no com, place, and a walled in church was later than the 
shard, metal, or ornament to show the date at which bunal ground in which it stood The Scotish Chns 
the woman and child “ ceased to breathe the fresh tianity from Ireland was introdueed after the with 
air of the Mouth Downs ’ Although her skull was of drawal of the Romans, and for many centuries looked 
the long tyjie, there were certain features that showed with disfavour upon any church building of any kind 
affinity to the Beaker type, a type that is known by The cii-ciilar place of burial would enclose a few 
Its flat vertical occiput, its strong face with rugged beehive huts for the monks, but no reference can be 
features the eyebrows being usually very prominent found that in the earliest days there was any place 
and the forehead receding Tlie typo is still frequently for united worship A Chnstian must be buned 
seen in England, and it was stateil that men of the before the enclosure could become consecrated ground, 
type are often leaders in communities, Darwin himself and if Nature failed to provide this, the early Chris 
reproducing its features tians obtained a voluntary saenflee of a human life 

Theie appear to be two circumstances which give In the case of the founding of the monastery at Iona 
a clue to the identification of the Beaker people, the St Oran volunteered to go to heaven, and was buned 

crouched jxisition in which they are bun^, and the on the spot selected for the monastery 

covenng of the grave with flint nodules Another The excavations at Blackpatch, near Worthmg, 
bunal was uncovered m north Bnghton in which a made by Mr J H Pull and Mr C E Sainsbury, 

woman was buned m a similar position, and although were described by the former The position of this 

she was long headed there were traces of Beaker prehistono site is on the borders of an old road 

ancestry She is known as the Mayoroft skeleton running along a spur of the Downs 2^ miles west of 
Another crouched bunal was laid bare at Moulscombe Fmdon, at Iwtween 300 and 400 feet, O D Here 
pit, to the north of Bnghton, where a mole counter- was found a mine field oontoming a closely grouped 

part of the Beaker woman was found Another bunal senes of pits sunk through the chalk until a seam of 

was discovered when the Ditohlmg Road was extended good fl^ung flint was reached m the zone of Aot%ru>- 

to the north, when a male skeleton was disinterred, comax fuaarahu Many of the shafts were cleared 
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and low honzontal galleries were found at their base 
radiating therefrom Close at hand were open air 
hearths, sunken hut floors and a senes of round 
barrows, and these barrows have yielded valuable 
evidence of the Beaker men who excavated the 
flint 

Following the address by Mr A D Cotton, of Kew 
Gardens, on “ The Importance of the Study of 
Systematic Botany ”, a paper was read by Dr Goo 
Morgan on wood nodules on trees, in winch he made 
a clear distinction between spheroblasts, or hard 
knobs of wooil existing inde|Hindently of the inside 
wood of a tree, and burrs or irregular exeresoences 
from the layers of the wood Sphteroblasts or woody 
tumours appear to bo in the vegetable kingdom a 
parallel to the tumours in the aiumal kingdom known 
as dermoids 

Dr G P Bidder took “ Death ” as the subject of 
lus presidential atldress to the Zoological Seition 
He held that death was biologically a now thing 
relatively, and that senescence and natural death 
were not necessary attributes of life There is no 
such quality of protoplasm as inherent or intrinsic 
senescence That pari, of a living body that is not 
converted into protected spores, geinmules, or eggs is 
the body that undergoes the process of natural ileath 


961 


There is reason to believe that the female plaice and 
certain anemones do not die, except by accident 
The distnbution of tertain Sussex birtls and insects 
was dealt with by Mr A i Griffiths Mr Reginald 
Smith gave a public lecture on “ Early British Art ”, 
and showeil that before the Romans inline over the 
Britons hail achieved a decorative art of the highest 
order It had its ongin m classical art, chiefly of the 
Greeks of the age of Pericles, moulded b^ Roman 
mfliienie later Ihe artistic but warlike ( elts had 
made a Giei k settleimnt on the Rhine about 440 b c , 
and as at this time this comitiy was tailed Biitnin it 
was poifectly coriei t to sjieak of Celtic ait m relation 
to Biitisli disco\ cries lound about that jienod 

In the Geological beet ion, Mr Homy Dewej gave 
an address on ‘ The Denudation of tho Weald ” and 
Mi P,dward a Mat tin read a paper on ‘ The Biiglitoii 
Ploistocono Cliff formation ” Tho piesidential ad 
dress to the Regional Surv ej Section u as read on behalf 
of Prof H J Flouio and dealt with vaiious aspects 
of regional work and this was followed bv a paper 
by Mr David Edwaids, the Brighton Smvtjmr on 
“ Town and Regional Planning ” 

The Congress iiuliidisl a rtitption by tho Mayoi, 
Alderman H J Galliers and a numlier of exi unions 
were made to places of interest m tho coimtv 


The Strangeways Research Laboratory, Cambridge 


'■PHE ti usteea of tho Strangeways Research Labora 
tory, Cambridge (Sir Humphry Rolleston, Prof 
H R Dean, Prof Malcolm Donaldson, and Sir Charles 
J Martin), have issued an attractive little pamphlet 
setting out briefly the history of this remarkable 
institution Begiimmg m 1907 m a small house as a 
research hospital with three beds for the study of 
rheumatoid arthritis, it has grailually developed into 
a research institute devoted entirely to the study of 
tissue culture both in its general biological and its 
more strictly medical aspects Though still small and 
not too well endowed financially, it has now taken a 
leading place among the research laboratories This 
remarkable achievement has been brought about 
through the lovable personality, the selfless devotion, 
and tne patient, persistent, careful work of the late 
Dr T S P Strangeways, who died two years eigo 
Neither academic distmotions nor scientific honours 
came his way, but no scientific man could wish for a 
finer reward than to have his name associated with 
an institution such as this laboratory 

Although radium is being used more and more 
extensively m the treatment of oanoer, its use is still 
almost entirely empirical, for until recently little was 
known of its mode of action on either the normal or 
the malignant cell This was one of the problems 
which had engeiged the attention of Dr Strangeways 
dunng the la^ few years of his life, and by applying 
radium to cells cultivated %n vUro and following the 
subsequent effects under the miorosoope m the living 
cell, he and hu pupils have succeeded in obtaining 


infoimation which has thrown a now light on tins 
obscure jiroblcin, and has revealed the inadeqiiai v ot 
some of the a •priori r (inceptions current among 
olmical radiologists 

The beautiful kmematograph hlms of Di ( anti 
which many of oiii i coders may have seen and admired 
were made in collaboration with the btiangewajs 
laboratory This and other work is being continued 
and It comes rather os a shock to hnd fiom the 
trustees’ report that up to the priscnt neithei tho 
director noi any research worker has leieived jiaj- 
ment fiom the funds of tho institution ‘ ihis gift 
of seivice has m most cases been mideied possible 
only by the aid of fellowshijis or research grants fiom 
other sources The tenure of benefactions of this 
kind 18 , however, limited to a few years, and if the 
excellent work which is being earned out at the 
Strangeways Research Laboratory is to continue and 
tho foundation remain in its present form — a munu 
ment to the unselfish enthusiasm ot its originatoi — 
its income must be increased sufficiently to enable it 
to provide salaries for a small permanent staff ” 

The staff consists of five research workers, with 
Miss Honor Fell as chief of tho laboratory This 
year a course of instruction in the techminie of tissue 
culture will be given at the laboratory on July 9-Aug 
10 Since only a limited number of applicants can 
be received, notification from those wishing to take 
tho course should be sent not later than June 30 to 
Dr H B Fell, Strangeways Research Laboratory, 
pambndge 


Sugar Beet m England 


TPHE progress of the sugar beet mdustry m England 
has bMn followed with the closest attention 
smoe 1924, but the interest naturally increases with the 
approach of the end of the term of years during which 
the Government subsidy is in operation The ques 
tion wbinh confronts the English tarmei; is not whether 
the crop can be grown in England, but whether it 
o«n be grown profitably when faced with the com 
petition of the open market, Experimente of various 
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kinds have been earned out in different pai ts of Eng 
land to make a thorough mvestigation as to the best 
methods of cultivation, manuring, and harvesting, anil 
at the same time the continental procedure has been 
closely studied m order to n^ake the best possible use 
of their longer expenenoe It seems generally clear 
that profits can be made at the present time (about 
£S per acre bemg quoted as an average from one area 
for last year), but the closest co operation must be 
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biult up between the growfervi and the factoiies, and 
costs still further decreased, befoi-e the industry can 
safely be regarded as self supporting Innproveinents 
made by the farmer will l>e of little avail if the crop is 
not marketed economicallj 

A comprehensive review of the situation is given in 
the ‘ Report of the Second Sugar Beet Conference”, 
held at Harjier Adams ( ollego, and also in an article 
bv E C Pretvman in the Jourtial of the Hoyal Agri 
cultural 6ociely, vol 89 It seems generally agreed 
that beet can be grown on a number of soils, but that 
the best crops are obtaineil on a deep soil there must 
be no deficienc\ of lime Seed should bo sown plenti 
full\ on a larefulK prepared seed bed in late Apiil or 
eailv May, a dressing of diuig if possible hating been 
gnen to the preceding crop or in the piovious 
autumn, though artificials tan usually bo applied with 
adtantage instead Early singling is of the gieattst 
importance, the distance between the plants not ex 
ceeding ten inches the spacing lietween the rows 
should be the smallest possible to allow of thorough 
cleaning Lifting should take place as soon as the 
1 rop 18 ripe usually fiom mid October to mid No\ein 
ber, m order to obtain the maximum sugar content 
In this respect the tontinental farmer is at an ad 
vantage m tliat his crop matuies earlier than m 
England 

\8 regards hartesting implements, the ordinary 
lifting plough appears to be as suitable as any 
looseners’ employed on the tontinent, and the 
fundamental factor on which economic marketing 
(Upends seems to be efficient organisation of haiyest 
mg operations, rather than on the introduction of 
expensive macluneiy Labour is the cluef item in the 
giowt r s costs (jenerally speaking this is both moie 
plentiful and chea[M(r m litrmany and Belgium than 
in England, a large propoition of the work being done 
by well organised gangs of labourers which tiayel 


found the country If the beet is grown ‘ m shift 
that 18, 111 place of the ordinary root crop such as 
mangolds, the farmer in England has probably no 
need to obtain outside labourers, and in this way his 
costs are kept low On the other hand, his acreage 
and therefore hia returns are also liimted, and it at 
some distance from a factory tiansport introduces 
lieavv charges t o ojieration alone provides a solu 
tioii to these problems 

The question of improving the ^lercentage sugar 
content m the beet is as yet imijerfectly understood, 
but an increase m tonnage lies more in the farmers 
hands and is ceitam to bung m a larger I'eturn 
Kctuiiis can also be appreciably iiureasod by an 
intelligent use of by' products , m fact the finanoial 
success of the beet trop may depend on it The tops 
as well as the wot or dry pulp available at a low puce 
fioiti the factory, arc valuable as cattle food, and the 
continental farmers invariably make full use of them 
foi this purpose Reduction m factory costs is all 
impoitant for the success of the industry Heavy 
exjHinse is inclined owing to the factories lying idle 
except during a few months in the autumn and 
wintoi, and if the extraction process could be con 
tmued throughout the year an appreciable reduction 
in costs could bo made A new system is now on trial 
at the Eynsham factory yvith the yiew of achieymg 
this by means of subjecting the beet to a drying pro 
t,ess It IS claimed that the dried slices or cossettos ’ 
can lie stored without undergoing deterioration or 
loss III sugar content but the method has still to be 
mived before any far reaching claims cun be made 
or it 

The future of the industry m England cannot yot 
be predicted, but there seems no leason why it should 
not proxe successful if every effoit is made to reduce 
costs to a miiumiim, and to sociue the closest co 
operation between the groyyer and the fat tory 


Jubilee of the Hellenic Society 


O N Juno 24 the Society for the Promotion of 
Hellenic Studies will celebrate the fiftieth 
anniversary of its foundation On the afternoon of 
that day a commemorative meeting will be held m 
the Stationoiw Hall Ave Maim Lane, at 3 pm The 
chair will be taken by Mr Arthur Hamilton Sinitli 
in-esiclent of the Society, who will deliver his presiden 
tial address Prof Gilbert Murray has promisc'd to 
speak, and addresses and greetings from fiiendly and 
allied bodies will be presented In the evening of the 
same day a festival dinner will take place at tlie 
Criterion Restauiant at which Mr A Hamilton 
Smith will preside The miest of the evening will bo 
Loicl D’Abemon who wiFl propose “The Prosperity 
of the Society ”, a toast in which he will be supported 
by Sir James Frazer The reply has appropriately 
been entrustecl to Mr George Macmillan, honorary 
secretary of the Society from 1879 to 1919, and now 
honorary tieasurer, to whom the Society has been 
deeply indebted throughout its history for his unceas 
mg activity on its behalf 

When the Hellenic Society, as it is fanuliarly, if 
incorrectly, called, was founded in 1879, the extent 
and character of the influence it was to exert m 
humanistic studies could scarcely have been foreseen 
Not only was the trend of the {xilitical situation at 
that time obscure , it was also necessary that those 
who controlled the Society should be at some pains to 
define its activities in order to remove an impression 
from the mind of the public to whom it hoped to 
appeal, that its aims were not exclusively literary 
Accession to its numbers was rapid and influential 
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At the second annual meeting the council was able 
to announce a membership of nearly four hiuidred, 
while the fust jiage of the onginal candidates’ book 
leads like a seholars’ roll call with such names as 
Canon Seddon, Dr Donaldson, J R Green J E C 
Welldon Rev J A Magrath, and Robinson Ellis, 
to name a few onl> In I'egard to the scope of its 
activities, there is no side of the life and art of ancient 
(ireece on which it has not touoheil but above all it 
has earned the undying gratitude of the scholar and 
historian by the way m which, both as a body and 
through its individual members, it has fostered 
research m the prehistory of the Eastern Mediter 
rancan 

Within the years of the life of the Society, Sir 
Arthur Evans, always one of its most prominent 
members, has revealed an entire civilisation second to 
none m importance in the history of human culture 
More directly, jperhaps, is gratitude due for the active 
intei'est taken by the Society in the foundation of the 
Bntish School of Archeeology m Athens, the practice 
ground of a distinguished line of Bntisli archaeologists 
and scholars The foundation of such a school was 
the subject of discussion in the council from the early 
days of the Society This bore fruit in the opemng 
of the School in 1886 Fittmgly enough one of the 
two memorial volumes to be issued in connexion 
with the anmversary deals with the excavation of 
the sanctuary of Artemis Orthis at S^rta earned out 
by the School, and is edited by Prof R M Dawkins, a 
former director The second volume, by Mr Oeorge 
Macmillan, is a hiatory of the Society 
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University and Educational Intelligence 

Cambridge — The Ministry of AKiicultiire and 
Fiehenes has informed the secretary of the School of 
Agriculture that a grant not excet'ding £300(1 has been 
sanctioned by the Empire Marketing Boaid for the 
provision of buildings to investigate the use of B C Cl 
V aocine in the protection of calv es against tuberculosis 
Dr Marshall has been reappointeil rtader in agri 
cultural phvsiologj 

Ml h P Ramsey, King’s College has boon re 
appointed University lecturer in mathematus 

The electors to the Isaac Now ton btudontships give 
notice that an election to a studentship will be held 
earlj m the Michaelmas Term 1929 Thoso student 
ships are for the fuitheianie of advanced stiiilv and 
i-esearch in astronomv 

Kdinhuri.ti — Sir Alfied Ewing, who is letiiing 
from the pnncipalship of the Imversitv, and Lad\ 
Fwmg have received waiin testiiiiony of the esteem 
111 which thev are held in Kdinbuigh On Juno 1 1 a 
portrait of Sir Alfred was pi'esenteil to the i nivorsitv 
and a lephca to Lady Kvving at a laige gatheiing of 
subscriliers in the I piiei Library Hall Ihe presenta 
tions were made by the Lord Provost, and Sii John 
(iilmour. Lord Rector of the I nivorsitv, accepted one 
of the portraits on behalf of the University The 
portraits, by Mr Heni y I intott R S A represent 
Sir Alfred in his robes as Vice C hanccllor On J une 1 4 
at a great gathering in the M'Fwan Hall gitts from 
the students were prosentod to Sir Alfied and Lady 
Ewing who, on leaving the hall, were atiordod a 
great demonstiation ancl were diawn m a decorated 
carnage by wa> of Princes vStieet to their house m 
Moray Place On June IS the memliers of Senatus 
enteitained Sir Alfied at dinner in the Senate Hall 
Lady Ewing has also received a gift from the wives 
of the mem here of the staff of the I Diversity 

The resignations are announced of Di R Stewait 
MacUougall, reader in agricultiual zoology, who has 
lieen responsible for the teaching in agne ultural and 
forest entomology since 1906, and of Dr John 
btephenson, lecturer in zoology (invt*rtebrates) since 
1020 and formerly professor of zoology and piincipal 
of government ( ollege, Lahore 

Manchester — The Council has accepted a gift of 
£1600 from Messrs Benger’s Food, Ltd Thisamount, 
togethei with a previous gift of £600 from the same 
source, is to be devoted to the furiushing and equip 
ment of the new laboratoiies for pharmacological and 
phanuaceutical chemistry, which will lieai the name 
of the “ Bengei Laboratories ” 

The Grisedale scholarships for biological resoaich 
previously of £100 each, will in future be combined 
in one annual scholarship of £200 In the present 
year two scholarships of £200 will be offered, and 
application must be made to the Registrar not later 
than June 22 

Dr Lewis F Richardson, who is in charge of the 
Physics Department, Westminstei Trainuig College 
London, has been apiwmted Jfnncipal of Paisley 
Technical College 

The Royal Commission for the Exhibition of 1851 
has mode the following appointments to the five 
Semor Studentslups offered for award in 1929 — On 
the recommendation of the Univ ersitv of Cainbnd|^ 
Mr F P Bowden (Tasmama), for research in physical 
chemistry , Mr C 8 Hanes (Toronto), for research 
m plant physiology , Mr M L E Oliphant (Adelaide), 
for research in experimental physics, Mr B Woolf 
(Cambridge), for research in bioolieimstry, all at the 
University of Cambridge On the recommendation 
of the Imperial- College of Science and Technology i 
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Dr VV h Wluttaid (London and f aiiibridge) for 
reseaich in geology and zoology at the Imperial 
College of Science and Tei Imologv 

The National ( ongress of Parints and Teachers in 
the United States, which had m 1928 a memberehip 
of 1 279 000, IS engaged m a strenuous campaign for 
piomuting child welfare thiough the stimulation of 
parental interest and sinso of lesiionsibihty In the 
December issue of School Life an account is given of 
one of Its activities known as the summer round up 
of the children’, the essential featmes of which aie 
(1) A |)hyaical oxammatiuii on or before May 1 of all 
children who will Iw due to enter school for the brat 
time 111 the following autumn, (2) the application 
dining the summer of apjiroprittte treatment for re 
mediahle defee ts and (3) a second inapection m the 
autumn to asieitaiii the extent to which the defects 
have been coi lected The aim of i oiii-sp is to ensure 
foi as many children as possible a fair stait on their 
school career Begun in 1925, this eiiti ipnso has been 
successful whilst mamtainmg the closest lelation and 
most helpful co opeiation with the icgular health 
agencies in securing the ]iei-sonal activity of the 
parents Clearly the parents thus early aroused to 
the need of preventive and corrective measures are 
likely to continue to take an intelligent interest m 
such matters — and this view has been ahiindantly 
confirmed An investigation made aftei the first t>( 
these round ups indic ated that less than 3 jier cent 
of the < hildren ovaininod were not m need of lemedial 
treatment The campaign has the siippoit and co 
operation of the I nited States Bureau of Education 
the A.iiieiicanMislical Assoi iation,and other im[>ortant 
bodies and numerous doctors dentists, and nurses 
give then serv lies fieel> in thi cvammations 

Thp Rc'jiort on the work of the Depaitment of 
Petioleum Tec hnology of the Sii John Cass I echnical 
Institute for the session 1928-29 lias just been issued 
While diffeiing but little from that of the iirovious 
session, m so far as the schedule of woik and orgamsa 
tion IS c onremed it is clear that steady progress is 
being inamtained and that the jiarticulai body of 
nun foi whom the coursis aie sjit daily designed 
namely those engagisl in cleiical and adimnistmtiv e 
branches of the industrj, is deriving a consideiable 
benefit tlierefriim The necessity for co 0 |H‘ration 
betwee n industry and echicationol nuthoiities has been 
sufhiiently voiced evei smio the liar, m a recently 
published Board of Trade report, this jioUcy is re-- 
emphasised and each great mdu«ti v is enjoined to 
‘ make its own educational necsls the subject of 
thoiniigh and svstematic examination ’ While the 
oil industry as a whole can ceitamly he acquittid of 
any' charge of neglect on this si ore the Sii lohri ( ass 
Institute has gone more than half way m giving 
practical expression of the desire of the academic 
world to do its share There can be no possible excuse 
for any non technically' trained man in the industry 
who desires to widen his knowledge and thus to better 
himself if he does not take full aciv ant-age of such 
iiistntction as is hero piovided The chief subjects 
covered during the session wc re general technology of 
jietroleiiin, chemical and jihysical pro|ierties methods 
of examination of oils and the ajiplii ations of en 
gineenng It is satisfactory to note that two most 
important subjects were iiichidod m the woik of this 
session ‘Developments in Liibiicatmn” and “ Oeo 
physical Methods as applied to Oil hndiiig ” This 
in Itself is Bufflcient testimoiiv to the thoroughly 
modern character of the ciirrii ulnm ancl, incidentally, 
signifloant of the value attachirg to the jHilicy adopt^ 
by the Oovemors for the past eight years, that of 
keeping in close touch with prominent men in the 
inclustry in its several specialised branches 
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Calendar of Patent Records 

June 23, 1789 — General Henry Sejroour Conway, 
nephew of Sir Robert Walpole, and Secretary of State 
from 1766 until 1768, was granted a patent on June 23, 
1789, for utilising the waste heat from coke ovens 
and conveymg it through pipes “ for the workmg of 
steam engines the baking of bread, meat, or other 
fotxl, the caloimng and fusing of ores and metals, the 
makmg of brass and steel, as also for the purpose of 
warmmg rooms, staircases, large buildings, and for 
heatmg water ’ 

June 24 , 1738 — The patent granted to Lewis Paul 
on June 24 1738, includes the earliest example of 
cotton spinning by roller drawing, the specification 
describing a process in which the prepared sliver having 
been passed through one set of rollers, “ a succession 
of other rowlers, cillmders, or cones, movmg proper 
tionately faster than the first, draw the sliver into 
any degree of fineness which may be reiiuired” 
Ihere is, however, very little evidence to show that 
this jiart of the invention was over put into practical 
ojieration, and the mam credit for the introduction 
of roller spinning must be given to Sir Richanl 
Arkwright 

June 24, 1856 — The system of interlockmg railway 
pomts and signals was the mvention of John Saxby, 
of the L B & S R and was patented by him 
on June 24, 1856 The advantages of the new system 
were at once recognised and it was generally adopted 
Works were starteil by Saxby first at Haywards Heath 
and then m London, and branch factories were opened 
in Brussels and Pans 

June 25, 1761 — An early attempt at the manufac 
ture of the parts of watches by machine^ was made 
by George faandorson watchmaker, of Exeter, who 
was granted a patent for his mvention on June 26, 
1761 On the same date, June 26, a >ear later, a 
second patent was sealed to Sanderson for a “ lunar 
and calendar watch key ”, m which a calendar mechan 
ism in the key was caused to advance one day by the 
act of windmg the watch Accordmg to Bntten, keys 
on this plan were made by Etienne Tavernier of Paris 
at the end of the eighteenth century 

June 26, 1799 — The first self actmg carding 
machme for making wire cards for prepeumg wool 
and cotton waa patented by Amos Whittmore and 
Clement Sharp of London on June 26, 1799 The 
machme bent and out the wires, pricked holes m the 
leather, and inserted the teeth mto the holes by one 
operation, but the cards produced by it were too 
coarse to supersede the hand made cards m Great 
Britain, where the art had been brought to great 
perfection The mventors therefore took their 
machme to Amenea, where it proved very suooessful 
owmg to the lack there of efiflcient card makers 
Afterwards, the patent was aoi^uired by the Amenoan, 
J C Dyer, who so greatly improv^ the machine 
that he was able to reintroduce it mto Great Bntam 
and to establish a considerable trade His improved 
machme was patented in 1811 

June 27, 1838 — The successful production of seam 
less brass and copper tubmg is due to Charles Green, 
of Birmingham, whose patent for the process was 

f ronted on Jime 27, 1838 The mvention, similar to 
ohn Wilkinson’s earlier process for making lead tubes, 
consisted m drawmg a thick tubular mgot, the mtemal 
diameter of which was approximately the same as 
that required for the finished tube, until it had been 
reduced to the rei^uisite thickness The inventor 
proposed to use on his drawbench four rollers arranged 
at right angles, the periphery of each being hoU^ed 
out so that when brought together a compete circle 
was /Mined 
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Societies and Academies. 

Edinburgh 

Royal Society, June 3 — W C MTntosh On 
abnormal teeth m some mammals, especially in the 
rabbit In the Primates the chief irregularities are 
the development of extra molars, the narrowing of 
the tip of the lower jaw so that the incisors and 
canmes are crushed from their normal positions, 
asymmetry of the muzzle, gaps between the teeth, 
and bulgmg of the rows of grinders internally or 
externally In the Carnivora, gaps between the in 
cisors m the maxilla and mandible, displacement 
anil duplication of oanines and dutilication of in 
cisors are found lii forms suffering from pendentitis 
salivary calculi occasionally occur Displacement of 
n caiime may be accompanied by an aperture in the 
hard palate mto which the tooth fits About twenty 
Rodents other than rabbits have been found witli 
abnormal teeth, amongst which sinking cases exist 111 
the beaver, hare, and tlie brown rat, the right man 
dibular incisor m the former makmg more than a 
circle and penetrating the soft jmrts In the teeth 
of the sperm whale the dentme and cement may be 
diseased and abraded The folding of the root of 
the small tusk of the female dugoiig is noteworthy 
In the Ungulates and marsupials numerous abnor 
raalities present themselves Special attention was 
devoted to the rabbit, abnormal teeth in which 
were desenbed in about 100 cases and groujied tern 
poranly into (1) those with the upper incisors more 
or less symmetrically curved outward , (2) upper 

incisors deflected to one side (3) upper incisors 
curved into the mouth The old view of such dental 
abnormalities being due to external injury must bo 
abandoned, since m every group congenital causes or 
diseases were usually at the root of the abnormalities 
— Ian Sandeman Bands m Iwdrogen related to 
the Fulcher system The 3>iS— >.2*<S' system of 
Richardson and Das is exteniled, the band previously 
given as the null band (0, 0) now bemg taken as ( 2 , 0), 
while two additional vibrational levels are added 
on the infra red side — J A V Butler and W O 
Kermack The action of salts of jxilynuclear bases on 
colloidal suspensions and on the electro capillary 
curve In small concentrations, salts of 6 6 benz 4 
carbolme and its derivatives effect precipitation of 
colloidal gum benzoin and other negatively charged 
lyophobio colloids, but when higher concentrations 
are used no precipitation occurs and the colloidal par 
tides acquire a positive charge Experiments on the 
precipitation of colloidal gum benzoin by mixtures of 
benz-oarbolme and gelatin mdicate that the presence 
of the gelatin tends to decrease the adbsorptton of the 
benz oaxbolme Benz carbolme sola, present m low 
concentration (Jtf/20,000), exercise a marked effect on 
the electro capillary curve of mercury, the depression 
being maximum on the positive side of the maximum 
of the primary, that is when the mercury is positively 
charged relative to the solution The results indicate 
that benz-oarbolme ions undergo marked ad^rption 
even on a positively ohaiged surface— Sir Thomas 
Muir The theory of skew aeterminants and pfafifians 
from 1891 to 1919 

Dublin 

Royal Irish Academy, June 10— R Lloyd Praeger 
Report from the Fauna and Flora Committee on re 
cent additions to the knowledge of the f*iina and 
flora of Ireland The report deals with recent pro 
gress m our knowledge of a large number of Insh 
animal -and plant groups, and wlMre a previous com 
prehensive report nas been published, it gives a ^ 
tailed account of all additions— R. Lloyd Praeger 
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hemi)erviva of the Canary Islantla area with H|iecial 
reference to hybrule The paper was mainly the re 
suits of four months’ work m the ( anarv Islands in 
J927, and dealt espeoially with the occiirreiiie of 
numerous hybrids among the species of Sempermt utn 
which form so tnarktsl a feature of the vegetation of 
that region — J Kaye Charlesworth The glacial 
retreat in lar Connaught Iho glaciers ot the ue 
centre of lar Connaught overrode the western pait of 
the Central Plain of Ji eland, and on their retreat de 
posited the marginal accumulations about Lough 
Comb and Lough Mask On tho inner side of these 
moraines there lies a wide /one devoiil of nioraiiies 
This zone IS followed by tho cential aiea of tho sub 
montano and < ircpie moraines of the local glaciation 
of lar f onnaught They jirohablj denote a now 
advance of the ice J J Drumm, R J P Carolan, 
and Hugh Ryan Tho constitution of iso catechin 
tetrarnethyl ethci Iso catechin totramethyl ether 
was prepared from chloio cateclim tetrarnethyl ethei 
by indirect hjdrolysis It consisted of colourless 
crystals melting at 121° I22°C whereas catechiiitetra 
rnethylethei meItsatl4tP 147°C Tho jirejiBratioii of 
ISO catechin tetrainothvl ethyl ethei and of iso 
catcxihin tetiamethvl methyl other are also described 
Both of these are optically active but differ markedly 
from catechin tetrarnethyl ethyl ether and catechin 
tetrarnethyl methyl ether respectively in optical ac 
tivity and meltmg point iho laceinic form of lao 
catechin tetrarnethyl other and of iso catechin tetra 
methyl methyl ether could not be obtained by the 
redui,tion of tho respective ethoxy and methoxv 
liyryhum colour bases which latter together with 
chloro catechm tetrarnethyl ethei were fust pioduced 
by Drumm (Proc R I 4cwl 36, B 5 (1923) p 46) 
The work is m agroomont with that of h reiideiibeig 
{Annalen d Chfmie, 1926 440, 87) who has shown 
that in the prepamtion of the chloro catechin tetra 
methyl ether of Drumm (Icxj cit ) a pinacoline trans 
formation takes place involving a wandering of the 
veratryl group with consequent formation of an 
ali diphenyl jiropane derivative , catechin itself being 
an ay diphenyl propane derivative — -J J Drumm, 
Sheila M Maguire and Hugh Ryan 3 4 Dimethoxy 
benzyl 3 5 climethoxycoumaianone The previous 
work of Drumm, MacMahon and Ryan {Froc K I 
Acad , 36 B (1924), p 164) had sliown that tho reduc 
tion of veratrylidene 3 6 climet hyoxycoumaranone by 
means of hydrogen in jiresence of platinum black gave 
rise to a dihydro compound, in the formation of which 
latter compound it was assumed the veratrylidene 
double bond was reduced, leaving the carbonyl group 
imtoiiched It is now shown that m the above re 
duction the carbonyl group is unaffected, for on treat 
inent with phenyl magnesium bromide, a colourless 
crystalline carbinol is obtained, melting at 82° 83° C 
This carbinol on bromination in the ordinary way 
yields a monobromo derivative melting at 116° f* 

Pabis 

Academy of Sciences, May 13— Guido Ascoli Tho 
^proximate representation of f motions — J Delsarte 
The Fredholm transformations rendering invariant 
a quewlratio functional — Coulomb A formula of 
quantic al^bra — Fahir Emir A new determination 
of the thicknees of a film of oleic acid m the state of 
saturation on water and of the saturation pressure 
of this film The ex{)erimentai results given agree 
well with those of Marcelin as regards the thickness 
of the saturated film, but the figures for the saturation 
pressure are definitely lower The causes of the 
diffwenoe are discussed The film has the same 
thickness on distilled water and on weak (N/20) 
hydrochloric acid — Pierre Auger The theory of the 
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photoelectric i fleet The formula recently deduced 
by A (Soinmeifeld gives a distribution formula in 
good agreement with experunent — Mme and M 
Lemarchands I he constant of eqiiilibiium ui double 
decompositions in aqueous solution A study of 
the reversible icaction BabOj l 2Hf I “TTjhOi +BaCl, 
hioin the ecpiilibriiim constants at 18° C and 100" C 
and tho application ot tho van t floft equation, a 
figure foi the heat of reaction is found which agrees 
within the liinils of exjierimenta! eiror with the direct 
thccrmocliPinical determination H Colin and A 
Chaudun Tin concentration of the sugar and 
v'olocitjv of hvdiolvsis III IK id snliitinii - Mile Suzanne 
Veil ’l he ferromagnetic prnpcities of the feriites — 
Ch Bedel Some conditions oi snliibilitj of silicon 
III livdrofliioric acid Hvdioflunric titid in the 
piesenc eof oxidising age iits (potassiiiin ptiinanganate 
chromic acid Ionic cliloiido hvdiognn iiiroxide) dis 
Hcilvc>H silicon leadilv 1 he nature of the metal forming 
tho containing vissel also exerts an iiiHiiiiuc on tho 
rate of snliihilitv Swigel Posternak and Theodore 
Posternak riic’ c oiifigiiiation of inactive itiosife — 
Georges Mignonac and Odd W Rambeck Flie action 
of cyanogen chloride, hroniide and iodide on the 
sodium compound of ethyl malonate llic syntheses 
of ethane tetiacarboxylic acid and itliyleno totra 
carboxylic acid The ivanogen halides do not reai t 
similarly Sodiiun ethvl inalonotc in etlicr solution 
gives mainly ethvlnialonii ether witli cyanogen 
chloride leplacernent of the latter b\ cyanogen 
bromide gives a mixtiiio ot the i thyl c'tlic is of ethj lone 
totracarboxylic acid and ctluine tetiacaiboxjlic acid 
The latter siibstaiu e is the sole piocliict when cyanogon 
iodide IS used Mme Ramart-Lucas and F Salmon- 
Legagneur The comparative stability of isomers 
from their absorption spectra (Dehydration of glvcols 
isomerisation of c fhyleiu oxides ) — L Royer Tho 
corrosion of a crvstal of dolomite by an active isotropic 
liquid A coinpaiison of the corrosion figures of dolo 
mite produced by active and by inactive oiganii acids 
shows that tho result is affected hj both the optic'al 
symmetry of the c rystal and by that of the acid Jean 
Cbevner The daily v nriation of the elei ti ical potential 
of tho air and of electrii al loss during tlie month of 
beptoinber 1928 at tho Observatory of Ksaia (Lihiin) 

- Paul Becquerel Tho latent life of (lollon grams m 
a vacuum at -271° ( Pollen grains (Anhrrhuium 
Ntcottana) after drying over caustic baryta were 
placed m a tube from which the air was removed a,s 
completely as possible with a Langinmr conilensation 
pump and then sealed up The tubes were plated 
in liquid helium (tempeiature -269 to -271 7C ) 
for seven hours and kept for five months The 
germinating power remained unaltei'ed by this treat 
mont, although similar grams preservesi in dry air 
for seven months lost their germinating power — 
Raymond-Hamet Pharmacological apjilications of 
tho teohiuquo of the kidnev transported to the nec k — 
Ren< Fabre and Henri Simonnet The physical and 
biological study of the dextrorotatory sterol isolated 
from beer yeast The slight curative effect (anti 
rachitic) observed with irradiatcxi zymosterol is 
regarded as probably due to traces of ergosterol left 
Lin the prcxluct in spite of careful ])unfication — • 
Edouard Chatton and Mme M Chatton The con 
I ditions ol conjugation of Glaucoma scmtUlans in 
i lethobaotonal cultures The direct and specific action 
of certain zygogen agents — H Pdnau and G Tanret 
A dextrorotatory sterol of yeast, zymosterol Details 
of tho method of prejiaratioii fiom yesist, purification, 
analysis, physical and chonneal proiierties The 
alcohol IS not simply isomeric with ergosterol as it 
oontams two hydroxyl groups and has tho formula 
C,,H4j(OH)j — H Jacotot The preparation of a 
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hyperactive seruin aigainst cattle peat — V Zernoff 
An attempt at aerbtherapy m QcMerxa meloneUa The 
injection of the blood of vaocmated larvee produooa a 
curative effect, and this curative property of the blood 
of vaccinated larvee may be preaerved for aeveral 
days tn vitro 

Rome 

Royal National Academy of the Lincel, Mar 3 — 
G Fublni The canonical pencil — G ArmelUnl The 
horizontal diameter of the sun m 1927 and 1928 
Measurements of the liorirontal diameter of the sun 
during its passage of the meridian, made at the 
Campidoglio Observatory by various observers, give 
the following mean values for the past few years 
1924, 16' 1 03', 1926, 16' 0 63' , 1926, 16' 1 02', 
1927, 16' 1 64' , 1928, 16' 1 68' — A Comeasatti 
Galois’ curves (2) — G Scorza- Dragon! Integrals of 
the etpiation, y' -f{x, y) — G Krall Local limitations 
of dynamic effort — A Wundheiler A generalised 
dispiacemont in Riemaimian spaces In a paper 
published last year, Gerhanl 'Thomsen described 
apphcations of a new notion of parallelism in Rie 
maimian spaces, termed the henni parallelism The 
latter is dehned by certain properties, which lead to 
a formula worked out by Thomsen in the particular 
case when the displaced vector is orthogonal to the 
curve of transjiort In the present jiaper the general 
formula for this displacement is dcriveil — G Vitali 
The centres of curvature of the geodetics of a vaiietv 
It IS shown that, if iP is a point of a variety T, of 
n dimensions, in which the <r, of T, has n + r, r = 
(n + l)/2 dimensions, the centres of curvatuio m 
P of the «* * geodetics of T, issuing from P are 
situate on a hyper sphere A passing through P of 
the Imear space Sv of v dimensions lying in c, and 
perpendicular to Vn — F Lamberti Two particular 
dynamic ecpiations of a linked material system - 
Gabriella Armellini Conti Colorimetiic observations 
made during the total eclipse of the sun on June 29, 
1927 A series of photo^aphs, taken at Ringebu 
(Norway), of a polychrome screen exposed to the sun’s 
light confirm the red coloration of the light apparent 
dtinng the eclipse • — L Martinozzi The electrical 
characteristics of meteorites (the hypothesis of on 
electrical origin of their luminosity) and a limitmg 
value for the density of the ions in the upper atmo 
sphere Burgatti (1927) has advanced the view that 
the luminosity of meteorites may bo of electrical 
origin A simple calculation, made on the basis of 
certain assumptions, of the electrical charge necessary 
to a metoorite in order that bombardment of the ions 
present ui the zones traversed may render it lummous, 
leads to somewhat high values for thi<« charge and 
hence for the corresponding potential Taking into 
account the fact that the charge should be negative, 
the values found are not easily explained, since, as 
Burgatti pomted out it would be more reasonable to 
expect that meteorites would become positively 
charged by photoelectric action , nothing is, how 
ever, known concerning the distribution of potmtial 
m the universe The necessary value calculated for 
the number of ions per o c agrees well with the 
number required for Heaviside’s refleotmg layer — 
E Amaldi and E Segri The theory of the Raman 
effect The mechanism of the Raman effect proposed 
by Smekal and generally accepted would mdioate 
that Raman hues correspondmg with very mtense 
mfra red bands should be also very intense Ob 
servations have failed to confirm the existence of any 
such r^tionship, and it is now shown that the 
experimental results are in complete accord with the 
theonea of Schr6dmger and Dirac, and that with 
any Raman line there corresponds, not neoeseanly 
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an infra red absorption band, but simply the difference 
between two terms , only when, by chance, such two 
terms oombme directly will an infra red hne exist — 
L Fernandes Investigations on sulpho salts (8) 
Persulpho salts — G Malquorl The system Fe(N^), 
-KNO, -HNO, -H.O at 26®— F de Carli The 
double carbonate of cobalt and poteussium The 
double salt, CoCO„ K,CO„ 4H,0, may be completely 
dehydrated by heating it at 120° in a current of 
carbon dioxide Measurement of the dissociation 
tension at various temperatures, and application of 
Nemst’s approximate formula, give for the heat 
evolution correspondmg with the equation, Co +liO, 
+C =CoCO,, the value 169 43 or 163 13 Cal , acoortl 
ing aa the heat of formation of CoO is taken as 63 80 
or 67 69 Cal Calorimetric determmation gives the 
value 173 31 Cal — A Pieroni Naphthophenoxan 
thones o/S Naphthophenoxsnthone cannot bo ob 
tamed by the general reactions serving for the 
prejiaration of the /S/f and fta isomendes, possibly 
owmg to the ready elimmation of the carboxyl in the 
a position of the naphthalene nucleus, but is formed 
when a benzoyl d naphthol is heated with alumimuin 
chloride for 2 hours at 160° , it crystallises in golden 
yellow needles melting at 173°, and its solution in 
sulphuric acid is yellow and shows an intense green 
fluorescence — T G Levi 13 6 Dithioazme (formo 
thialdme) This, the first member of the thialdme 
series, has not previously been described It may be 
obtamed, together with trithioformaldehyde, by 
treatmg aqueous formaldehyde solution with sulphur 
or, better, ammomum hydrogen sulphide — Giulia 
Martinez Houlandite from Monastir — R Grsndon 
Symbiotic micro organisms in the egg of Piens 
braaaxcce L 

Vienna 

Academy of Sciences, Feb 28 - A Haas Stefan’s 
law and the theory of light quanta The qumber of 
hght quanta emitted is proportional to the third 
power of the temperature, whilst the average energy 
of the single light quantum is proportional to the 
temjierature itself — R Bortsch The determmation 
of stresses in discs with arbitrary boundanee — A 
Dadieu emd K W F Kohlrauzcb Studies on the 
Raman effect (1) The Raman spectrum of orgeuiic 
substances (fatty acids and their esters) — R Weiss 
and A Kratz A new synthesis of curaarme deriva 
tives (2) 

Mar 7 — A Kailan and A Schachnec The velocity 
of esterification of fatty acids with et^lene glycolic 
hydrochloric acid ~W J Miiller The theory of 
passivity phenomena (6) The influence of covering 
films on the potential of a metal — G Keller, H 
Ruppersberg, and E Strang The condensation of o 
amino benzaldehyde with keto dicarbonio acid esters 
and di keto carbonic acid esters — R Dworzak and K 
Hermann Cychb acetals (2) — W Schmidt Thestruc 
ture of the wmd To obtain the simultaneous wmd 
velocities at a senes of odiacent points a new method 
of observation was worked out Light pressure plates 
m great numbers were brought together and photo 
graphed kmematographically The experiment was 
made on an area of 10 x 10 metres — F H6U1 The 
alkyhsation of tn- and tetra oyano oadmio acids — 
K Funks and H Wolf Reseai^es on perylene and 
Its derivatives (23rd oommunioation) — A Pongratx 
24th commumcation — A Zlnke and W Hirsch 28th 
oommunioation 

Mar 14 — W J MttUsr and K Kenopicky ITie 
anodic behaviour of alumimum An inquiiy arising 
out of the surface passivity of aluminium — R 
Wegschslder The photochemical transformation of 
o mUv bMizald^yds — B Spdth and N Polgar The 
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qitaternary bases m Berbers vulgans Besides 
berberin there is also palmatin, latrorrhizm, colum 
bamin, and berbermbin — E Sptth and G Papaionou 
Phenol bases in the bark of Angostura , synthesis 
of gahpolm — R Dworzak and J Pierri btudies 
on a blomo and oxy aldehyde — C Doelter Blue 
rock sait — F Hochstetter Contributions to the 
develoi«nental history of the human brain K 
Fritsch Observations on flower visiting insects ui 
Styna, 1909 Helleborua ntger had many visitants 
on sunny days m its natural localities, Prunwi 
atnum was visited by Macrogloaaa fuctformia Other 
observations supplementary to Knuth’s work G 
Ortner Measurement of strong polomum propara 
tions by means of the charge transported by the 
emitted o particles — F Haizl, Th Meier-Mohar, and 
F Viditz Aik oxomum hoxa cyano cobaltates — K 
Menger (1) A partition theorem for rational and 
irrational dimensional assemblages (2) The nowhere 
dense partial assemblages of Rn (3) Dethicing the 
concept of dimension from postulates — E Deussen 
The composition of iron fluoride 
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The New Museum Outlook 

1 1HE museums of Great Bntam are bestirring 
- themselves, or, if that be putting it too strongly , 
at any rate many men of action and foresight are 
bestirrmg themselves concerning the museums 
There js a museum feeling in the air But m the 
midst of the reports and commissions, addresses and 
discussions which express this activity, the plain 
man may be excused if he fails to see that criticisms, 
suggestions and counter suggestions all pomt to a 
broad but tolerably well defined road by which the 
museums of fhe British Isles must endeavour to 
make their way The new road is the focus of many 
mdependent paths along which progressive museums 
have been feehng their way m recent years, often in 
face of difficulties, and scarcely reahsmg that they 
were taking part in one of the great educational 
movements of the times Though the reports have 
scarcely emphasised the magmtude of the change, 
it means a radical recastmg of the museum idea and 
the adoption of a fresh museum outlook 
Here we projwso to outline the fundamental 
change m outlook which progress demands and to 
inquire whether recogmtion of the new objective 
may lead to suggestions for the development and 
control of existmg museums 

In their histoncal origin, museums were simply 
conservatories, m the basic meaning of the word, 
houses for the stormg and safe keeping of whatever 
was thought to be worth koepmg, and their officers 
were and are ki opers That is still looked upon 
as the pnmary and fundamental purjiose of 
museums, and yet it is only in a few of the largest 
museums that the material is of a value so great or 
nature so irreplaceable that its conservation is of 
first and last importance In the second stage of 
their development, museums condescended to show 
some of their possessions to favoured visitors and 
finally to the pubho, but they placed the specimens 
just as they were accustomed to store them, m the 
arrangement most convement for reference by ex 
ports It IS not so many years smee a keeper m one 
of the national museums gave instructions that 
British birds (and that m a British museum) should 
bo labelled with their Latm scientific names only 
l%e attitude, and it was widespread, was that the 
pubho might learn if it could, but it was no purpose 
of the museum to teach 

That almost all the natural history coUections m 
the museums which possess them are still arranged 
on the systematio hnes of the expert taxonomist, is 
a reho of an early development, a convement group- 
ing for reference, easy for the museum officer 
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to arrange, and capable of mfimte expansion I systematic collections are needful , and the re* 
Educationally, however, it is a passive arrange searcher must have at hand ^at stores of classified 


ment It permits the visitor, if he is receptive, to | 
gain certain impressions of form and of relation 
ship, but it IS not designed to thrust new ideas upon 
him, to compel him to consider and reconsider In 
a general way that is typical of the old museum 
attitude to education , hitherto the museum has 
been an inactive educator, allowmg the visitor to 
sip whore he would, or go away dry if the nectar 
was not to his taste, but never, by one wile or 
another, oompellmg him to dnnk of the stimulating 
cocktails It might concoct 

The new outlook which underlies the recent dis 
ouBsions regarding the museums of Great Britain, 
and towards which a few bright exceptions have 
been strivmg is that museums must henceforward 
make it a pnraary duty to take an active and pro 
gressive part in the educational systems of the 
country In a short preface to an American work 
dealing with the relationship between the American 
Museum of Natural History and the Educational 
authority of New York,* Prof Henry Pairfield 
Osborn stated that the growmg museum influence, 
which during the past quarter of a century has been 
especially remarkable throughout the cities of the 
United States, is largely due to the recogmtion that 
the museum is not a conservative but a progressive 
educational force, that it has a teachmg quality or 
value peculiar to itself, that the museum succeeds if 
it teaches, fails partially if it merely amuses or 
mterests people, and fails entirely if it simply 
mystifies 

If only this could be set as an aim and end m the 
forefront of museum activities, the museums of 
Great Britam would take on a fresh lease of 
activity, and create for themselves a new and 
powerful place among the social institutions of the 
country, in no less degree than they have done m 
the United States of America 
In an address delivered a short tune ago to the 
Royal Society of Arts and referred to in Nattjbb 
(Feb 9, p 227), 8a Henry Miers sketched m broad 
outhne the ways m which museum coUeotions 
might be brought mto relationship with educational 
stages He founded his proposals on the assump* 
tion that museums should cater for four classes of 
vuitors For the ordmary visitor the history and 
resources of the town or district should be dis 
played , school children and students of nper years 
require summary collections and mtroductory 
senes , for the collector and senous mquirer 
■ rrae NUuts BduMUon by the American Haaeura of Katonl 
Mncth» of «« aty 
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matenal for mvestigation and comparison 

Even this passive arrangement of museum ex- 
hibits falls short, however, of the needs of an active 
educational policy, such as the times demand, and 
such as has been attained by many of the museums 
in the United States As typical of these, glance at 
the activities, almost violent activities our sedate 
mstitutions would regard them, of the museums of 
the Brooklyn Institute of Arts and Sciences In 
the course of a smgle year ten special exhibitions of 
various art collections and eight exhibitions of 
pnnts were arranged and exhibitions of motion 
pictures portraying the Chromcles of America ' 
and zoological subjects, as well as lecture courses for 
the public, for teachers and for students were held 
In addition the Institute has specialised m a 
Children a Museum ’, with loan exhibits of natural 
history sjiccimons for schools, with schools visits 
helped by throe teachers assigned by the Board of 
Education, summer field trips, lectures, and so on 
The detail with which the educational side is 
organised is mdicated by many little refinements, 
such as the small cases of mounted birds which a 
child may borrow and take home as he would a book, 
the files of five thousand pictures and of trust- 
worthy magazme articles, so catalogued that any 
set may be selected and borrowed by child or 
teacher, and the loan senes of eight thousand 
lantern shdes 

Is it desirable that the museums of Great Bntain 
should reach towards such a goal * And if it is, is 
such a goal attamable ! The consensus of opinion 
amongst educationists, the efforts already being 
made by the more progressive museums m this 
country, and the views expressed m or underlying 
recent reports and discussions, all point to the de- 
surability of some such development, if museums 
are to escape from the backwash of stagnation and 
move with the main stream of the nation’s progress 
It may be said that the proper purpose of the great 
national museums is rather to attend to scientific 
mterests than to cater for the education of ele- 
mentary school children, but the argument is 
sufficiently met by the actual development of the 
American institutions, which have satisfied the de- 
mand for mtruBion into educational affairs without 
losing a whit of their scientific enthusiasm or 
reputation 

The question as to whether this desirable end is 
attainable is not so easily answered Our opuuon, 
however, is that it can be realised, but not under 
museum conditions as they generally exist m Great 



June 29, 1929] 


NATURE 


971 


Britain to day An analysis of the difficulties will 
suggest lines along which development might well 
take place 

There is the fundamental difficulty of staffing 
The teaching of young and old is an art based upon 
scientific prmciples, defimtely recogmsed and the 
subject of specialised courses m universities and 
traming colleges It cannot be expected that the 
curators of museums, whether they be chosen for 
their general knowledge or for their expert skill in 
particular branches of science, can be at the same 
time, bamng a few exceptional cases, in close touch 
with educational developments and the needs of 
elementary, secondary, and advanced education 
Even if they knew the demands, they cannot be 
expected to be familiar with the technique and 
progress of modem educational methods 

It IS evident, therefore, that a scientific museum 
staff IS not best fitted for the carrymg out of an 
educational pohcy, quite apart from the fact that in 
the larger museums the scientific staff is already 
overburdened with its own particular problems 
If the museum share m educational progress is to 
bo more than a mere nibbling at the fringe of a 
great problem, new qualifications and new personnel 
must be drafted into the scheme Moreover, this 
change must take place with as httle disturbance of 
existmg arrangements as possible , for it is recog 
nised that, for the purposes which they now serve, 
the greater museums are working competently 
and smoothly There must be no uprootmg of a 
well-established growth , the educational shoot 
must be grafted upon the present sturdy museum 
plant 

These considerations suggest one or two brood 
hnes of change which might well herald the 6Kloption 
of an active educational policy There must be a 
mutual approach between the museum body and 
the educational body This rapprochement would 
develop m two directions, one afiectmg the fram 
mg of general museum pohcy and the other the 
actual development of the pohcies decided upon 
In the first case, the govermng body of the museum, 
whether it be an od hoc committee of the county or 
municipahty, the council of » naturalist society, or 
an advisory body of whatever ongm, would be 
strengthen^ and broadened m outlook by the m 
elusion of one or more of the leading educationists 
of the district, selected for their capacity m deahng 
with new problems as well as for their knowledge of 
educaUon^ needs It would be strange mdeed if, 
on such a body, duoussions between men of general 
enlture, educational specialists, and representatives 
of the museums themselves did not evolve new 
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suggestions worthy and capable of bemg earned 
out 

• The carrying out of the schemes so formed 
leads to our second consideration On one hand 
museum staffs must eo operate wnth educational 
authorities, and on the other, educational authonties 
must make more use of museums On the lowest 
scale, this implies that exhibits of museum matenals 
will be arranged in such a way that they can be 
u8o<l, simply and easily, to illustrate the Nature 
study lessons of the schools, and that school 
authorities will support the effort by making full 
use of the museum But on a higher scale, and in 
the large museums, it would imply much more, as 
thi activities of the Brookij n Museum foreshadow 
The largo museum would play its part by appomt- 
ing a staff specifically to deal with educational 
activities , the educational authonties would detail 
certain of their teachers to conduct school parties m 
the museum, give museum lessons, and so on 
In whatever way it may be accomplished and 
whatever degree of development it may reach, the 
closer association between museums and formal 
education is an end eagerly to be desired , it would 
inevitably load to fresh lines of usefulness for 
museums already flourishing, and might spell a new 
life for many institutions now all but moribund 
The passive, dead and ahve museum is like a bank 
which, having collected the moneys of its customers, 
exhibits a few samples of currency in its windows 
and locks the remainder in its strongholils It is 
not the receipt and stormg of money or of sjiecimens, 
but the use made of them, that means success for 
bank or museum That is, m effect, our plea for 
the dehberate adoption, in museums large and 
small throughout Great Britain, of the neiv museum 
outlook 


Mathematical Physics 

Mathematical and Physical Papers By Sn Joseph 
Larmor In 2 volumes Vol 1 Pp xii + 679 
Vol 2 Pp xxifn + 831 (Cambridge At the 
Umversity Press, 1929 ) £6, 6a net 

T hese volumes contain the contributions made 
by the author to different scientific societies 
and penodicals during a period of nearly half a 
century, and the subjects treated of extend to 
almost every branch of physical science The 
author observes m his preface that “ every m- 
vestigator bears the stamp of the domicile in which 
he has been brought up ” In the present case there 
are two domiciles , to the first is probably traceable 
the influences of Hamilton and MaoCullagh The 
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second, beginning at Cambridge towards the end 
of the penod which saw the rediscovery of Green’s 
work, the publication of Thomson and Tait’s 
" Natural Philosophy ”, and the pubhcation of 
Maxwell’s treatise on “ Eleotncity and Magnetism ”, 
has also had its influence, both in the selection of 
the subjects of investigation and on the method of 
treatment 

One of the outstanding events of the penod was 
the recogmtion of the importance of the lagrangian 
method as the means of mvestigatmg not only the 
problems of mechanics but also the problems of 
physical science in general The memoir by Green 
on the reflection and refraction of bght is possibly 
the earhest m which the conditions for the success 
ful apphoation of the method to a physical problem 
are set out clearly, although not infrequently too 
much trust has been placed m his statement — 
“ that but little eSort is required on our part ” — 
while the caution implied in the earher part of the 
passage quoted from is overlooked 

By 1880 the value of the method in the mvestiga 
tion of the problems had been fully recognised, and 
had become the usual method of investigation for 
these problems The method naturally plays an 
important part in the present collection Li the 
paper " On Least Action as the Fundamental 
Formulation in Dynamics and Physics ” (Proc 
Lomd Math Soc , 1884) the method is applied with 
success to a great variety of problems both m 
mechames and physics and the mathematical con 
nexion between them is established The same 
method is applied to the problem of “ the flow of 
electricity in a system of linear conductors ”, lead 
mg to a very general solution of the problem In 
the first 400 pages of the first volume there are 
papers on subjects in pure mathematics, optics, 
and electricity of varying length and importance, 
but all of interest The Bntish Association Re 
port (1893) on ‘The Action of Magnetism on 
Light , with a Critical Correlation of the Various 
Theones of Light Propagation ” gives an account 
of the different theones which had been proposed 
to account for the phenomena accompanying the 
propagation of hght up to the tune of its prepara- 
tion, and compares them carefully, at the same 
time making various suggestions and removing 
some of their obscurities This report is the fore- 
runner of the senes of three papers ” On a Dynami- 
cal Theory of the Electno and Lumiferous Me^um ” 
published in the Ph%loaophtcal TrantadioM 

The first of these papers appeared m 1893, and 
its central feature is the identification at the electno 
energy function with the energy function developed 
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by MacCuUagh m relation to optical phenomena 
Tfiis energy function had been amved at by adopt 
mg a procedure which was the converse of the pro- 
cedure adopted by his predecessors 

The elastic sohd theory of bght propagation as 
developed by Green, Cauchy, and others had pro 
vided an adequate representation of the phenomena 
of the reflection and transmission of bght m the 
case of isotropic media but had failed to give 
results which were m agreement with Fresnel’s 
results in the case of anisotropic media Green and 
Cauchy had proposed to overcome this diflSculty 
by the introduction of extraneous forces Mac 
CuUagh set out to discover the energy function 
which would satisfy Fresnel’s laws both for iso- 
tropic and anisotropic media Later, Kelvin 
showed that the energy function bmlt up by 
MacCuUagh was that of a quasi labile elastic 
medium or of a gyrostaticaUy loaded medium, 
h 3 rpothese 8 which are not unrelated to the hypo 
theses of Green and Cauchy In the author’s paper 
of 1893, this energy function havmg been identified 
with the electno energy function is appbed and 
tested for a great number of different phenomena 
In particular the result is obtained that the velocity 
of propagation of hght is affected by a magnetic 
field Experiments earned out by Sir Obver Lodge 
showed that the effect, if any, is so small as to be 
incapable of detection Two conclusions can be 
arnved at as the result of these experiments, either 
the luminiferous medium is fixed or stagnant, or 
the energy function which leads to this result is 
defective The author has chosen the first of these 
alternatives, but it may be observed that the direct 
apphcation of Faraday’s laws to the problem of the 
effect of a constant magnetic field on the velocity 
of the propagation of Ught gives the same result as 
these experiments, namely, that there is no effect 

The problems of magneto optic rotation and 
radiation are discussed on this theory, and with 
the introduction of a dissipation function, the 
drcumstances of the reflection of bght by metaUio 
media are mvestigated 

In an appendix the theory of electrons is intro- 
duced and applied to some of the oases , m particu- 
lar, the theory of natural magnets is treat^ from 
this pomt of view, and also optical dispersion In 
the second paper (1896) the theory of electrons is 
developed to a greater extent, and is applied to the 
investigation of the phenomena which depend on 
the molecular or atomic properties of materhd, 
media In addition to the ^enomena discussed in 
the first paper, the ^pagation Of light m metals, 
oondaot2^ourrents,tiieme<fliahioaleleotto*dynamio 
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forces acting on a conductor the problems of a 
conductor rotating in a B3rmmetnoal magnetic field 
and the conjugate problem of a rotatmg electrified 
conductor are considered as cdso the pressure of 
radiation The null result of the Michelson Morlcv 
experiment is discussed on this theory and ex 
plained in terms of what is now usually referred to 
as the Iiorentz transformation 

In his memoir La throne ^lectromagn4tique de 
Maxwell et son application aux corps mouvants 
(1892) and m a later memoir (1896) H A Lorentz 
developed a theory of electrical and optical 
phenomena similar to the theory presented m 
the present volumes The energy function which 
IB fundamental in both cases is the same and 
although the treatment more especially where 
statistical processes are involved is somewhat 
different the results obtamed when the phenomena 
discussed are identical are naturally for the most 
part in agreement The particular form of the 
transformation arrived at m the case of a material 
body movmg with a uniform velocity from which 
the later development known as the theory of 
relativity has arisen is an inevitable consequence 
of the form of the energy function which is the basis 
of the theory of a stagnant ether but there are 
difficulties connected with this theory which so 
far do not appear to have been surmounted For 
example is the Lagrangian method apphcable to 
the companson of two systems when the space 
CO ordinates of the one mvolve the time oo ordinate 
of the other and the time co ordinate of the first 
involves the space co ordinates of the second * 
Furthermore it has been proved that if Faraday s 
laws are apphed to the case of a matenal body 
moving with a uniform velocity the axes of refer 
ence for Faraday s laws being the same as the axes 
of reference for the movmg body the relation 
between the moving body and a body at rest 
relatively to the some axes is that the movmg body 
IS contracted in ^he ratio (1 m the direc 

tion of its motion and no transformation mvolvmg 
the time co ordinate is involved 

In the third paper of the senes the theory of 
electrons is restated and its application to matenal 
media is more extensively developed The m 
vestigations of the two previous papers are revised 
m some cases the relation of the theory to the 
kmetm theory of gases and to radiation is mvesti 
gated a general theory of optical dispersion is set 
out and the problem presented by absorptum 
bands is discussed Thermodynamics osmotic 
pressure the laws of chemical equihbnum para 
magnetism and diamagnetism are also discussed 
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and the mechanical relations of radiation are 
re investigated 

Whatever the ultimate verdict on this theory of 
the ether which is the 1 asis of those papers (after 
wards with additions and revisions embodied in 
the author s lEther and Matter ) may be it 
offered a possible and promising line of advance it 
IS in agreement -w ith a greater number of physical 
phenomena than its predecessor the elastic sohd 
theory of the ether and the author s contributions 
to it are very notal le Then are sul sequent papers 
on other apphcations of the theory the Zeeman 
effect the optical influence of a magnetic field etc 
all additions of interest to the subject 

There are several papers on geophysics an m 
teresting paper on Huygens principle vanous 
reports and a Idresses but probably the most im 
portant papers in the collection other than the 
electrical paj ers are the papers on thermodynamics 
and the theory of gases The author has expressed 
a doubt as to whether the time is npe for the formu 
lation of a history of i lectrical theories this despite 
the many treatises on thermodynamics and the 
kinetic theory of gases is true in some measure of 
the theories connected with these latter subjects 
These volumes however contain valuable coiitn 
butions in this direction and in a connected form 
would go far to supply such a history 

A detailed examination of the different papers in 
the two volumes is impossible withm the present 
limits but it may be observed that they contam 
contributions of interest and value to most of the 
questions which have been promment in physical 
science for the last half century By collecting 
them together so os to make them readily accessible 
to other scientific workers the author has earned 
their gratitude and the care with which they have 
been edited and printed reflects great credit on the 
author and on the Cambridge Umversity Press 


One Hundred Years of the ‘Zoo 

Centenary History of the Zoological Society of London 
By P Chalmers Mitchell Pp xi + 307 + 33 
plates + 9 plans (London Zoological Society 
of London 1929 ) 26s 

B y its Zoo IB the Zoological Society of London 
known to the people its zoological gardens 
have given it a hold upon the nation which no 
purely scientific activity could have gained and 
the progress of the Zoo is the touchstone by which 
its success will be tested at any rate by the super 
fioial Yet from the outset of its career two distmct 
and almcHit antagonistic aims lay at the hearts of 
2ol 
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the founders of the Zoological Society and were 
embodied in its charter on one hand the popular 
appeal of the introduction of new and curious 
subjects of the Animal Kingdom and on the 
other the sternly scientific advancement of 
Zoology and Animal Physiology It is perhaps 
the greatest triumph of its hundred years of exist 
ence that the Society has cherished these two objects 
with equal favour developing its gardens to their 
utmost limits an 1 at the same time makmg vast 
contributions to the progress of knowledge It has 
done more it has blended a double function which 
might have split the Society to its roots into a 
harmonious whole so that the Zoo has become 
the patron of science contributing handsomely to 
its coffers and science the handmaiden of the 
Zoo has eased the conditions of its inmates and 
furthered their welfare in the details which make 
life in captivity worth living 

In his Centenary History Sir Peter Chalmers 
Mitchell traces with easy knowledge the multi 
f ariouB lines of activity which have coalesced to make 
the Zoc logical Society and its Zoo what they have 
become The Society owes its origin m 1826 to Sir 
Stamford Raffles who lived just long enough to see 
it well on its w ay to success Its earhest stages were 
recently discussed in an article in Natobk (May 4 
p 687) so that no fuither reference to its foundation 
need be made except that it is desirable to point 
out that following Scherrens The Zoological 
Society of London (1906) undue weight was there 
placed upon the part taken by the Zoological Club 
of the Linnean Society Chalmers Mitchell has 
investigated this and many other controversial 
points with mmutest care and the pains which he 
has evidently bestowed upon the consultation of 
original sources of information ensure that his is 
the last word in these matters 

Since the Zoo is the hub of the system let us 
glance at the major developments which have kept 
it in the centre of pubhc favour The chart which 
forms a frontispiece to the volume and in itself is 
a mine of information shows plainly that an un 
progressive policy is reflected in stationary or 
dwindlmg audiences The fresh appeal of the 
original gardens soon wrought itself out and was 
followed by a steady dechne in numbers of fellows 
in numbers of visitors and in income which must 
have caused deep concern to those in authority 
Now a glance at the senes of plans of the gardens 
at different stages of development appended to the 
volume shows that since the first concession of 
twenty acres m 1826 there has been a gradual 
extension of area to more than double the original 
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size But the chart reveals no connexion between 
increasing prosperity and mere accretion of acres 
On the other hand it clearly demonstrates that the 
secret of success from the pubhc point of view is 
the staging of special features which not only 
attract a temporary fresh influx of visitors but tend 
to raise subsequent attendances to a new base level 

Accidental mfluences such as the Great Exhibi 
tion of 1861 or the International Exhibition of 
1862 are naturally enough reflected in the numbers 
of visitors to the Gardens but the lesson of the 
chart 18 that special efforts at display meet a rich 
reward Royal collections of ammals since that 
first exhibited by the Pnnee of Wales in 1876 
have always been exceedingly popular but the 
organised works which have brought overwhelming 
success are the Mappin Terraces in 1913 the 
Aquarium in 1924 the Reptile House m 1927 and 
the Bird House in 1928 Taking the appointment 
of the present secretary in 1903 as a convenient 
datum line it is a remarkable testimony to his 
progressive policy that m the quarter of a century 
which has since elapsed the number of fellows has 
more than doubled annual income has trebled and 
the number of annual visitors has increased almost 
fivefold 

Keepmg step with these popular developments 
have been no less important changes which appeal 
perhaps more strongly to the scientific observer 
notably the vital innovation from the stuffiness of 
closed and warmed cages to natural temperatures 
and open air the introduction on a large scale of 
radiant heat for the animals and a great step in 
progress the acquisition of Whipsnade Park and 
the planning there of scenic panoramas and 
paddocks on the most advanced hnes 

Of the purely scientific activities of the Society 
we have left ourselves no space for comment The 
Proceedxnija and Tranaadxona which are stocked 
with results based largely upon the collections 
themselves are as indispensable to the scientific 
worker as is the Zoological Record and the 
one time museum notable for the large proportion 
of type and histone specimens which it contamed 
onite dispersal ennohedthe Natural History Museum 
at South Kensington and to a lesser extent other 
institutions 

The century not without its dissensions and 
difficulties has been one on which the Zoological 
Society and the nation can look back with pnde 
and from which they can look forward with con 
fidence in a strong guidanoe enlightened by 
scientific knowledge and enriched by the naturalists 
wide sympathy with hnng things J B 
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Alpine Tectonics 

'The. Nappe Theory vn the Alps {Alptne Tedontcs, 
1905-1928) By Prof Dr iVanz Hentsch 
Translated by Prof P G H Boswell (Methuen’s 
Geological Senes) Pp xxx+228 + 8 plates 
(London Methuen and Co , Ltd , 1929 ) 
14« not 

T he existence of great overthrusts m the Alps 
was recognised by Escher von der Linth in 
1851, and by von Richthofen in 1869, and was 
proved from the minmg at Idna by Lipoid in 1874 , 
but it was only after the work of Schardt in 1894 
that these displacements were generally accepted 
and explamed as nappes Nappe is the French 
word for a sheet, but the term is used m Alpine 
geology, as in the title of this book, as an abbrevia 
tion for a ph nappe or nappe de recouvrement, or 
over folded sheet Such nappes are explained as 
duo to flat lying folds from which, as they are 
pushed forward, the central limb is ground to 
powder and worn away According to the advo 
cates of the theory, the nappes in the Alps cause 
horizontal displew'ements that are well established 
for 60 miles, while the total movement may be 
much greater , for some of the mountains seen 
from the terrace at Berne are regarded as parts of 
Africa pushed into central Switzerland 
The difficulty of the subject to British students 
18 increased by its scattered literature and special 
technical termmology The book by Prof Heritsch 
of Graz, therefore, should prove of great service, 
as a guide to the modem hterature on the Alps, 
especially on the Eeustem Alps, and as a state 
ment of the evidence for and against the nappe 
theory The work has been extended and revised 
by help of the author during the translation, which 
in several respects is an improvement on the original 
It has additional illustrations, and the excellent 
glossary which has been prepared by the translator 
will, it may be hoped, standardise the English 
equivalents of many of the tectoiuc terms 

The attractiveness of the nappe theory depended 
upon its seductive simphcity * The alternative ex 
planations are often complex When, however, the 
theory is followed into details, the simplicity dis- 
appears owing to rapid changes in the hypothesis, 
extreme diff erences of opuuon among its supporters, 
its evasiveness of crucial tests, and fantastic ex 
planations introduced to explam special cases Hie 
theory is often dependent upon uncertam identifica 
tions of the age of the rocks For example, the 
Matterhorn oonsiste of a pyramid of gneiss resting 
on schists which are regarded as altered Trias If 
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this age of the basal schists is incorrect, the upper 
part of the Matterhorn need not be explamed as 
a tar travelled erratic Similarly with the Hohe 
Tauem m the Eastern Alps the nappe theory 
there depemls on the identification of part of the 
schists as Trias, but if they are pro Cambrian the 
apphcation of the theory to the Tauem is invalid 
The difficulties of rock identification are met by 
the assumption that the differences lietween various 
parts of the same sheet are due to differences of 
faues For example, the rocks identified as the 
southern root of the Silvretta nappe form the hills 
east of the northern end of Lake Como These 
rocks arc so different from those of the Silvretta 
as to suggest doubt as to their lielongmg to one sheet 
This difficulty is circumvented bv the assumption 
that the differences are due to the rocks having 
been deposited so far apart that they occur m 
different facies This facies argument, as remarked 
by Prof Boswell in the preface, is naturally re 
garded with suspicion by British geologists, who 
are used to the rapid lithological changes among our 
JurassK deposits The extreme movements claimeil 
have not been supported by the discovery m the 
Alps of the characteristic North African facies of 
the Eocene or Cretaceous 

The nappe theory is faced by serious physio 
graphic difficulties According to some estimates, 
the nappe mov ements in the Miocene and Phoceno 
must have piled up rocks to a thickness of about 
20 miles above the Alps All this material must 
have been since removed by denudation, and there 
18 no trace of the debris on an adequate scale m the 
surrounding areas Another physiographic difjfi 
culty, to which attention was directed by Prof 
Bailey Willis in 1912, is that there are in the Alps 
old land surfaces that date from the Lower Miocene 
and even earlier , and their existence. Prof Hentsch 
remarks, is quite irreconcilable with the supposed 
later nappe movements Such difficulties have been 
often Ignored by the supporters of the nappes, who, 
in their enthusiasm, regard the evidence in favour of 
the theory as so oonvincmg that they are confident 
that explanations of these difficulties will appear 
The special ment of Prof Hentsch’s book is that 
it states the issues impartially, and by directmg 
attention to the difficulties and uncertamties m the 
nappe theory, should guide the discussion to the 
cntical pomts, and thus help in the solution of the 
problem The book is not easy readmg, owing to 
its conciseness and bnef statement of views of 
bewildenng vanety It should, however, prove 
mdispensable to students of mountam structure u 
a guide to current Alpme hterature and opinion 
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Our Bookshelf. 

An Introduction to the Study of Ore Deposits By 
Dr F H Hatch Pp 117 (London George 
Allen and Unwm, Ltd , 1929 ) 7s Qd net 
Most books devoted to the study of ore deposits 
suffer from an attempt to give too much detail It 
18 manifestly impossible to write an account of the 
mimng fields of the world in small compass and 
Dr Hatch has not attempted this He has set 
himself the ideal of producmg a real introduction 
to the subject elucidating everywhere the general 
principles by illustrations taken from actual in 
stances, and it must be said that in this he has 
been extremely successful Many of the examples 
are naturally chosen from his own experiences in 
different parts of the world, and the outcome is an 
admirable instance of the application of ecientifio 
ideas to a truly practical subject 

The first chapter is an interesting historical 
summary of theories of ore genesis, largely based 
on the author s presidential address to the Institu 
tion of Mining and Metallurgy m 1912, but brought 
well up to date The next nine chapters are con 
cemed with the different processes of ore formation 
and alteration the last named bemg of course a 
matter of the greatest practical import, m such 
matters as zones of oxidation and of second 
ary enrichment Chap ix deals with the origin of 
residual deposits of all kmds including the laterite 
bauxite group and manganese deposits, as well as 
residual ore bearing gravels It is point^ out that 
m the tropics so called alluvial propositions are 
often m reimty rock m place, so deeply decomposed 
as to be workable by hydraulic mewods The last 
chapter deals with the forms of ore bodies, and 
there are no less than four indexes, of authors, 
locahties minerals, and a general index of subjects 
This book may be strongly recommend^ as 
being what it was mtended to be — a real and 
valuable introduction to the study of mining 
geology B H B 

Denkschnften der Schweizenschen Ncdurforschenden 
OeseUs^ft (M^nunres de la SocidU Bdvdtique 
dea Sciences NatureUes) Band 64, Abh 2 
Nouveau catalogue des mouies d’iehmides fossiUs 
du Music d’Histoire natureUe de NeucMtel 
Elx4out4 sous la direction de L Agassiz et E 
Deeor par J Lambert et A Jeannet Pp u + 
83 233 + 2 planches (ZOnoh Qelwader Pretz 
A -O , 1928 ) 

About 1838, Louis Agassiz had assembled m 
Neuch&tel specimens of fossil sea urchins borrowed 
from various pubhe and private collections to 
aid him m bis Monograpnies d’^hmodermes ” 
Many of these specimens became the types of his 
new species , all were authenticated , and he con 
oeived the happv idea of making plaster moulds 
from them and of distributing the casts to museums 
or students mterested m the subject After 
A gnsmz left Neuch&tel, the good work was con 
tinned by E Deeor and later by H Michelm, 
down to about 1868, when the number of sjpeoies 
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thus represented amounted to 960 A second 
edition of the oasts was be^n m 1354 by L Coulon, 
who had succeeded to the direction of the Neuch&tel 
Museum It is to be feared that after a time in 
many museums these valuable documents of 
research, havmg become dusty, lost the respect of 
a new generation of curators and were not kept in 
order Even at Neuch&tel itself, the present 
director ‘ found the casts piled up at random in 
two large boxes and sometimes spoiled ” 

Such bemg the state of thinm all senous students 
of the Echinoidea should w most grateful to 
Messrs J Lambert and A Jeannet for an extremely 
careful inquiry mto the history of the senes, the 
provenance and ultimate location of the ongmals 
the distnbution and fate of the oasts, and above 
all for the annotated list of the species represented 
In this list each entry gives the name under which 
the cast was issued the subsequent nomenclature 
of the species, the horizon and locahty of the 
origmal, with references to descnptions and figures 
of the specimen In short, nothing seems missing 
from this apparatus cnticus FAB 

Three Lectures on Neurobwtaxis and other Subjects, 
delivered at the University of Copenhagen By 
C U An6ns Kappers ^ 76 (London 
Wilham Hememann (Medical Books), Ltd , 
1628 ) la 6d net 

Thb Lancashire Asylums Board was recently 
assured by its oflficers that persons equipped for 
neurological research would not now be forth 
commg m England, even were money available to 
employ them If this extravagant statement must 
be set aside as merely an item m official converse 
tions , it IB unfortunately true that Great Bntam 
has now fallen far behind its oontmental neigh- 
bour and Amenca m this direction It is there 
fore to be hoped that these lectiqiiMi will have a 
wide circulation among Bntish m whom 

neurolomoal mtereet may thereby* be reawakened 
The theory which Dr Anbns kappers develops 
m the first of the lectures was first advanced by 
him more than twenty year ago, and has suffered 
rnuunderstanding m Great Bntam owing to con- 
fusion with the ohemotaxio explanation of nerve 
development proposed bv Bamon y Cajal Thus, 
even so acute a cntio as Bihot Smith has put forward 
Kappers’s own {uinoiple — one of relative growth 
at ontioal moments of development — whUe un- 
phoitly rejecting the theorv as unneoeesary 
(Cu nningh a m ’s “ Textbook of Anatomy ”) 

The present lucid treatment lays stress on 
simultaneity of function as the essential pnnciple 
underlying anatomical conelaticnui m the nervous 
system, and extends the theory to cover a variety 
of freshly observed instances, particulariy some of 
the baffling phenomena of the decussation of fibre- 
tracts It 18 possible to appreciate the far-reaching 
and lUummatmg character of the principle of 
neurobiotaxis without, however, endowing it with 
causal signifioanoe as Dr AnSns Kapiiers does on 
p 36 The last of the three lectures la a brilliant 
account of the development cd the oereb^ cortex 
m terms of neurobiotaxis 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his corresponded Neither 
can he undertake to return, nor to correspond with 
the writers of, r^ected manuscripts intended for this 
or any other part of Natubb No notice is taken 
of anonymous communications ] 

Solutions and Heat Engines 
May 1 add a word to the discussion on osmotics T 
As regards the osmotic pressures of mixed gases I 
would point out that the reviewer s case (2) (Natdbb, 
Apnl 13, p 509), where two atmospheres of nitrogen 
are inside the chamber and one atmosphere of hydrogen 
IS on each side, is not in osmotic equilibrium if there 
bo any interaction between the molecules of mtrogen 
and hydrogen the equihbnum will obtam, so it 
seems to me only when the partial pressure of the 
hydrogen equals its pressure outside, and we have, 
as yet, no means of calculating this efiect 

With hquid solutions a httle consideration will 
convince one that there are a multitude of formulte, 
functions of the concentration, which will fit the facts 
for dilute solutions Among these may I direct 
attention to one which seems promismg t 

If the observations of Berkeley, Hartley, and Burton 
(Phil Trans It S , vol 218) on the osmotic pressures 
of cane sugar and o methyl glucoside are tabulated, 
as below, against the weight concentration multiphed 
by the density of the solution, squared, the figures 
agree to about 6 per cent 


Csss SUQIR 
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It is easy to see that the osmotic pressures must be 
a function of the density , for consider two cylinders 
containing different solutions and fumudied at the 
bottom with semi permeable membranes which just 
touch the surface of the solvent If we negleot the 
stratification caused by the gravitational field, then, 
when there is equihbnum across the membrane, P^hd 
where P is the osmotic pressure, d the dmsity of the 
solution, and A its height, hence 

An explanation of the weightoonoentrationpartof the 
formula con be put forward. Assume that the solute 
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takes no part in the bombardment of the membrane, 
that 18 , this bombardment is conditioned only by the 
solvent molecules It will be necessary, therefore, to 
put a pressure on the solution to increase the speed 
of the solvent molecules such that the number stnluiig 
the membrane per second on the solution side wiQ 
bo equal to the number on the pure solvent side It 
18 easy to see, if our solution is an ideal one (that is, 
there is no mtei action between the two sets of 
molecules anil therefore there is no change m volume 
when the liquid substances are mixed) that this 
pressure will be proportional to c. and if we remember 
we are dealing with a defect in bombardment, it will 
roughly be inversoly proportional to c. The c s are 
the number of grams of solute (c,) and solvent (c,) in 
one gram of solution— and c,/c, -weight concentra- 
tion/ 100 

Obviously this explanation is but a rough approxima- 
tion to actual conditions, but if the formula apphes 
to substances other than the sugar type of molecule, 
we have a rule of thumb means of calculating both 
osmotic pressures — a matter of some importance as 
they are just as much physical constants as the 
density or refractive index 

A little thought will make it evident, if we remember 
that we are still considering an ideal solution, that 
wo could have put c,/ 0 i = (where «, and v, are the 
volumes of the respective components mice of 
solution), and we should have had a more consistent 
formula But with the v s ‘ of the actual solutions the 
results are not so good — they only agree to 1 6 per cent , 
this IS not to be wondered at, for we have not taken 
into consideration the molecular interaction nor the 
effect due to closeness of packing I think, however, 
that these two considerations can be allowed for if 
we may assume that when one molecule strikes 
another the rebound is not instantaneous and a ‘ rest 
penod ’ ensues the effect of closeness of packmg noay 
turn out to be a function of the density, but I have 
not Uie means at hand for calculating this I hope 
to return to the matter in anothei commumeation 
Bbreblxy 


Determination of Crystal Potentials by Diffraction 
of High Voltage Electrons 
Whbn electrons are diffracted by a crystal cleavage 
face, Bragg’s law, on taking account of the refractive 
index of the crystal for the electron w aves, beoomes 

pi 1 / 

n\=2dBm$/^/ 1 + o*'* putting 11 = \/ 1 + ^ and 

A = A , where <t> is the inner potential of 

the crystal and V is the energy of the electrons m 
volts, we obtam 

For a spacing 4 A the first order will thus disappear 
entirely for 0 as small as 2 4 volts, whatever the 
value of V This wide vanation from Bragg’s simple 
law, then, will be quite as marked for high os for low 
voltages, and since swift electrons are less liable to be 
deviated by stray fields, etc , the high voltsige method 
ought to be the more smtable for determming The 
surpnsinfdy lai^ effect of refractive index at these 
high voltages depends on the very small angles of 
refraotion which occur, and is only strongly muked 
when the refieotmg plane is the free surface of the 
oiystal This effect nos been pomted out by Prof 
O P Thomson (PAU Mag , 6, p 939 . 1928) 

> XlMW an deiiTtd flom Foitar'i (Proe has 8oe , 1008, p 480) 
dagiilttooorhlit.ai)di, 
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Strong spots were obtained on a photographic plate 
by diffraction from the cleavage faces of caloite 
(I, 0, 0), galena (1, 0, 0), and antimony (1, 1, I) For 
each spot the product \/V am 6 was constant withm 
the limits of experimental error for the range 10 to 
45 kv , but spacings calculated for 0=0 differed 
widely from X ray determinations 

In the case of caloite there were two spots on the 
equator line Photographs were taken of each, a 
willemito screen being used in setting the crystal at 
the correct angle Substituting the values of V F sin tf 
in equation ( 1 ) and taking tlie spots to be the nth 
and (n + 1 )th orders, we got two equations to deter 
mine n and 0 These give n - 3 and 0 = 22 volts, 
anil for this value of 0 the first and second orders 
disappear 

flalena gave one spot on the e(|uator and two other 
spots vertically above and below it, that is, jiarallel 
to the axis of rotation, which was a cube edge The 
latter sisits weie too near the equator line to be due 
to reflection from any of the geometncally possible 
planes of the crystal if refraction took place at the 
(1, 0, 0) plane Good agreement was obtained how 
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ever, by supposing the crystal surface to be rough 
and refraction to take place at the plane producing 
reflection This being the case, the sjxit on the 
equator line had to be taken as (6, 0, 0) and the 
spots above and below it as (6, 0, 2) with 0 equal to 
18 2 volts The plates also showed faint vertical lines 
at positions corresponding to (8, 0, 0) and (10, 0, 0) 
for the above value of 0 Ihe accompanying repro 
duction (Fig 1) IS a galena photograph snowing the 
equatonal spot and the fainter spots vertically above 
and below it Tlie part of a circle on the extreme 
right IS where the scattered electrons are cut off by 
the camera 

The pattern from antimonv was similar to that of 
mlena but less well maiked, the spots above and 
below the equatonal spot being too faint to measure 
For the sjxit on the eiiuator line n was so chosen that 
the corresponding value of 0 made the (n - l)th order 
disappear, whence n = 4, 0 = 26 volts 

In the calcite photographs, but not m those of 
antimony and galena, in addition to the spots there 
were a number of crossing lines, which were obviously 
similar to those obtained by Kikuchi (Free Imp 
Acad Jap . 4 , p 476 , 1928) 

No great accuracy is claimed for the above results, 
the expenments being o^a preliminary nature, but 
the rapid vanation of V F sin 6 with 0 indicates that 
the method may be of importance for precise 
measurements of the inner potential of crystals 

A a ElISLlK 

Natural Philosophy Department, 

University of Abeideen 
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Luminous Discharge In Gases at Low Pressures 

If the Lecher circuit previously employed for 
generating a luminous discharge in efectrodeless 
tubes by eleotnc oscillations of high frequency — 
20,000 kilocycles or more — (Natukx, 123, p 346 , 
1029), 18 exchanged for short coils, the luminosity can 
be much increa^ By the same means it is possible 
to make the discharge pass through narrow quartz 
capillanes less than a millimetre in width, thus realis 
mg a source of light which has the linear shape suit 
altue for spectrography, and moreover requires a very 
minute quantity of the gas to be examined 

With a plate current of, say, 60 milliamperes at an 
anode potential of 1000 volts, the light emitted from 
nitrogen or from the oxides of carbon under these con 
ditions IS BO intense, that an exposure of thirty minutes 
or even less suffices for pving with a large quartz 
spectrograph a fully develoiietl band spectrum in the 
ultra violet With the inert gases the luminosity is 
very intense, esjiecially with neon, which gas can be 
excited to give light of an intensity almost msupport 
able to the eye both in narrow capillaries and also 
m wider tubes introduced within the coil through 
which the discharge is passing Experiments which 
have still to be earned out will show whether krypton 
excited by this means in electrodeless tubes will be 
suitable as a source of the line at 6049 A , recently 
proposed foi a new standard of wave lenrth 

Carbon monoxide and dioxide both show a rapid 
dissociation when subject to the oscillatory discharge 
Probably foi this reason my attempts to separate 
their spectra by the flow method have so far failed 
Carbon monoxide excited when passing thiough a 
narrow capillary at a velocity of 6 metres per second 
gives a deposit of carbon, which m the course of a 
few minutes obscures the light and finally intercepts 
the discharge Hydrocarbons from tap grease, if once 
happening to be present within the tube while the 
discnarge is passmg, also give a carbon deposit, 
which no subsequent baking out of the tube in a 
high vacuum will remove, only burmng out by pro 
tracted dischaige with air or oxygen within the tube 
If the discharge is made to pass through a tube 
contanunated in tlus manner at a loi0 pressure, the 
oxygen produced from the disintegration of silica is 
largely converted into oxides of carbon which emit the 
white light erroneously ascribed to ozomsed oxygen in 
my previous communication (loo oit ) 

In my spectrograms from the oxides of carbon 
excited in this manner, all the Deslandres bands 
belonging to the first negative carbon spectrum falling 
between 2300 A and 29Q0 A , m measured by R C 
Johnson (Proc Roy Soc , London, A, 108, p 343 , 

1926) have been identified, and an ^ditional number 
of famter bands of similar structure The double 
bands near 2896 A and 2883 A show conspicuous 
variations in intensity on different spectrograms, 
which lends support to the view that their origin is 
different from that of the other bands of the senes, 
which have also a different stnicture Compare the 
work of Fox, Duffendack, and Baker {Proc Nat 
Academy, Washington, IS, p 302 , 1926), who have 
found these two double bands to be due to carbon 
dioxide 

The rod fluorescence from quartz or glass excited 
by the oscillation I now find to have been previously 
noticed by Wood and Loomis (Natdax, 120, p 610, 

1927) and also by MoCallum (dud, 121, p 363, 1928), 
whose oommumoations had escaped my notice The 
view of the first named authors that this fluorescence 
IS in some way due to excited molecules or ions of 
oxygen is no doubt correct, as can be beautifully 
demonstrated by deflecting with a strong horse>shoe 
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magnet the egg shaped luminomty of greenish yellow 
colour which is formed between the electrodes m a 
discharge tube of wider diameter contaimng pure 
oxygen at low pressure At the points where the de 
flect^ egg IS brought near to the wall, two patches 
of brilhant red appear, separated by narrow, dark 
inter spaces from the rim of gold coloured fluorescence 
next to the electrodes With other gases cjuartz 
fluoresces in the deep blue or violet, sometimes in the 
green, whereas the iw fluorescence, corresixmding to a 
band near 620 mm, is only observed with oxygen at low 
pressure Hxnb PurraassoN 


Structure of the Band Spectra of the Hydrogen 
and Helium Molecules 


In the spectrum of the hydrogen molecule many 
rcgulanties have been found recently, especially by 
Richardson and his oo workers In a note m the 
Za f Phya%lc I suggested an interpretation of those 
regularities based mainly on the theory of band 
complexes and the analogy with the helium band 
spectrum The analogy was incomplete in so far as 
the bands found in the spectrum of the hydrogen 
molecules are analogous to helium bands which can 
bo predicted from theoretical considerations, but 
which ha<i not been actually foiuid T have foimd 
these missing helium bands now Their structure is 
exactly analogous to that of the hjdrogen bands 
given by Richardson and Davidson (Proc Roy Sor , A, 
123, fl4, 466, A, 124, 60, 69), as will be best apparent 
from a description of thoir peculianties From the 
red to the violet we have the following branches 


III.— 


icrtjptlon of Ui 
Bands 


P and R binncli of 
about eirial Intensity 
R strong P weak 


•C-^2'S 


•P,->.2*s 


In aildition to these seven branches there is one more 
P , Q , and R branch arising from iA. , — ^ 2irl, 
trapsitions These branches are very faint, and their 
intensities make it probable that they are only present 
if the regular precession of the orbital electromo 
moment of momentum around the nuclear axis is 
considerably perturbed It is not yet quite certain 
to which hydrogen bands these tliree branches oorre 
spond If one takes these facts together with the 
arguments mentioned in the note in the Za / Phya , 
the evidence m favour of the proposed explanation 
of the hydrogen bands becomes very strong The 
properties of the helium terms are well known (see 
the letter to Naturf of May 11 and a fuller discussion 
in print in Za f Phya ), and therefore I think there is 
no reason to accept the conception of Finkelburg and 
Mocke {Za f Phya , 64 , p 637) of the hydrogen bands 
which IS given in the last column of the table 

All the bands the analysis of which seems most 
oertam find their explanation m this way The m 
terpretation of some of the<remaming terms does not 
seem to be easy There are reasons, however, which 
make it not improbable that the assignment of imtial 
vibrational and electromo quantum numbers ought 
to 1^ ohang^ for some bands In such oases Riohi^ 
son and Davidson’s and Fmkelburg and Mecke's 
analyses usually do not agree with each other 

A few words may be t^ded about the newly dis 
covered helium bands There ore three groups of 
them, all belonging to the triplet system, one m the 
r^ (4v and 44— ►2x2), one near 636 mu, and one 
near 498 otm (ia and 6t reap 6<r and 64— ►2x2) 
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The group near 636 was first found by Merton and 
Pilley It and the 496 group have been partly 
analysed by Fiijioka {Za f Phya , 62, p 667) All 
the bands are degraded toward the violet The initial 
terms were known from other bands, the new final 
term 2x2 lies 6118 4 cm"' above the corresponding 
2x11 (2p ) term, whereas in hydrogen the 2x2 level 
{B level) lies 8892 cm below the 2x11 {C ) level 
This IS the most remarkable difference between the 
hydrogen and the helium terms, whereas in most 
other respects they are exactly analogous That will 
be seen more cloarlv from the detailed paper The 
new helium bands will bo described m collaboration 
with Messrs Takaimne and Imanishi Their chs 
covery also made possible the hitherto doubtful ana 
lysis of bands in the region around 400 and 378 mfi 
It appears that perturbations of the kind describ^ 
in my letter to Nature of Mar 23 occur for the 
ff2 (« ) and 42 (z ) terms The perturbation moves 
to loworj if we go to the liighor terms 4z (17), 5z (9), 
and 6s (6) are the iierturbod z terms 

G H Diekf 

Natuurkundig Laboratomim 
derKijks Umversiteit 
Groningen 


The Primary Process in the Formation of the 
Latent Photographic Image 
I HAVE read with much interest the communication 
from Dr F C Toy and Mr G B Hamson in Nature 
of May 4, 1920, p 679 The experiments described 
on the photo conductance phenomenon m silver 
bromide afford valuable confirmation of the results 
obtained by Dr W Vanselow and myself on the 
photo voltaic effect at silver broimdo silver elec- 
trodes, which were bnefty described in the sixth 
Hurter and Driffield Memorial Lecture ' 1 hese 

results, we consider, not only demonstrated the 

f inmary separation of electrons by light m the photo 
ysis of silver bromide, but also gave the first evidence 
tWt this separation of electrons is actually related to 
the liberation of bromine The negative potential 
dilloronco ascribed to electron liberation is prisiuced 
within second of the incidence of the light, attaining 
a maximum within to Vn second 

We regard these, and othei results now being 
published m the Journal of Phyaical Uhemialry, as 
confirming the hypothesis of electron liberation from 
the bromide ion and transfer to the silver ion, which 
wew proposed by Sheppard and Tnvelli and inde 

S indently by i'ajans, in 1921 Dr Toy and Mr 
amson interpret their recent results in terms of this 
same theory Now it may be noted that the photo- 
conductance phenomenon by itself only shows the 
production of mobile electrons, but not that they are 
valance electrons from the bromide ions The corre- 
spondence of the primary photo conductance current 
with the photographic effect, as demonstrateil for 
wave length sensitivity and time order sensitivity by 
Dr Toy and his collaborators, is unquestionably very 
Rigmficant Considered m relation with our measure 
ments of the photo voltaic effect, they strongly sup- 
port the view that the inner photo efectnc effects — 
photo voltaic and photo conductance— as also the 
photographic and photochemical effects, all denve 
from the same primary separation of the electron 
from the bromide ion 

In terming this the primary event, I take leave to 
differ somewhat from Dr Toy and Mr Harrison in 
regard to their statement on latent image formation 
* Tbs FomwUon of the Photosraidilc Leteiit Image , PhM J , 67, 
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They say “The ooinplete building up of the latent 
image is now generally considered os divisible mto 
two stages (1) The absorption of light by silver 
bromide and the immediate resulting meohamsm, and 
(2) oomphoated chemical reactions between the pro 
duct of the hght action and the other substances, such 
as gelatin, present m the emulsion " This description 
seems to me moomplete, because it applies equally to 
the formation of the visible image It seems to me 
preferable to say that the primary event or ele 
mentary process is the separation of the electron from 
the bromide ion" We have then 
Br + Ak— ^■B r + 9 
followed by other processes 

Ag + S — >-Ag{atom) 

Br + Br — >-Br, 

Br + Acceptor — >-(A)Br 
Br, + Acceptor — >-(A')Br, or 

(A')Br + HBr 

The formation of a latent image involves both the 
segregation of bromine and the aggregation of the 
silver atoms produced The mode of this ‘agmga 
tion ’ appears to me an essential aspect of the ‘'^oom 
plete bunding up of the latent image ’’ 

This formulation of the steps tacitly eussumes that 
no work of predissooiation or dis^gation of the 
silver hahde lattice is necessary at the interface with 
a conductor, as suggested in my letter in Natubk 
( 121, 674 , 1828) and discussed in detail m the 
Journal of Phyaxcal Ohemxatry (88, 260 , 1929) 

S E Sheppabo 

Research Laboratory, 

Eastman Kodak Company, 

Rochester, N Y 


The Classification of Soils for Purposes of Survey 
The growth of interest m soil surveys of recent 
years euid the impetus given to the natural study of 
soil by the work of the Russian pedologists have led 
to considerable discussion directed towai^ the formu 
lation of a world system of classification C F 
Marbut (Proc Intern Conor Soxl Sox , iv 1 , 1928) 
has proposed a scheme which amplifies the earher 
classification of Ohnka, usmg profile as affected by 
climate os a basis The problem of the worker m a 


according to conditions of formation This furnishes 
the senes which, following Amenoan practice, are 
named after the locahties in which they have been 
studied The final types ore given by considerations 
of texture 

For example, soils denved from non-calcareous 
sediments of Cambrian, Ordovician, and Silunan age, 
excepting hard crystallme gnts, form one siute 
Normal sedentary soils of this suite are called the 
Powys senes and give such types as the Powys silt 
loom, Powys hght loam, etc The corresponding 
dnft soils form the Penrhyn senes , soil with impeded 
drainage, the Bethel senes , podsolised soils, the 
Uiraethog senes , and alluvial soils, the Conway 
senes 

In addition there are a few senes depending on 
purely local conditions of surface geology, and topo 
graphioal soils, such as manne alluvium, dune, fen 
peat, inountam peat, and heath peat, for which it is 
proposed to use a desonptive rather tlian a local 
nomenclature 

O W Robinson 

Umversity College of North Wales, 

Bangor, June 6 ^ 


The Origin of Adaptations 

In Natubb of June 1 there is printed the re^rt 
of a lecture by my old fnend. Dr E J Allen, on “^e 
Ongin of Adaptations” I do not desire to enter 
into a detailed ontioism of the views put forward m 
that lecture, but m one paragraph Dr Allen refers to 
my views He correctly states that I believe that 
defimte proof of the mhentance of acquired characters 
IS available m the works of Kammerer, Durkhen, and 
Breoher, but that Graham Kerr and Goodrich have 
put forward strong arguments on the other side So 
tar as I understand the attitude of Graham Kerr and 
Goodrich, it amounts to this that having convmoed 
themselves on o prxorx grounds that the mhentance 
of acquired characters is impossible, they refuse to 
credit any evidence on the other side Such an 
attitude is very illuminating as to the mental outlook 
of these two biologists, but it is not helpful m throwing 
any light on the question ^ 

The question of the reliabihty of Kammerer’s 
results has been placed m an entmely new light by 
the visit of Prof Prubram, who was Kammerer’s 
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small area will generally be the final subdivision of 
an area of soils mainly longing to a single group in 
the world scheme 

The accompanying scheme indicates on attenqpt to 
classify W^sn soils, which belong to the feebly pod- 
solised mup, for Uie purpose of soil survey Ibe 
first division is into suites each charaotcrised by the 
same or similar puent material and is, in a qudified 
SMiae, geologtcaf The next division is into phases 
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teacher, to London, Prubram saw Kammerer’s 
expenmente performed, and m particular saw the 
ontaoal specimen cd Alytee hving the sole question 
for him was who, during Kammerer’s absence on war 
service, mterfered with this and other specimens. He 
had no doubt whatever as to the hona fide of the 
expenments, for they were performed Under his 
immediate supttrvisioii. 

As to Durkhen's work on the oolours ot the pap« 
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of white butterflies, Przibram agreed with me that 
the exjienment and the results obtained were a 
rejjetition and confirmation of Kammerer’s work on 
Salamandra mactdoga I think that I was the first in 
Great Britain to direct attention to the oritical and 
important chaiacter of Durkhen’s work and I 
suggested to my friend Dr Ileslop Harrison, who had 
so much skill m breeding insects, that he should 
endeavour to repeat the experiment This he sue 
cessfully accomplished, and this feat makes the dog 
inatic criticism of Kammerer’s work look lathei 
foolish 

Since that time Metalmkoff, of the Pasteur In 
stitute in Pans, has proved the mhontability of oo 
quirod immunity m the caterpillars of the lieeswax 
moth , and this experiment is doubly interesting, 
because the effect on the offspring of the acquired 
character only became obvious after five generations, 
incidentally conhi ming 1 amarck’s view who rightly 
emphasised the importance of the time factor in use 
inheritance 

Hr Allen quotes with approval Hortwig s statement 
that the real question is not “ Are modi fit at ions m 
herited ? ” but How are now factors acquired ? ” 
In this statement there lurks an obyious fallacy, 
which one might exjjett from Hertwig, but not from 
Dr Allen Thei-e ore no ‘ new fat tors ’ in animals 
Every ajiparently new factor turns out on close 
anal;isis to bo an eiihanrement or a duninution of 
a pie existing one and the supposed diftiiultv of 
explaimng the value and funttion of incipient char 
actors can onl> bo ohaiacterised as a Darwinian 
nightmare 

E n AlAtHRIDF 
Irnporial College of Science, 

South Kensington, London, S W 7 


Cosntlc Radiations and Evolution 

1 HKRi- seem to be no sure grounds for behoving 
that the penetrating ladiations aie uniformly dis 
tnbutod throughout space If they are not, and if 
considerable vanations m the strength of those 
reaching the eaith have occurred in the past — possibly 
referable to translatory movements of tho solar 
svstem — then serious effects upon organic evolution 
may have taken place Millikan estimates their 
present energy os equal to about one tenth of that 
reaohmg the earth from the luminous radiation of 
the stars At present, therefore, the penetrating 
rays ore probably without positive effects upon 
organic life It does not follow, however, that a 
recent deohno in strength would be without serious 
effects 

The influence of gamma radiations upon orgaiuo 
structures has been studied from many points of view 
It woiUd seem to resolve itself finally into one of 
ionisation, the gamma radiations when absorbed 
being transmuted into beta lays Medical researches 
directed to the elucidation o| the changes consequent 
upon radiations apphed to healthy and to morbid 
tissues appear to lead to the oonolusion tiiat a 
selective influence is mvolvod, the morbid tissues 
bemg destroyed by the same radiations os fail to 
affect the neighbouring healthy tissues, but which 
seem, rather, to stimulate the latter to an attitude 
of inoreaeed stability 

This at onoe sug^ts an issue of rather sensational 
kind, and oertm^y at present purely speculative 
I refer to the present world wide increase of cancer 
m its various forms This merease might be ex 
plai^d as due to the disappearance in recent times 
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of a oontiollmg factor wluch, in a word, eictod in 
the same manner as y rajs or X rays upon ammal 
tissues J JoLY 

Trinity College, Dublin, 

May 20 

Dr Jonv has pointed out tho possibility that cosnuo 
radiations, acting as a purely environmental factor, 
have produooil changes m tho resistance of human 
cells to tho attacks of cancer 

In this connexion the work of Gtiodspeed and Olson 
(Nalionnl ActuI of Sctencea, vol H, No 1, Jan 1928) 
IS of particular mtorest Those investigators have 
shown that a high percentage of variation m the 
piogeriy may be prodiued by the radiation of the 
sexual colls of the parents w ith X rav s In one popu 
lation of 200 plants from railiated parents there were 
more than 70 per cent of variant individuals Visible 
alterations m the ohromosomi s luronipanied these 
morphological variations Ihe results were obtained 
with rathei iiitense radiation acting for a short time 
From these observations it appears possible that 
cosmic radiations (which are of tho nature of X rays) 
have boon a factor in the prciduction nf variations bv 
direct action on the gorinplasni 

Hekrv H Dixon 

S< bool of Botany , 

Tnmty College, Dublin, June 10 

Electrified Omnibuses 

It may be worth while to record ui Nature an 
ohseivation made bv me of electnhoation of an 
omnibus Recently I was going to board an omnibus 
m Victoria Street an<l m order to do so grabbed tho 
brass rail just as tho omiubus was about to stop In 
doing so I received an unmistakable olectiio disoharM 
On coming biu k after a short time J went to the 
same spot — opposite to the Army and Nav y Stores — 
and put my knuckle against the mils of those omm 
buses wluch I could touch before anyone else did so 
In all coses in which they tame along at a brisk pace 
and pulled up qiuckly 1 rocoivotl a sharp prick from 
the spark In one case a settmd application was 
rewartled by a second spark It was at a time when 
tho sun was shining down the street and all was as 
hot and tlry as could well be No doubt it was the 
scuffling of the rubber tiros on the jiohshetl asphalt 
that gave rise to the electrification In intensity tho 
shock, if such a term can lx> used, was two or three 
times as strong ns that obtained after stioking a oat 
by the fire on a frosty mght when a visible spark 
may bo obtained from the cat’s nose 

In all my expenence of omnibuses this is the hrst 
time I have noticed this electnfied condition, and I 
have never heard of it from any one else 

C V Bovs 

00 Victoria Street, S W 1, Juno 11 


Spectrum of Trebly Ionised Bromine. 

I REPORTED classification of the spectrum of 
doubly ionised bromine m a previous note to Nature 
of Feb 10, p 241 Following that work, t have been 
able to oiasHify the Imes of trebly ionised bromine 
The chief lines of the group NJOi<~Of) have been thus 
located 'P, *D, Ime at r- 36676 2 , the »P, »P, at 
r =. 40130 8, and ‘P, *S, Ime at f =■ 42247 The smglet 
system and mter-oombinations have also been ob 
tamed, namely, >P, ‘P, at •' = 42177 The differ 
enoes are »P, - 'P^ = 606, »P, * ‘Pj - 933, and ‘P, - iPj 
n2932 SuRFSH Chandra Deb 

Physical Laboratory, 

Allahabad May 9 
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The Ong^m of Vanations 
By Sir Ouviut Lodok, F R S 


A rticles m Natueb have the advantage that 
they are addressed not merely to experts m 
the same Ime of work as their writer — these have 


to be placated rather than informed — nor are they 
specially addressed to the school educated general 
pubhc, who are more likely to recogmse the etymo 
logical character of the terms used than to ap 
preciate their physical or biological significance 
Articles m these pages are, I suppose, primarily 
mtended to reach workers in other branches of 
science, thereby puttmg them into touch with modes 
of thought diffenng from but akm to their own 
Our relations with each other are somewhat like 
those of pohticians m ahen countries the problems 
are different, the methods dissimilar, but the general 
aims are alike 

International exohaime of views is sometimes 
valuable . mtemational converaation at Geneva 
has become possible and long may it be before 
Natubb is subdivided into delimited areas labelled 
A and B Seldom, however, does a member of one 
group feel entitled to mtervene or say a word con 
cemmg the busmess of any other group If ho 
does, he nms the risk of bemg regarded as a tree 
passer and treated with contumely That of itself 
would matter little What usually deters him is 
the doubt whether anythmg he has to say is likely 
to bo of the smallest use he might be merely 
airmg his own ignorance Well aware of that 
bkelmood, he may nevertheless occasionally ven 
ture to mtervene, with all due diffidence and 
dependence on the charity and better understandmg 
of those whose knowledge is so thorough that they 
can afford to pardon crudenesses of expression, and 
be willing to give favourable mterpretation to 
presentations from another pomt of view 

These remarks are introductory to some comments 
on this year’s Joseph Hooker Lecture before the 
Linnean Society, by Dr E J Allen, on “ The Ongm 
of Adaptations ”, as partially reported m Natubb 
for June 1 , page 841 , and without further apology 
I would thank him for this concise summary of 
opmions on so mterestmg a subject — first exphcitly 
treated, so far as I know, by Bateson many years ago 

Take then the question of heredity, on which so 
much turns Certam truisms may safely be laid 
down The only material transmitted to descend 
ants IS the germ-plasm (usmg that term compre 
hensively as includmg germ and sperm) No 
portion of the soma is transmitted, and therefore 
changes m the soma can only be inhented if they 
are such as to modify the germ plasm We know, 
however, that that substance is modifiable by shght 
changes in the environment, and hence it would 
appear qmte possible for body changes to have 
their due effect Such chanm may be imper- 
ceptible , except when tested by the actuabty of 
i^entanco, they might otherwise escape observa- 
tion hence only expenenoe can tell us what is 
heritable The body is the organ which mins 
expenenoe of surrounding conditions and a^pts 
itself to them, whether it can transmit any piut 


of such adaptation to the germ plasm can only be 
effectively tested by observation of the descendwts 
If no such transmission occurs it is difficult to see 
how racial expenence can contnbute to progress 
I gather that observation shows that evolution 
proceeds in such a way that descendants are on the 
whole better adapted to their surroundmgs than 
their ancestors , and further, that improvements 
do not proceed os if executed m accordance with 
some preconceived set plan, but that they are 
flexible and able gradually to follow unexpected 
changes m the environment which could not have 
been foreseen Inheritance of modifications may 
be slow, but changes or adaptations of an individual 
may be quick, as when a flat fish rapidly and 
surprisingly adapts its coloration to suit the back- 
ground on which it IS placed In other words, 
^aptabihty of a somatic kmd exists in the mdi- 
vidual as a fact of observation, so that there is no 
question about the possibility of mdividuals adapt- 
ing themselves to circumstances The question 
IS how more serious adaptation, to permanently 
changed surroundmgs, can be conveyed to de- 
scendants 

The first vera causa suggested is natural selection 
and survival value Permanent modification may 
result from the improved chances of life for those 
individuals who happen to be bom with some 
approach to the favourable vanation or mutation , 
subject to the added proviso that such innate 
peculianty is transmissible by inhentance '^is 
doctnne, though apparently true so far as it goes, 
obviously does not explam how the vanation ames 
it only acts as a lock to secure its contmuance m 
the race when it has amved The problem of the 
ongm of the variation is deeper thali that The 
survival of the fittest o^ the ehmmation of the 
unfit, alone, is httle more than a shipwreck 
expenenoe 

I will now make a quotation or two from the 
article referred to , and as it is so-tuicessible, and 
this 18 not a controversial epistle, I will not hesitate 
to introduce mto my quotations words m square 
brackets that are not m the original In the second 
column of page 843, 1 read 

” That evolution proceeds acoordmg to laws 
of the same character as other [known] laws of 
Nature, is the common basis of all modem 
evolutionary theory, and was held TOrhaps more 
strongly by Darwm, Huxley, and Weismann than 
it IS by some writers of to day ” 

The word “ known ” which I have thus mtroduced 
is surely important, for if it be omitted I do not 
see how anyone could doubt the statement Every 
event must hapmn m accordance wilh laws of 
Nature m the widest sense But as to whether at 
any raven penod those laws are all known, or rather 
whether the laws known to a particular generation 
are sufficient as a basis from wmoh to exp«dn everv 
recognised phenomenon, may very well ifo doubted 
That, I presume, is the imly point on which modem 
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wnters can differ from what may be called the 
Huxley pomt of view — or, to make it impersonal, 
say, from the view that the fundamental knowledge 
of Nature already acquired by humanity is auffieient 
to account for all observed phenomena Those 
phenomena have been added to smco the middle of 
last century, and everyone who knows anythmg of 
Darwm and his great protagonist must realise how 
eagerly the newer experimental results would have 
been assimilated and utilised by them 

Guidance and Control 
The question which still remains open, as worded 
by Dr Allen, is ‘ how the soma mfluences the factors 
in the germ cell ” Well, that is one way of putting 
it, from the matenal point of view and an mter 
change or circulation of hormones has been sug 
gested as a material method For paternal m 
hentance this particular method may possibly 
lack cogency, but doubtless some maohmery 
will be found , one can scarcely expect to see 
changes produced m matter without some appro 
pnate mechamsm ! But that alone does not solve 
the problem There is about the process a sugges 
tion of purpose, as if, like all other mechanism, 
it were constructed for a defimte object, and de 
signed so as to work in a particular way A random 
circulation of hormones, or of anythmg else, could 
scarcely be tiusted to effect the precise changes 
which, having originated in the soma and possessing 
survival value, ought to be transmitt^ to the 
germ plasm so that they may be mherited Hor 
mones may, for all I know, constitute the material 
means of conveyance , but how do they exercise 
that function ? And what mitiates or controls their 
activity 1 So much is left unexplained even when 
the machmery is discovered 
Matenal mechanism is just what can be followed 
by those whose busmess it is to study the physical 
basis of life, but mechamsm is never self explanatory 
The most automatic mechanism ever construct^ 
must have mmd behind it, not mdeed m its con- 
temporary working, but m its design and purpose , 
and if the result of mechamcal workmg simulates 
the effect of purpose, it may be wise to keep our 
mmds open to the possibility that after all there may 
have been some purpose, or so to speak intention, 
m the change that is beiM observed and m the 
adwitation of the means The mechanism whereby 
a flat fish (to go back to that merely popular 
illustration) changes its pattern when greater con 
cealment can be thus secured, has I beheve been 
made out certain pigment cells swell, while others 
contract That the animar knows what it is doing 
IS qmte unlikely the mechanism presumably works 
automatically But surely biologists scarcely feel 
that they have got to the bottom of the problem 
when they merely pomt out the mechanism I 
Some biologists apparently realise that a state 
ment m terms of automatic working is not ulti- 
mately satisfying, and ore said to have mtroduced 
“ the idea of some psychic or psychoid influence, | 
controllmg and regulating the prooessee of meta- 
bohsm and orgamo growth ” , which idea is 
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I deprecated by Dr Allen, m common I suppose 
with many others, as too like “ the animisms of 
primitive man ”, too suggestive of conscious pur 
1 pose, “ such as we know only in ourselves, or by 
I analogy assume in higher ammals ” 

Purposive action and planiung, however, do after 
all exist m the umverse, and therefore may have to 
be taken mto account m ways of which we at present 
have no suspicion It is true that the higher 
animals who thus act for the future have “an 
elaborately differentiated nervous system ” , but 
that 18 only part of the mechamsm for the formmg 
and carrying out of a purpose A machine does not 
really explam the rationale of its own action no 
machmo is able to do that The most elaborate 
machme is a mere executive 

Suppose we revert to an earher position and ask. 
How do we know that germ plasm may be mfluenced 
and modified or adapted to now and unexpected 
conditions ? Doubtless we know it m several w ays, 
but among others by tho direct experiments men 
tioned by Dr Allen in the second column of page 
842, where we are told ‘ that the germ plasm itself 
can bo acted on by physical and chemical forces m 
the environment in such a v ay that mutations are 
produced ” For 

‘ Harrison has shown quite clearly that the 
gtrm plasm can be changed by chemical sub 
stances contained in the food of an animal, or 
in more general terms that the germ plasm can 
bo altered by the environment ” 

Here, then, is a change which has been pro- 
duced through proper physical and chemical means 
and has resulted m a mutation But surely Dr 
Heslop Hamson may bo not impohtely call^ “ a 
psychic or psychoid influence, controllmg and regu 
Jatmg tho processes of metabolism and orgamo 
growth ” , and H J Muller, by fmdmg the correct 
dosage of X rays for mutation production, seems 
to be another of those influences An imagmary 
observer able to watch the processes, but from 
whom the operator was concealed, might feel im 
pelled to infer him But indeed we need not appeal 
only to recent advances The long estabhshed pro 
cedure of breeders, and even of gardeners, long ago 
showed that mental operations — put mto effect by 
a nerve muscle system — were able to gmde and 
direct the ordmary forces of Nature so as to produce 
vanations almost at will The beneficent progress 
of discoveries m agriculture, from which ultimately 
we hope so much, is an outcome of this purposive 
activity of a “ psychic or psychoid mfluence ” 
Such an influence is therefore another vera causa, 
which may be more widely operative than at present 
we imagme 

Concealed Influences 
It will be said, however, it is quite unfair to bring 
m the operations of a highly organised product m 
evolution, and use that as an analogy for what 
occurs m connexion with low organisms without 
any trace of psychic or even nervous development 
How u it possible lor anyone who wishes to adhere 
oloeely to the laws of Nature to think of any other 
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influences than those displayed by the organisms 
themselves * How can we detect concealed m 
Alienees ? If wc attend only to matter, and to 
those laws which have been already aseertamed, 

I admit it may be impossible But a physicist is 
not limited to the contemplation of matter He 
regards the behaviour of matter chiefly as a sign or 
indication of what is going on in space Faraday 
showed that the phenomenon of electric charge 
would never be properly understood by attending 
to matter alone he traced the electric field to a 
property of space ( barged conductois are only 
the boundanes or terminafi of an electric field exist 
mg in vacito Similarly Poynting showed that 
an electric current is not propelled by anything 
occurrmg m a metallic conductor, but by an m 
Alienee reachmg the conductor through space The 
energy of the sun reaches the earth in that sort of 
way Atoms act on each other across interveiung 
space , and it is to space that modem physics turn 
for explanation of cohesion, elasticity, and of what 
used to be called ‘ gravitational attraction ’ 

In fact, it may bo said that modem physics 
attends very much to space and its properties, and 
utilises matter mainly as an index, demonstration, 
or manifestation of those properties The very 
electrons of which matter is composed are spatial 
peculiarities, and seem to have more aflmity with 
waves than our scientific aneestors suspecteel An 
electric current, considered raatenally, is a pro 
eession of cle'ctroiis , but the driving power is not 
an end thrust like that of water through a pipe | 
the propulsion is a lateral propulsion exerted by 
electromotive forces which reach the conductor 
through the surrounding medium, along paths 
which can bo mapped out 

Undoubteelly wc are dependent on matter for 
every observation , we cannot study even other or 
radiation without it , occurrences m space are 
concealed from us, they have to be inferred For 
example, a magnetic field is an etberic or space 
phenomenon, and yet, admittedly, it is by aid of 
the properties of matter that we explore and 
investigate such a field But matter after all is 
secondary , it displays and locates the pheno 
monon it helps us to deal with it and make expen 
ments upon it , yet an actual magnetic field is 
tummg out more like a circulation in space than 
anythmg else Before the discovery of electnc 
currents, the only magnets known were natural 
magnets and those which had been propagated 
from them by regulated movements One magnet 
could produce any number of others, without bemg 
itself weakened, and there was no magnetism 
without antecedent magnetism The parable is 
obvious 

The progress of science m that department, 
however, led on to the production of artificial 
mamets, electromamets, whereby fresh magnetism 
could bo generated by settmg electricity m motion 
Yet, even so, ‘generated’ is scarcely the correct 
term The act of magnetisation seems to be only 
the utilisation and opemng out of circuital relations 
which already exist, so that instead of being shut 
up into infimtesimal configurations they are dis- 
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played openly and made manifest Pre existmg 
but imperceptible magnetism could be mcamate in 
matter and exhibited All matter has close rela 
tions with the space surroundmg it Radiation is 
a constant means of oommumcation, not only 
obviously, but also secretly, ui ways only recently 
discovered An atom under certain conditions can 
emit energy into space, and can receive energy from 

r e , and all material activity is the result of 
interchange of energy In space, the energy is 
what we call potential in matter, it is what we 
call kinetic The one form is continually passing 
into the other, and back again 

It must be admitted that analogies prove nothmg, 
but they are sometimes suggestive My suggestion 
IS that life IS somethmg which primarily exists in 
space, though we only know of it when it is associ 
ated with and displayed by matter I venture to 
say that we shall never understand life so long as w e 
attend to its material manifestation alone We 
must always use matter as our mdex and means of 
exploration, because it is matter alone that appeals 
to our senses , but the reality may he beyond or 
behmd matter, and may only interact with it for a 
time We should never have understood the laws 
of an electromagnetic field, and the nature of 
radiation, by theorismg as if matter were supreme 
Even now we scarcely understand the nature of 
gravitation, though we can apply its laws with 
considerable success to the motions of material 
bcMlies Similarly, the nature of life is unknown, 
though a vast amount has been learnt about livmg 
bodies 

1 would ask biologists to consider whether they 
could not, as a working hypothesis, begm to con 
template life as something existing m space as m a 
sort of infinite reservoir, out of which it could under 
appropriate stimulus enter mto association with 
molecules of sufiicient complexity to enable it to 
catch hold and become as it were incarnate They 
might go on to suspect or infer concealed mechan 
ism, not of a wrceptible material kmd, but still 
possibly of a physical nature, activated by some 
thing at present unknown I suggest that con- 
cealed powers have put the organism together, m a 
specific form, out of such matenals as came to hand 
When the machine goes out of order the control 
hng powers cease to be able to display themselves 
the mstrument of manifestation is spoilt But we 
need not jump to the conclusion that when they 
related themselves to matter they came mto exist 
ence, and that when they leave matter they cease 
to be 

Few of the controlhng powers can have attamed 
an mdividual or personal existence, but we know 
that matter, m its more complex and higher proto 
plasmic forms, has been the means of mdividual- 
ismg those concealed activities , and consequently, 
as developed personahtiee, we ourselves are able to 
testify and help the explorers If they made use 
of all the information available they would have a 
wider scope for contemplatmg the apparently pur- 
posive movements of live thmm, and might realise 
that m studying as they do ue matenal basis of 
life, they are studying the influence of some 
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controllmK entity — perhaps etheno, perhaps psychic, 
probably both — by aid of the material mochamsm 
V, hich it utilises 

Conditions for Vitality 
There are certam narrow conditions which have 
to be satisfaed before live things can appear — a 
certam narrow range of temperature, the presence 
of chains of carbon atoms and perhaps of oxygen 
and liquid water — all of which are commonly called 
the conditions necessary for life to exist I would 
rather call those the conditions necessary for 
vitalising or animatmg matter — the conditions for 
Mtahty , in other words, the conditions enabling 
life to enter mto association with matter I admit 
that it 18 the peculiar behaviour of organised cells 
that we commonly designate by the term alive ’, 
but wo must not be too much hampered by our 
use of terms Animated matter displays life, and 
the display or mamfestation of life wo might call 
vitality When vitabty ceases we are apt to 
imagine that life has gone out of existence But 
we do not thmk that clectncity has gone out of 
existence when a body is discharged, though it is 
no longer electrified , nor need we thmk of magnet 
ism as going out of existence it can become con- 
cealed and go out of our ken Nor do we think of 
electricity as ever coming into existence — at least 
not under observation , it can be locabsed so as to 
display itself by material effects Animated matter 
behaves m a curious way, and so does electrified or 
magnetised matter A compass needle points north 
and south, as if mysteriously cognisant of those 
regions but everyone knows that it is only acted 
on by the peculiarities of the space near it 

Similarly, if we try to understand apparently 
purposive action in animated matter, we may fail 
unless we realise more clearly that something is 


The Joint Meeting of the French 

I N 1914, while the British Association was meeting 
m Australia, the delegates of the Corresponding 
Societies were invited as guests at the conference 
of L’Association Franyaise pour I’Avancement des 
Sciences, then being held at Havre Those who 
were present will remember the hospitable way m 
which they were entertained at the Hotel Frascati, 
at the meetings and excursions, though as day by 
day passed there seemed to be something mysten 
ous going on , the hotel gradually emptied, there 
were signs and whispermgs, the members were 
impress^ by the enormous accumulation of food 
sti^s m the warehouses, t^d before the meeting 
was closed the declaration of war explained a good 
deal The members had to find their way back to 
England as beat they could, and those who had the 
experience will never fo^t it 

The French Association, towards the end of July 
this year, again meets at Havre, and as the principal 
members of the British Association will then be 
at South Africa, our French colleagues have again 
extended the courtesy of inviting the other mem beia 
of the Bntish Association to attend its conference at 
Havre without any extra fee beyond the ordinary 
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controllmg and bemg itself displayed by that matter 
An electrician uses a compass needle or a filament 
to display or manifest an electric current , but he 
would not understand much about the current if he 
limited himself to a discussion of its material 
mamfestation Nor do I think that we shall 
understand much about heredity, and the other 
strange occurrences dealt with by the biologist, so 
long as we attend only to the material vehicle or 
instrument of life Life enters into a nascent 
organism gradually, as its cellular constitution is 
enabled to receive it , and when, in the long course 
of evolution, an organism has attained sufficient 
complexity, the higher stages or aspects of life, 
call^ mmd and consciousness, enter or are mani- 
fested too But a study of the mechanism alone 
will never detect more than an indication of our 
thoughts, plans, hopes, and aspirations , nor can 
we thus explain consciousiu'ss and our power of 
understanding what is going on in the material 
explored 

One more quotation from Dr Allen in conclusion, 
with which, 1 need scarcely sav, I heartily agree, 
especially if extended by the words in square 
brackets 

“ Inwhatever direction wo look problems bristle, 
problems open to successful attack , and the old 
qualities, insight, jiatience, and determmation, 
will get them solved But we must not limit the 
outlook, and all aspects of biological research 
must proceed hand m hand Botany, /oology, 
palaeontology, the work of the systcmatist and of 
the field naturalist, the study of structure and 
the study of function, the work of the embryo 
legist and of the experimental physiologist, of the 
geneticist and of the statistician fa^ c even of the 
physicist and the psychologist], all are necessary, 
and none can succe^ without the others ” 


ind Bntish Associations at Havre 

subscription to the British Association which would 
be paid in any case 

In addition, the French Association has invited 
the delegates of the Corresponding Societies to hold 
their conference dunng the Havre meeting, and in 
connexion with this a sub committee was appointed 
consistmg of the president of the Conference of 
Delegates, Dr P A Bather , the secretary. Dr C 
Tierney , and the acting secretary for the Havre 
meetmg, Mr T Sheppa^ Sir Henry G Lyons 
was also appomted the oflBcial representative of the 
Bntish As^iation and chairman of the organising 
committee referred to 

At the Glasgow meetmg of the Bntish Associa- 
tion, Dr A Loir, whose courtesy was so much 
appreciated m 1914, was present and gave an 
oraoial invitation to the General Committee of the 
Bntish Association and was prepared to do the 
same for the Conference of Delegates, but appar- 
ently that body was too fully occupied to spare the 
neoessa^ time Mr T Sheppard has recently 
visited Havre and met the chauman of the Local 
Committee (the English Consul, Mr H C Swan), 
Dr Loir, and others mtereated m the local arrange- 
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ments The Hdtel des Soci^t^ Savantes, next to 
the Lycte de Gar 9 on 8 , where the meetings of the 
French Association will be held, has been gener 
ously placed at the disposal of the Bntish A^ocia- 
tion for any special meetings, etc These rooms 
provide a general meeting room for the delegates, 
a committee room, and an exhibition room 
Dunng the conference. Dr Bather will give an 
address on museum matters to a section of the 
French Association, and Dr Pullem will speak on 
radiology at the request of the Association The 
Conference of Delegates will be held at 6 F h on 
July 26, when the question of the Channel Tunnel 
from both engmeenng and geological pomts of view 
will bo discussed The Bntish committee is ar 
ranging an exhibition of air photographs, regional 
survey maps, etc 

The French Association commences its pro 
gramme on Thursday, July 26, at 11 am, when 
the opemng session will be held at the Grand 
Theatre In the afternoon is the organisation of 
the sections, and in the evening a reception by the 
Corporation at the Town Hall On IViday, July 
26, there will be papers and discussions , visit to 
exhibitions organised at the Lyc4e de Garqons, 


News ai 

On June 26 the centenary occurred of the death 
of James Lewis Smithson, who by his wiU, dated 
Oct 23, 1826, left his fortune “ to the United States 
of America to found at Washington, under the name 
of the Smithsonian Institution, an establishment for 
the morease and diffusion of knowledge among men ” 
Bom m France m 1766, Smithson was the illegitimate 
son of Hugh Smithson (1716-86), who married the 
heiress of the Percy property, took the name of Percy, 
and m 1766 was mode Duke of Northumberland, and 
of Mrs Ehzabeth Meuiie, widow of James Maoie, of 
Bath He was known durmg the first half of his hfe 
as James Lewis Macie, and under that name he 
entered Pembroke College, Oxford, graduated as 
M A m 1786, and was the following year admitted 
a fellow of the Royal Society His attainments m 
chemistry and nuneraJogy were vouched for by 
Kirwsun, Blagden, and Cavendish, and Smithson’s 
hfe was mainly devoted to scientific studies He 
travelled and lived much abroad, counted among his 
friends and oorrespondents, Davy, Thomson, Caven 
dish, Biot, and Arago , oontnbuted some 27 papers 
to the Ph%lo9ophtoal Traneactume, Thomson’s ArmaU 
of Philoaophy, etc , and collected a great mass of notes 
on vanous subjects His death took place at Genoa, 
and his grave, until the end of 1903, was to be seoi 
in the little English Cemetery on the heights of San 
Bemgno overiooking the Gulf of Genoa Early m 
1904 his remains were exhumed and, under the super 
vision of Alexander Graham Bell, conveyed to 
Washmgton, where they now he in a mortuary chapel 
m the great mstitution founded through his action 

Smithson’s fortune came to him through his 
mother, who could claim descent from Henry VII 
and was connected with the Hungerford family of 
No 3113, VOL 123] 


natural sciences by the Geological Society of 
Normandy and the Linnean Society of the ^me 
Maritime, and exhibits by the oi-v^ engmeenng, 
dentistry, meteorological sections, etc , visit to 
the Port and a Imer , and a conference at the 
Grand Theatre On Saturday, July 27, there will 
^ a visit to the English exhibitions and museum , 
visit to the museum at Old Honfleur, and a pubho 
conference m the Frankhn Hall Sunday, July 28, 
will be occupied by a general excursion to F6camp , 
and the unveiling of a monument to Dr L4on 
Dufour On Monday, July 29, further discussions, 
visits to vanous buildings, and m the afternoon an 
excursion to the Art Gallery and New Archaeo- 
logical Museum at Graville Abbey In the evening 
there will be a soiree at the Mumcipal Casmo or on 
aimer Tuesday will be occupied by papers and dis- 
cussions and the closing session On Wednesday, 
July 31 , and Thursday and Fnday , Aug 1 and 2, there 
will be final excursions to Grouville, Lisieux, Caen, 
Bi^eux, Mont St Michel , and Rouen and distnct 
Inqmnes m reference to the meeting should be 
addressed to Mr T Sheppard, at the Museum, 
Hull, or to Dr A Loir, Comity Local, Hdtel de 
Ville, Le Havre, France 


d Views. 

Studley In his will he directed that his property 
should first go to a nephew, Henry Hungerford, and 
it was m the case of his nephew’s death that it was 
to go to the Umted States It was not until 1837 
that any of the money was received in Amenoa, and 
a further mne years elapsed before Congress decided 
to accept the trust and found the Institution The 
Board of Regents designated by the Government 
met on 8ept 7, F846, and one of their first acts was to 
appoint Prof JosephHenry, of Prmceton, as secretary 
It IS not too much to say that it was largely owing to 
Henry’s foresight, energy, and broad mindedness that 
the Smithsoman Institution soon gamed an mter- 
national reputation Henry has been succeeded by 
Spencer Fullerton Baird (1878-87), Samuel Pieipont 
Langley (1887-1906), Charles Doolittle Walcott (1007- 
1927), and the present secretary. Dr Charles Greeley 
Abbot “ Smithson’s wishes ", wrote Langley thirty 
years ago, *' have been earned out by those immediately 
administering them with a constant sorupudous thought 
of the intent of the founder, while m doing this the 
best results have flowed from a ngid construction of 
bis own words, so bnefly expressed, and from a 
division of the activities of the Institution mto two 
great distmot but parallel paths, the ‘ morease ’ and 
' diffusion ’ of knowledge ’’ The motives which led 
Smithson to leave his money to the Umted States 
will probably remain unknown, but wo are in no 
doubt as to the admirable manner m which his wishse 
have been earned out or of the fruitfulnese of his 
bequest 

In his presidential address to the Pharmaceutical 
Confermoe in Dublm on June 26, Mr B R Bmnett 
dealt with some aspects of matena medioa in tduoh 
a rational use of drugs has replaced a crude «m- 
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pinoism, owing to recent advances m chemistry and 
physiology and in the science and practice of medicine 
Such moreased knowledge has led to improvement m 
the public health, and to the discovery of new remedies 
the beneficent effects of which are world wide m their 
application In the tropics especially, knowledge of 
the natural history of parasitic diseases and the 
discovery of drugs exeiting a curative effect have led 
to a measure of control which makes available for 
human habitation large tracks of otherwise unhealthy 
country In this work the part played by synthetic 
diugs 18 of great importance but in spite of the 
discovery and use of powerful new remedies our 
knowledge of the relationship between chemical 
Htnicture and physiological action is fragmentary 
It can only be increased by the systematic preparation 
of new oomjiounds and the examination of their 
pharmacological properties In this connexion the 
establishment of a chemical research laboratory at 
Teddington under the general scheme of research 
directed by the Department of Scientific and In 
dustnal Research must be regarded as an experiment 
of great interest In collaboration with the Medical 
Research Council, an endeavour is to be made to 
obtain experimental evidence of the relationship 
between constitution and activity 

New remedies or methods of treatment are often 
of respectable antiquity Mr Bennett mentioned that 
ephednne which has found a place in the treatment 
of asthma, is similar both chemically and pharmaco 
logically to adrenaline it was isolated, but not used, 
fifty years ago the Chmese, however, have employed 
the oiude drug for more than two thousand years 
Agam, animal prepsuations were used as medicmal 
agents, only to fall into disfavour now they are 
coming into vogue again, and some exert a specific 
effect in certain diseases , for example, liver and its 
extract in the treatment of permcious anemia, or 
thyroid gland and its active principle, thyroxin, m 
the treatment of cretmism The tendency is to 
replace the crude drug with the active pnnciple 
extracted from it , then the latter is prepared 
synthetically, often more cheaply than the natural 
product, and except for the fact that the synthetic 
compound requires resolution mto the optically active 
isomers, it is identical with that prepared in Nature’s 
laboratones But modem remedies include more than 
is implied under the term drug • organotherapy is 
assuming as important a place as chemotherapy, 
vitamins con be prepared m concentrated form, and, 
finally, bacterial products play an indispensable pkrt 
in the treatment of many 4tKaee8 Vaccination for 
smallpox, antitoxins for diphthena or tetanus, and 
still more recently inoculation for oanme dist^per 
smd yellow fever mdioate Uie wide range covered by 
the modem use of Uie term remedy Finally, it 
must not be forgotten that physical methods also 
play their part, of which the use of ladium in oanomr 
may be considered a most notable example 
Though the loss of life was fortunately small, the 
ekrthqualie that occurred m New Zealand on June 17 
appean to have bem the strongest felt m that country 
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since 186S The epicentre lay in the north west of 
the South Island, the greatest damage havmg been 
done at Westport Qreymouth, and Murchison At 
these places scarcely a building escaped senous injury 
At Nelson a tower fell, so that the area of damage 
must have been more than 160 miles long in the south 
south west direction and about 60 or 60 miles in 
width In the epicentral area, landslips were un 
usually frequent and large, and indeed most of tht 
fifteen deaths reported seem to have been due to land 
slips rather than to the fall of buildings Our record 
of New Zealand earthciimkos is a brief ono but in the 
century that has elajMsed since 1826 no other promi 
nent movement appears to have occurred m the centie 
recently in action Iho throe great earthquakes of 
Oct 16 17 and 10 1848 visited a distiict fifty rmlos 
oi more to the oast, m the chain of mountains that 
inns south south west from Cloudy Bay along which 
a remarkable fissure 60 rmles long was then formeil 
The still greater earthquake of Jan 23 1866 occurreil 
m the south east end of the North Island its epi 
centra] area being in or near the continuation of that 
of the earthquake of 1848 With this earthquake, 
an area of 4600 square miles was raised from one to 
nme feet, the greatest elevation lieing along the line 
of the Wairarapa Valley 

Among the recent additions to the British Museum 
(Natural History) are the late Dr J de Bednaga s 
herpetologioal collections and a selection of books 
and pamphlets from his hbrary, presented to the De 
partment of Zoology by Dr G A Boulenger This 
collection (1306 specimens) is especially rich m repre 
sentatives of the numerous races of the wall lizard 
from the islands of the western Mediterranean The 
books and pamphlets, 150 m number are almost 
all works or editions new to the zoological library 
of the Museum Dr Hugh Scott and Mr J Omer 
Cooper have presented to the Department of Ento 
mology some 40,000 insects coI]ecte<i in Abyssinia 
dunng their expedition to that country m 1926-27 
Tho entomology of the high plateaux of Central 
Abyssinia, where these collections were made, has 
been relatively very little mvostigated, but is of 
great interest owing to the peculiar mmglmg of tropical 
African, northern, and Onental forms Certam 
small groups already worked out show a high per 
oentage of species new to science 

The collection of Lepidoptera made by the late Mr 
A E Wileman dunng his thirty years consular 
service in Japan, Formosa, and the Phibppine Islands, 
which consists mainly of moths and comprises some 
26,000 specimens, including nearly 760 types, has 
been presented to the British Museum (Natural His 
tory) by Mrs Wileman m memory of her husband 
Dr J M Aldnch, of the Umted States National 
Museum, Washington, has presented a senes of dned 
larvn of a Satunuid moth, Coloradxa pandora, Blake, 
froih the Mono Lake distnet, California The cater 
pillars of this moth feed on the needles of a species 
of pine {Pmu$ jeSfreyx) at an altitude of some 7000 
feet, and are oolleoted, dned, and used as food by the 
local Indians The hfe cycle of the insect occupied 
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two years, and, eis an indication of the numbers m 
whidi the caterpillars sometimes occur, an Indian 
chief 18 said to have prepared a ton and a half of these 
larvsB during a single summer The Department of 
Mineralogy has received from Mr F N Ashcroft a 
further selection of about a thousand mineral apeci 
mens, representing more than a hundred Swiss 
localities With Mr Ashcroft’s previous donations 
of Swiss minerals anil those be<iueathocl by the Rev 
J M Gordon in 1922, the Museum now possesses the 
finest collection extant for illustrating the conditions 
of mineral growths in the special type of Alpine veins 

Sm Bichabd ORKOOHy’s presidential address to 
the Royal Meteorological Society last Januaiy, 
entitled “Amateurs aa Pioneers ”, which has 3 ust been 
published (Quar Jour Roy Met Soc , vol 65, No 
230), deserves to survive as a chapter in the history 
of Bntish science Nowhere in the world has the 
amateur flourished as he has in Great Britain , and 
he flourishes still It has often been pointed out that, 
though it IS easy to boat the Englishman in the field 
of high specialism and technHjue, if the view be 
extended so os to take in the larger numbei of 
amateui's and fairlv gootl jierformors in any branch 
of study or of sjxirt. Great Bntain may face the world 
In this matter it is the same with tennis as with 
(ireek, with chess as with meteorology Sir Richard 
IS concerned mainly with contributions to the last 
nameil subject His contnbutors range from the 
Rev William Merle or Morley, who wont from 
Oxford to be rector of Dnby in Lincolnshire in 1331 
and kept a systematic record of the weather for 
seven years, down to the amateurs of the present day, 
who have set up two way radio communication between 
England and the Antipodes on a wave length of 80 
metres 

Metborology has been a favounte held for the 
amateur In 1846, Tames Olaisher, following a long 
line of amateur observers, was able to correct a 
false conclusion published by the Registrar General 
as to the relative temperature of London and York 
As a result he was requested to collect suitable 
observations for inclusion in the “ Quarterly Returns 
of Marriages, Births, and Deaths ’’ He thereupon 
formed a band of 60 to 60 voluntary observers who 
became the nucleus of the Royal Meteorological 
Society and the pioneers of the Meteorological Office 
The exploration of the air has been the special 
tnumph of the amateur The same Glaisher became 
famous as a balloomst, and some stirnng pictures are 
published m this pamphlet of his experiences, ascend 
mg and insensible, at the height of seven miles The 
Royal Society itself, indeed, and practically all the 
pioneers of the seventeenth century, were amateurs, 
at a time when the universities were close in the 
grip of rehgious controversy and Anstotehan dia 
lectics It was men out of touch with this who 
first came together in Oxford, and afterwards con 
solidated their efforts in the Royal Society in London 
They were mostly men of means, and it would be well 
for us if as large a proportion of that class were 
amateurs of science to day 
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Since 1846 the only matenal changes in the scope 
of the United States National Museum have been the 
addition of a department of American history, and in 
1920 the separation of the National Gallery of Art 
as a umt Now, as the Report for 1928 shows, there 
la imperative need for further accommodation for 
purposes both of exhibition and storage of study 
collections Especially, it would appear, has natural 
science suffered, since exhibits of animals have been 
curtailed to make way for historical subjects, and 
space designed for antliropology has been pre empted 
for objects of art In view of this contraction of 
natural science in favour of other studies, we turn 
with interest to the records of visitors, which give an 
Indication of the comparative interest taken by the 
people 111 the different groups of exhibits In the 
first complete year in which natural lustory is treated 
as a separate group, the number of visitors to this 
section was 161,112, while ‘arts and industries’ 
claimed 207,010 But now (1927-28) the numbers 
are respectively 618,773 and 617,238 , and this 
scarcely gives the true contrast, for a glance shows that 
natural history must have claimed on an average 
dunng the last eighteen years about 200,000 additional 
visitors a year Thus the public gives little excuse 
for extending art at the expense of natural lustory 
A large part of the Report deals with the activities 
of each of the departments, in acquisition, research, 
exchange, and ?o on The extent of the collections 
which have now been amassed may be judged by the 
fact that the department of geologv possesses more 
than two million specimens, and biology well over 
eight million It is sad to read that of the 333,329 
birds in the collection, 8126 have boon classed as 
alcoholics ’ — and this in a dry land 
On Jan 6, 1927, the Governor General of Canada 
in Council gave authonty “ to designate the Museum 
branch of the Department of Mmes the ‘ National 
Museum of Canada ’ ” Thus the Museum publicly 
assumes a national relationship towards which its 
activities have been broadenmg smoe it began os a 
part of the Geological Survey of Canada in 1841 
During that developmental period, many changes 
have taken place Gradually the purely geological 
activities have had added to them anthropology, 
biology, and paleeontology, each now claiming a 
division of its own At the same time, various trans- 
ferences of site have moved the Museum, first from 
its ongmal home in Montreal to Ottawa m 1880, and 
there, finally in 1910, to the handsome Victoria 
Memonal Museum, where the collections and staff 
have since been housed, except durmg a partial and 
temporary dispossession, from 1916 until 1920, when, 
their own Parhament House having been destroyed 
by fire, members and senators transferred their 
activities to the Museum buddmg An accoimt of 
the history of the Museum and of the developments 
due to each of its successive directors, from Sir William 
E Logan to the present day, has been written by the 
actmg director, Mr W H Colima, for the Annual 
Report for 1926, just published, the first of a series of 
reports proposed to be devoted wholly to the interests 
of the National Museum of Canada. 
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The Council for Scientific and Industrial Reseaith 
for the Commonwealth of Australia has issued its 
second annual report (Canberra H J Green, 1929 
1« 8d ) The Coimcil, being a new department, is 
still mainly occupied m biiilrlmg an efficient research 
institution to c o operate with existing institutions in 
solving many pressing national problems Although 
some investigations have been initiated, the Council 
has principally taken over investigations that were in 
jirogress Four divisions, each under a thief, have 
already been fonnecl They are animal nutrition, 
economic, entomology, economic botany, and forest 
products A fifth division to deal with animal health 
18 in course of formation So far the Council under 
takes to caiiy out extensive investigations only in 
those fields where it has been found possible to find 
a suitable chief of the division The rejiort dwells on 
the lack of efficient research workers m Australia in 
the fields whei'C work is most required, that is to say, 
m jiostoial and agricultural problems A plea is 
made foi the more extensive training of research 
workers in the biological sciences The difficulty is 
partly over<.omo at present by extensive co operation 
with the Australian universities and the btate depart 
ments of agiiculture The report contains notes on 
many valuable hues of research now under way 
The Australasian Antarctic Exijedition (1911- 
1914) Scientific Reports, Senes B, vol 2 (Terrestrial 
Magnetism and Related Observations), Part II, 
issued in March 1029, is devoted to a discussion of 
“ Magnetic Disturbance and its Relations to Aurora ”, 
by the late Dr C Chiw (Jsydney Alfred James 
Kent 1(5« ) Of the 132 pages in this part of vol 2, 
63 are occupied by tables and 79 by text , it is to be 
regretted that no summary of the conclusions resulting 
from this long discussion is included Of the four 
chapters, one only is devoted to tho connexion 
between aurorse and magnetic disturbance , when 
auror® are specially intense, so also, m general, is 
magnetic disturbance, but on more ordinary occasions 
there appears to bo no close relationship between the 
two phenomena, in tho Antarctic The other chapters 
deal with daily and hourly character figures for dis 
turbanoe , the mternational daily character figures 
are found to be on the whole mdicative of Antarctic 
as well as of non polar conditions 

The Department of Embryology m tho Carnegie 
Institution of Washington has from tho outset, under 
the late Prof Mall and now under Prof O L. Streeter, 
pursued a policy of close association with other 
departments engaged in related work m its own 
institute and in the Johns 'Hopkins Umversity and 
Medical School, as well as with the general medical 
profession The policy has been a fruitful one for the 
study of human development, for many of the re 
searches summansed in Year Book Ko 27 could only 
have been earned out upon matenal obtained from 
such outside contacts The programme of study is of 
the widest character More than forty mvestigations 
have been completed or were in {Hogress during the 
year reviewed, to Jime 30, 1928 They moluded 
researches on the differentiation of ptlfeitive tissues 
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from the mammahan egg, the origin of the human 
heart, the locomotion of white blood colls, organo 
genesis, and the functions of the corpus luteum and 
other ovarian structures A monkey colony recently 
establisheil has jiolded interesting results bearing 
upon the duration and symptoms of pregnancy and 
tho act of parturition, wlule many studies have been 
devoted to the nervous system, particularly to the 
correlation between function and structure, and to 
the phenomena of growth in the higher primates and 

VoLi ME 19 of “ Contiibiitions from the Jefferson 
and Cruft Laboiatoiies of Harvard University ” 
contains ropimts of 72 papers by the staff and research 
fellows which have apjxiarcd mainly in American 
scientific journals during the yeai-s 1926-27 Ten of 
these papers are by Prof P W Bridgman, who has 
continued his work on the piopeities of substances 
under high pressures Prof E H Hall contiibutes 
five, mainly on tho emission of electrons from the 
surfaces of bodies, and Prof Lyman four on ultra 
violet spectra Prof Duane and Di R J Ilavig 
hurst, a research fellow, are responsible for ton on 
crystal analysis by X rays, and Piof R S Mulhken 
and two research fellows for eight on tho relations 
between band spectra and electronic structme of the 
emitting molecule Dr J C Slatoi contiibutes five 
and Dr E E Witmer a lesearch fellow, four on tho 
structure of atoms and the beanngs of wave mechanics 
on the subject Prof G W Pierce describes his 
magnetic oscillatoi-s, giving freiiuencies from a few 
hundred to 300 000 i>er sec ond A rod of magnet isable 
material passes through the centres of two c oils, one 
connected to the filament and plate, tho other to the 
filament and grid of a valve with a condonsei in the 
circuit 'Iho oscillating currents produce changes of 
length of the rod, and tho appaiatus is much more 
convenient than the piezoelectric gencratoi The 
volume maintains the high standard its predecessors 
have led us to exjiect from Harvard 

\\ !• have Kceived a < ojiy of thi jirospcetus an 
nounoing the sixth great exhibition of cheinu al 
apparatus and machmorv to bo hold at biankfiirt on 
Mam on June 10-22, 1930 Iho brightly decorated 
cover shows the remarkable growth in size of success 
ivo exhibitions since tho first of its kind was held at 
Hannover in 1020, and it is confidently expected that 
the Frankfurt exhibition will excel in importance 
even that held two years ago at Essen Many foreign 
countries wall be roprosontod among the exhibitors, 
and members of the Dechema (Deutsche Oesdlschaft 
fur chemisches Apparatewesen, Seelze, bei Hannover) 
will receive special privileges Frankfurt is desenbed 
as tlie greatest centre of chemical industry in the 
world In addition to this, the manufacture of 
obemioal machinery and apparatus has grow n to very 
cxmsiderable importance in the neighbourhood The 
exhibition will be held in four large halls, which are 
housed m three mam buildings, plans of which ore 
given The mam avenues in the exhibition beai the 
names of famous ohemists — Liebig, Bunsen, Woliler, 
Emil Fischer, Nemst, Ostwald, Baeyer, Willstatter, 
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Uoldsohmidt, Raoohig, and others The first hall will 
contain scientific apparatus and instruments for 
laboratory use, teohnioal raeMurmg instrumentB, and 
also the postal department, press rooms, and writing 
rooms In the second hall will be found porcelam and 
stoneware and products of the oeranuo mdustry 
Moohmery and apphancee used in the industry of 
oils and fats are to be assembled m Hall 3, a section 
of which will be devoted to the chemistry of daily 
life, whilst in the fourth hall large teohmcal apparatus 
and machinery used in chermoal industry, together 
with complete exhibitions of plant and processes and 
also raw and other matenals, will be found 

iHE forty first Congress and Health Exhibition of 
the Royal Sanitary Institute will be held at Margate, 
at the invitation of the Town Council, on Juno 21-28, 
1930 

In Natubf of May 2fi, p 705, Messrs C von Bonde 
and J Marchand described a case of ‘ Siamese twins ’ 
in the apmy dogfish We find that similar twin dog 
fish were caught by a trawler in the English Channel 
and landed at Newlyn on Aug 26, 1928, and a repro 
duction of a photograph of the spiecimen was pubhshed 
m the Fxihing Gazette of Dec 22, 1928 

Rkfkrbino to the note on p 922 of Natubb of 
June 16, on a course of electrostatic methods in 
biology m Basel, Mr R Keller points out that it is 
scarcely correct to state that he and his colleagues 
" aie introducing physical methods into biochemistry” 
This has already been done by other workers The 
Prague school is specialising on certam electrostatic 
microscopical methods 

In order to facilitate the work involved m preparing 
the annual publication of “ Organic Syntheses ”, the 
editorial board has been fortunate m securing the 
00 operation of Dr C F H Allen, of Tufts College, 
Mass , who 18 aotmg os secretary to the board All 
correspondence regardmg ’ Orgamo Syntheses " may 
be addressed to Dr Allen, who will receive oontnbu 
tions to be considered for publication in future 
volumes 

Thh Old Students’ Association of Farailay House 
Electrical Engineering College has this year elected 
Dr Alexander Russell as its president to com 
memorate the fortieth armiversary of his appointment 
on the staff of the College It was in 1882 that the 
Hammond Fleotncal Engineering College for training 
electncal engineers was founded, and it was in 1889 
this was merged in the present Faraday House College 
Since then, some 2060 students have entered Faraday 
House, and of these more than 900 are members of 
the Old Students’ Association A portrait m oils 
of Dr Russell, by Miss A M Burton, has been 
presented to the Governors by the artist’s brother, 
Mr R O Burton, who was at Faraday House during 
1912—1915, and is now with the well known firm of 
Messrs A ReyroUe and Co A reproduction of the 
portrait forms the frontispiece of the summer issue 
of the Faraday House Journal 

Tan diawbaoks to most of the radio receiving sets 
at present on the market are the difficulties oon 
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nested with keeping them thoroughly clean and in 
good condition, the jienodic chargmg of the low 
pressure accumulators, and the replacing of the high 
tension batteries Those who use the eleotno light 
often wonder why electricians do not use the domestic 
eleotno supply and thus get nd of both aocumulators 
and high tension battenes Good progress, however, 
has been made in this direction When the domestio 
supply 18 alternating current, it is not difficult to buy 
quite satisfactory ‘ eliminators ’ which reqiure neither 
battenes nor accumulators With direct current sup 
ply the practical problem of abolishing the high 
tension battenes has been achieved and excellent 
progress is being made in the direction of abolishing 
the accumulators Messrs Claude Lyons, Limited, of 
76 Old Hall Street, Liverpool, issue a catalogue called 
‘ Getting the most out of Radio ” The ordinary 
scientific reader who wants to know the latest develop 
ments m methods of receiving broadcasting will find 
this catalogue very instructive Much of the apparatus 
dosonbed has been made by the General Radio Com 
pany of Amenca The products of several English 
manufacturers are also descnbed Excellent hints 
are given of the best methods of keopmg sets m con 
dition As it IS very difficult to get piezo electno 
otystals large enough to give fundamental frequencies 
below 26 kilocycles, we are glad to see that msigneto 
stnotion oscillators can be purchased suitable for low 
frequencies The same firm also publishes a booklet 
desonbmg a ‘ olarostat ’, an instrument which does for 
high resistance what a vanable condenser does for 
capacitance It provides a method of continuously 
varymg the value of a high resistance The matentil 
used 18 a highly pulverised graphite intermixed with 
pulverised mica The resistance is altered by applying 
pressure This material should also prove very useful 
in the laboratory 

Catalooue No 169 of Messrs Dulau & Co , Ltd , 
32 Old Bond Street, W 1, just issued, gives partiou 
Jars of 1200 second hand works deohng with botany 
and horticulture The pnoes asked appear to bo 
reasonable 

Wb have received from M Paul Leohevidier, 12 
Rue de Toumon, Pans, a copy of that firm’s catalogue 
No 114 of second hand works relatmg to zoology, 
nearly 1800 in number, published for the moafcpart 
outside the British Isles 

Wb have received from Messrs J H Steward, 
Ltd , 406 Strand, London, a copy of their new oata 
log^e of surveying, drawing, and nautical instruments 
The catalogue illustrates a wide ohoioe of theodolites, 
levels, plane tables, oompassea, q^proids, drawing 
instruments, etc Puli spwafloations of the mstru 
ments are given 

A Sfboiai, Clearance Last of instruments has just 
been issued by the City Sale and* Exchange, Ltd , 
81 Aldersgate Street, London, E C I It is olassifled, 
and vanous sections deal with field glasses, tdesoopee, 
surveying apparatus, etc , wiUi a misoellaneous group 
molading microsoope aocessones, matbematioal mstru. 
msnts, and ^ 8 inch Watson’s StudMit talesoops 
Deferred payments can be ammged 
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Thb latest addition to the valuable series of matios — Ihe Principal, Norraal College, Bangor 
catalogues of Messrs Bernard Quantoh, Ltd, 11 (July 3) A chief instructor in the Engineering (Fro 
Orafton Street, W 1, is No 420, which deals with duotion) Department of the Wolverhampton and 
upwards of 1600 works olassifled under the headings Staffordshire Technical College — Clerk to the Cover 
of botany, agriculture, early medicine and surgery, nors Education Office North Street, Wolverhampton 
forestry, fruit culture, gardens and gardening herbals, (July 4) A research student in experimental physios 
modem medicine, and tobacco Many of the volumes — 'The Registrar Trmity College Dublin (July 6) 
offered for sale are rare A professor of geology at the University of Glasgow — 

The Secretary of the Umversity Court University, 

Applications are invited for the followmg ap Glasgow An assistant lecturer m biology, who will 
pointments on or before the dates mentioned — lecture in botany and a part time demonstrator m 
A principal of the Birmingham Central reohnioal biology — The Warden and Secretary London (Royal 
College — The Chief Education Officer, Education Office, Free Hospital) School of Medicine for W omen, 8 Hunter 
Margaret Street, Birmingham (July 1) A temporary Street W C 1 A civilian education officer Grade III , 
lecturer in physics at the Birmingham Central at the Royal Air h orce Electrical and Wireless School 
Teohmeal College — The Prmoipal, Central Techmcal — The Secretary Air Ministry Gwydyr House, White 
College Birmmghom (July 1 ) An assistant m hall, 8 W 1 A full time lecturer in modem languages 
geography at the London School of Economics and (brench and German) at the Royal lechnical College, 
Political Science — The Secretary, London School of Salford — Secretary for Education Education Office, 
Economics, Houghton Street, W C 2 (July 1) A Chapel Street Salford A prmoipal of the Kenriok 
demonstrator m botany — The Secretary, King s C!ol Techmcal College — Director of Education Education 
lege. Strand W C 2 (July 2) An assistant lee Offices Highfields West Bromwich A lecturer 
turer (woman) in the Department of Education — ^The m biology and mathematics at tht Bishop Otter 
Secretary, King s College, Strand, W C 2 (July 2) College — • The Prmoipal Bishop Otter College 
A jumor forestry inspector under the Department Chichester An assistant with experience of bio 
of Agriculture — The Secretary, Civil Service Com logical and physical apparatus for sales depart 
mission, 46 Upper O’Connell Street, Dublm (July 3) ment — Messrs Griffin and fatlock Ltd Kemble 
A resident lecturer (man) m geography and mathe Street, W C 2 

Our Astronomical Colunm. 

Thb Disinteoration of Comets — ^Mr N T system that the density of such a medium would not 
Bobrovnikoff oontnbutos an important study on this bo appieoiably greater then than now The number 
subject to Lick Obsirvatory Bulletin No 408 He has of close appi caches to planets would lie far too small 
prepared statistics on all the comets for which good to explain the gieat host of eomets 
determinations of magnitude are available they are However every attempt to explain the ngin of 
94 m number There is shown to be a strong oorre comets is aoooinpanied by grave difliculties The 
lation between brightness and period, those of short present paper undoubtedly establishes some important 
period bemg less luminous It is assumed as a work points and advances our knowledge on the subject 
mg hypothesis that all comets came mto existence at oven if wo hesitate to accept all its conclusions 
the same time, and that those of shorter period, havmg 

approached the sun more frequently, have suffered Stellar Parallaxes with the Yale Telksoopk 
greater disintegration It is found that the comets of at Johannesburg — Dr H L Alden, who with Mr 
extremely smtdl perihehon distance do not conform O Connell is conducting the photograpluo determina- 
to the regression line given by the other eomets, tion of stellar parallaxes at Johannesburg, pubhshea 
which IS tolerably straight It is concluded that some his first list of fifty stars m Astro Jour , No 921 It is 
special action such as partial evaporation of the satisfactory to note that the parallax found for Alpha 
nuclei, comes mto play at these small distanoee It Centaun, which is 0 766' for the mean of the com 
also appears from the statistics that the proportion ponents, is m almost perfect accord with Gill and 
of light due to the nucleus alone is greater for Elkin s value obtained with the Cape hehometer 
the comets of short period, indicating that these That for Proxima Centaun is 0 783', as this exceeds 
have lost a larger proportion of their gaseous the value for Alpha in nearly the same ratio as the 
envelopes proper motion does it confirms the conclusion that 

The indicated rate of loss leads to the conclusion Proxima belongs to the Alpha Centaun system 
that comets cannot be onginal members of the solar After this system, our next nearest neighbour is the 
system, the age of which is estimated at thousands Barnard star, for which Alden gives the parallax 
of millions of years Mr Bobrovmkoff estimates their 0 666' The next largest parallax on the present 
age at about a million years, «md oonoludes that they list is that of Epsilon Indi 0 286' , the parallax of 
trore all introduced mto the solar system at the same this star was previously regarded as rather uncertam, 
time He endorses a oonjeoture which F Nolke put so the new determination is welcome There are on 
forward m 1900 that comets were introduced into the the hst two other stars the distance of which is lees 
solar system at a time when the sun was passmg than five parsecs , these are 70 Ophiuohi, parallax 
through a nebulous region m space There are great 0 209', and Omioron 2 Endam, 0 200r 
diffioffities m seeing how they could fail to describe All the paredlaxee are relative, and need to be m> 
hyperbohe orbits m this case Fnotion with the creased by about 0 006' to reduce to absolute values 
surrounding nebula could not be invoked, for all The negative value - 0 006' was found for Alpha 
adjacent regions of the nebifia would have the same Ononis , this confirms the fact of its great distance 
ao^eration towards the sun Nor oould resisting and huge sise The number of plates used for each 
medium m the solar system be invoked, as a million star vanes from 16 to 23 , tho average probable error 
years is so small a fraction of the age of the solar of a parallax is 0 0068' 
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Research Items 


Magic in Bengal — Ihe Indian Antiquary for April 
and May contains a study on magic in Bengal by 
Dr Biren Bonnenea Magic was largely practised by 
the ancient Hindus and survives to a considerable 
extent among the modem inhabitants of Bengal 
Iron 18 one of the principal weapons against evil 
spirits They will not touch anyone who has any 
thing of iron or steel on them and a mamed woman 
IS safe from them because of her bangle of iron which 
18 usually covered with gold A pair of betel cutters 
IS kept under the pillow of a sleeping child and when a 
woman dies m child birth a nail or piece of iron is 
hidden in the folds of her dross si that her spiiit may 
ni t return and take away her child A traveller may 
contract langerous infection from strangers hence 
anyone returning from say Europe must be punfled 
by the ceremony known as Pray^citta consisting m 
the polling of the hair and eating or at least touching 
with the lips of cowdung Ambassadors of native 
pnnets on returning from England have been con 
Hidered so polluted as to require to be re bom In 
Chittagong at a difficult child birth the doors must be 
thiown open corks taken from bottles and dogs and 
other animals set free Amulets made of the teeth 
and claws of tigeis and ciocodiles are woiii because 
these are the most dangeious of the animals of Bengal 
To ensure the health and well being of a child during 
the c iming year water is poured over it on its birth 
day through a sieve which contains fen different kinds 
of floweis and leaves and bits of gold or silver Many 
of the simph acts of life have peculiar rituals of their 
own For oxamjile a woman who cleans out her ears 
after nightfall runs the risk of bodily injury but she 
may do it with impunity if she asks the pcrniission of 
anyone present If she is alone she asks pennission 
of the wall A precaution against the dangers 
attendant on the common acts of life is to snap the 
thumb and middle finger of the right hand 

Edentates of Abilntina — Ihe Umveisity of 
Buenos Aires has published a monograph on Its 
Edentata Argentines submitted by Joh6 Yepes 
for the degree of Doctor en C'lencias Naturales 
(Remsta JJniv Buenos Aires Ser 2 Section 6) The 
work which contains short descriptions and simi 
manes of the distnbution within the Argentine and 
beyond it and full synonymies is well illustrated and 
forms a handy guide for the identification of the 
various forms Several of the species of the South 
Amencan edentates have developed well marked 
geographical races so that the number of forms of 
this odd group now distmguisbed m the neotropical 
region numbers sixty eight Many of these are wide 
spread so that Argentina contains in all mneteen 
forms, of which only six are peculiar to it The most 
outstanding of those since they represent distinctive 
genera are Chlamyphorus truncatus and ZaSdyus 
pichiy but Ohwtophractus, all the four forms of which 
occur in the Argentme is also a genus of restnoted 
distribution confined to that republic and Bolivia 

Fmbryonic Mortahtv in Fowls — Even under 
the best conditions the poultry farmer suffers a 
considerable loss from mortality among embryos 
during incubation Mr F B Hutt and Dr A W 
Ureen wood have maile an investigation into the causes 
of such li^tality and have examined more than 
12 000 eggs Vhich failed to hatch during moubstion 
{Proc Roy Hoc Ednn vol 49 Pt 2, 1929) They 
find that one of the majmr causes of failure to hatch 
is the malposition of the embryo in the shell Four 
mam mEdpositions are desonb^ One of these, in 
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which the head is buried between the logs definitely 
prevents the embiyo from chipping the shell and so 
hatching The other three by preventing access to 
the air chamber of the shell hmder pulmonary 
respiration and so suffocate the embryo A further 
cause of embiyonio mortality is the abnormality 
known as chondrodystrophy Ihe ociurrence of this 
abnormahty is independent of the breed of fowl 
sex of embryo an 1 age of dam Its incidence is 
lughest III laiiuaiy and hobruarj and declines steadily 
to almost complete absence m June The incidence 
IS inversely propoitional to the amount of sunshine 
and It 18 suggested that lofk of direct sunslune is a 
faiUr in the etiology of the abnormalitv Ihere is 
a suggestion that the causal agency is an here li 
tary physiological abnormality m the dam A 
fmther percentage f the embryos m the eggs which 
failed to hatch were actual monstrosities Iho 
various types are dosciibed and their frequency noted 
Ihore is a decline m the incidence of monstrosities 
from Febnian ti J une Ninety three jier cent of the 
monstrosities were charaoterisesl by various degrees 
of abnormality cither in the bnvm cranium ci eves 
)r m tl e combinations of these organs It is suggested 
that monstrosities are caused by the arrest of the 
ele veloprnent >f the embryo at a critical stage prob 
ably bv the dulling of those eggs lai I m the eaily 
stages of gastnilation 

PHYSIOLOe Y OP thf Fmbryonto Dbvet opmfnt of 
Earthworms — While there is a considerable htera 
ture on the morphological side of development of 
Ohgoohteta the physiological processes of the develop 
ment have never boon studied and a recent paper by 
P G Svetlov {Travaux du laboratoire zoologique et de 
la Station toologigue de Sihastopol AcodiJmie des 
Sciences Leningrad S6rie 2 No 13 1928) contains 

much of interest in this respect while the morphology 
of embryonic development is also treated very fully 
Of particulsur mtorost are the obseivationa made by 
the author on the osmotic pressure of the fluid m the 
ooooons of the two species studied It was found that 
m Bimastus constnetus Rosa the osmotic pressure is 
very low, while in Eisenia foetida Sav it ta almost 
as high as m the blood of adult worms Osmotic 
pressure in the cocoons of both species u closely con 
nected with that of the environment that is that of 
the soil water this necessitates the presence m 
B constrictus of a special apparatus for regulating the 
osmosis (osmo regidatmg blaetomeres) , in the case 
of Eiseniafcetida this apparatus undergoes a reduction 
because this species has a high qiMnotio pressure little 
influenced by the external condj^ons On the whole, 
however the embryos of both species are not partiou 
larly well adapted to the osmotic conditions of their 
environment The importance for ecological studies 
of the osmotic relations between ooooons of earthworms 
and the environment is strongly emphasised by these 
observations 

Germination and Viability of Fern Spores — 
Whilst studios of seed viabibty and the effect of 
external conditions on seed TOmunation abound, 
similar studies upon the umeellular spores of ferns 
ace much less numerous although such studies may 
throw considerable h^ht upon the physiological 
problems connected with the mamtenanoe of via 
bihty and conditions for germination, etc The very 
extensive studies bv F Okads, described m the 
Science Reports of the Tbhoku Imperial Umvemty, 
Vol 4 , No 1, senes 4 of the gesimnation of the niores 
of five species of ferns and the retention of viabihty 
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under different conditions axe, therefore, particularly 
welcome Okada finds that the spores of Equtaetum, 
which rapidly lose viability under almost any oondi 
tions of storage (10 24 days under laboratory condi 
tions), oontam nearly 60 per cent water on fresh 
weight, whilst the much more durable sporee of Wood 
wardta (174 191 days under laboratory conditions) 
contam only about 6 per cent water The spores of 
several species of ferns failed entirely to germinate in 
complete darkness , the spores of Equvaetum arvenee 
and Osmunda japonxca would grow under these oondi 
tions The catalase content of the spores was ex 
amined and in every case it dimuushed with increasing 
age 


Yeast from a 1 her am Tomb — The principal 
feature of the current Jahrbuch ” of the Oesellschaft 
fur die Grcsohiohte und Bibliographie des Brauwesens, 
E V (Institut fur Gftnmgsgewerbe, Berhn) is an article 
by Prof J Gruss on the contents of a beer jar from 
the tomb of Wah a Pharaoh of the eleventh dynasty 
Mr H E Winlook, the leader of the expedition from 
the Metropohtan Museum of Art, New York, which 
opened the tomb in 1920 considers that although the 
jar was found on its side, it was probably upset when 
the stopper blew off, and the contents are therefore 
almost certainly 4000 years old The microscopio ex 
animation is illustrated by twelve plates, and revealed 
diatoms probably from the Nile water alumimum 
silicate crystals from the pottery, cloth fibres starch 
CTams, and fragments of emmer BeicilU, pediooocoi, 
diplocoooi, and citromyoelia were also found, and m 
addition etn autogemc yeast sinular to D^ora, which 
Prof Uruss has named Saccharomycea wlr^k* It 
18 distinguished by elliptical or round cells 6 it m 
diameter and has a close grained plasma and nuclear 
vacuole The yeast was also found with i^lchtumyces 
ducens n spec and aleurone cells in pieces of beer loaf 
from the same tomb, and it is noteworthy that these 
pieces are contemporaneous with bread m the Berlm 
museum found in the tomb of Mentuhotep m the saune 
cemetery The chemical analysis of the loaf mdioates 
the addition of honey for sweetemng purposes and of 
a fruit of the Otinu AtirarUxum type to produce 
bitterness The same pubhcation also contains several 
interestmg articles on the medieval monastic brewenes 
of Germany, and a note by F Schuster on the ‘ ferula ’, 
a carved wooden sceptre which was formerly the 
symbol of the skilled brewer in Germany Apparently 
the name is derived from the plant Ferula L , a variety 
of fennel, the stalk of which figured m Bacchus worship 
(Narthex), and therefore had a special sigmfioanoe for 
the brewer 


Volume Tables fob Indian Timber — It is only 
during the present centuiy that the preparation of 
growth etnd volume statistics has been commenced m 
the forests of the British Empire , and its inaugura 
tion was due to the Indian Forest Service Statotios 
of the kmd are now available for some of the more 
important timber species of India and Burma, such as 
deodar, sal, and teak ^ a recent number ci the 
Indvm Foreet Recorda (voir 13, Pt 3, Sylnculture 
Senes , 1928) commercial volume t^ea for sal 

^horea robutta) in the wet mixed forests of the Ben^ 
Duars are published Several volume tables for this 
species are already in existence, but they relate chiefly 
to the mmwth of this tree m the dner climate of the 
tJnited Frovinees The latter tables, it is considered, 
can be safely apphed to the dner types of Bengal sal 
forest, as alro to similar forest m Assam Th^ are 
inaf^caUe, however, to the moist type and it is for 
this mter that the new tihles txe desutied The 
preparation of such tables mvolves ocmsideiable field 
wont In Connexion with the measurement of the crqis 
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on selecteil areas of forest, work in which the compiler, 
Mr Parma Nand Sun, statistical assistant to the 
sylvioultunst of the Research Institute, was ably 
assisted by the local forest staff The same ofiicer 
has also prepared {Indian Forest Records, vol 13, 
Pt 4 , 1928) a set of tables the first of their kind, 
for the simdn {Henttera Fames) in the Sundarbans, 
the Oangetic delta south of Calcutta These tables 
have been drawn up for the two types of sundri forest, 
the salt water type and the fresh water type They 
should prove of great assistance in estimating the 
outturn of coupes and volume of growing stock In 
connexion with the Sundarbans sundn volume tables, 
Mr H O Champion, sylviculturist at the Research 
Institute wntes in a preface Since the work was 
b^;un there has been published Burma Forest Bulletin 
No 16 (December 1926), a quarter girth volume out 
turn table for this species, for the Delta division of 
Burma There is a very fair agreement in the 

small overlapping portion suggesting that if larger 
trees are grown m the Sundarbans the Burma figures 
may prove useful Both pamphlets are illustrated 
and furnish evidence of the great strides made m the 
scientific aspects of forest work in India 

Pboobess of Surveying in India — The Report 
for 1925-26 of the geodetic branch of the Survey of 
India, which is dated July 1928, has a record of much 
work Geodetic tnangulation was resumed with 
work in Lower Burma, after an interval of eight years 
Previous work m that area dated from 1876 High 
p^ision levelhng occupied several detachments 
T^dal observations with automatic gauges were con 
tmued at eight ports There are now more than fifty 
stations in Indian waters, including the Persian Guu 
and Red Sea, at which automatic tidal observations 
have been taken for a number of years Among other 
mteresting matters on which the report touches is the 
value of bench marks on trees In Canada such 
bench marks have been used Their constancy has 
not been tested with any permanent mark of the land 
established m precise levelhng, but the topographical 
survey does not disfavour their use At Dehra Dun 
experiments have been made on tree bench marks and 
eleven of them have been connected at mtervals, 
during twelve years, with the standard bench marie 
in the Genetic Office grounds The conclusions of 
those tests are that for secondary precision, as m 
irrigation work, a tree bench mark is sufficiently ^ood, 
but IS not constant enough for lines of high precision 
In all oases the mark should be placed on the heart 
wood and not on the bark of the tree 


Oil and Gab in Western Canada — The economics 
of the Canadian oil industiy have changed much since 
the two well known volumes on petroleum and natural 
gas in the Dommion, by F O Clapp, were published m 
1914-16 Then it was the eastern provinces which 
were mainly responsible for production, especially 
Ontario With the gradual deolme of these eastern 
fields, however, attention is naturally being concen- 
trated on the more westerly developments, and the 
performance of “ Royalite No 4 ” well in the Turner 
Valley Oilfield, Alberta, 1924, which raised this prov- 
mce to the leading position of production m the 
Doraimon, a position smee mamtamed, has naturally 
had a strong influence m reviving mterest m thb 
region Albe^ has always swayed popular feeling, 
equally scientific interest, by its famous gas fields, 
but search for laiM oil pools has not often proved 
encouragmg, save the instance cited It is character 
istio that new posnbilitiee of oilfield development 
m the westMn hemisphere should be the occasion 
of rwiewed literary activity, so that the bulletin now 
appearing under the above title from the pen of 
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O S Hume (Department of Mmes, Canada) has for 
some time bwn anticipated by oil technologiata It 
IS also characteristic that such bulletins should m 
elude what we may term chapters of instruction for 
the uninitiated a kind of condensed text book out 
lining the general features of oil origin occurrence 
accumulation structures and so on much as occurs in 
the jirevious volumes cited A modem note in this 
text 18 struck by a chapter on geophysical methods 
for locating oil but it is doubtful whether this out 
line would do more than confirm an inexperienced 
( perator in the opinion that the subject was far be 
yond his (the operator sj comprehension technically 
such a chapter is too brief and sketchy to be of any 
value The ilescriptions of the oil and gas fields of the 
western provinces are more to the point though un 
necossaiily burdeneil with detailed well logs The 
maps and sections given are howevei most valuable 
and the description of the Turner Valley field particu 
larly good 

Quantiskd Transitions — In the correlation of 
the terms of line spectra with the stationary states of 
atoms considerable use is made of n number of 
juantum rules that express the jiossibihty and the 
probability of vanous typos of transitions A 
generalisation of the theory up< n which these aie 
base 1 has been made by J A Daunt in a paper m 
the May issue of the Proceedings of the Royal Society 
on the relativistic theory of an atom with many 
(lections Ho finis that the selection rules are 
valid if there are no external fields the rule ASA. 
IS od I IS e(|ually ngotous even m a uniform magnetic 
field and that the s immation lulo foi the intensities 
m a multiplot is true to a first approximation The 
gi eater part of Mr Gaunt a paper is of a general nature 
but one piaotical point to which he refers s|ieciflcally 
IS of some significance in astioj hysics Certain lines 
of nobulai s|HCtra have been attribute 1 to forbid len 
tiansitions between stationary states of the doubly 
charged ion of atomic oxygen if they have been 
(oirectly identified it woul 1 seem that thtir emission 
must (ccur in an electiii field or in a non unifoim 
magnetic field since they have AiA: equal to zeio 

Kbflkchon CAUSTit.8 A note in the TranmcUons 
f f the Optical Society {\o\ 30 p 134) from the Optics 
Department ( f the National Physical Laboratoiy 
c( ntains an interesting set of pnotogiaphs of re 
flection caustics which were obtaine i by the double 
lefleotion of light within a photographic lens Iho 
rejiro lu( tions m spite of the fact that they do not 
show all the finer details of the original include a 
number of beautiful patterns mostly built up of 
vanous elliptical and cusped curves and are of 
considerable interest as illustrations of an aberration 
which 13 not often encountered now m optical instru 
ments The usual absence of this effect it is suggested 
by the authors Messrs T Smith I S Anderson 
and Let ordle — is jiossibly due to the fact that the 
main interest is now centred in systems so well 
corrected that faults of this type are masked by 
diffraction and the caustics only reappear when the 
lens 18 used under conditions different from those 
for which It was designed The same issue of the 
Transactions contains a pair of coloured reprod notions 
of the appearance \ resented by a feet bar when 
examined m plane polansed light and m circularly 
polarised light in the Goker strain testing apparatus 
which are also of considerable educational value 

Maonktostbk^xion —The phenomena of magneto 
stnction are anomalous in that m spite of the way 
in which they are observed they are far too largo to 
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be explained by purely magnetic forces The corre 
stxmcung difficulty which anses in connexion with 
Weiss s molecular fields in iron and similar bodies 
has recently been removed by Heisenberg s theory of 
Wromagnetism which is bas^ ujion the exchange 
properties of electrons and it has now been shown 
by R H Fowler and P Kapitza that the same theory 
can bo extended with very little elaboration to 
include all the essential feuits of magnetostriction and 
the fihenomena of the Cune point One stnking 
feature of their paper on this subject m the issue of 
the Proceedings of the Royal Society for May 2 is 
the scarcity of accurate exjjenmental data by which 
the theory — m itself still far from complete — can be 
tested bo far as magnetostriction is concerned 
experiment does appear to bt well ahead of theory 
but the measurements of the allied change in the size 
of ape< linens when they lose their intimsic mognetisa 
tion at the Curie temperature are particulaily uii 
satisfactory The exjierimental values for the changes 
in the specific heat at the Cune {loint are also jierhaps 
iinctrtain although they do suffice to show that nit kel 
has probably one magnetisable electron per atom 
whilst iron and magnetite have two or three effective 
electrons the latter both being cases for which thequan 
turn analysis bos still to be constructed Hoisonbeig s 
tliooiy will retjuiie to be considerably extended before 
it can account for all tlie complex features of feiio 
magnetism but it has certainly already removed the 
subject from its previous somewhat isolated position 
and has at the same time emphasised the need for 
fvii-thei expel iinent and indu ated the lines ujion which 
It should bo attempted 

Some Ph\ siolooico Optical Experiments — Prof 
Bohuslav Brauner has recently communicatod to the 
Bohemian Academy of Sciences a paper desenbing 
some remarkable phj siologic o optical exjieriments 
which he first meslo fifty five years ago undei the in 
spiration of Helmholtz He afterwards discussed them 
with the late Prof Deyl a piomineut Central European 
ojihthalinist who was impressed by their novel char 
acter and as they have never been published Prof 
Brauner was persuaded to lav them before the 
Bohemian Aca Icmy The first to be dosenbed relates 
to artificial blindness which can be induced by 
throwing the imago of a well illuminated body 
upon the blind spot of the retina Tims when 
the image of the moon is projected ujxm the blind 
3jK)t total blindness results m a few set onds Other 
remarkable exjienments concern the visibility of the 
observer s eye and stereoscojiic results without the us# 
of a stereoscope (results acquired after some practioa 
m making the axes of the eyes parallel or crossed as 
circumstance and effect demand) In this connexion 
one of the exjienments desenbed is an amplification 
of an observation by Pouvilliers (see Natihie April 14, 
1923 p 611) It appears that when two identical 
contour maps placeii side by side with their centres 
62 mm ajiart were observed with the axes of the eyes 
nearly ^rallel a double superposed picture much 
larger than the onginals is observed in the middle 
apparently below the level of the paper The moun 
tains stand out higher according to their contours, 
so that a relief map is obtained When viewed with 
crossed axes the combmed picture is apparently much 
smaller than the onginals both of which are here 
pushed farther apart and appear relatively larger In 
this instance the summits of the mountains appear aa 
funnel shaped depressions It would seem tlmt some 
of the effects obtained by Prof Brauner con be 
explained by the fact that the accommodation of the 
eyes changes sufomatioally with the change of the 
angle of tne ocular axes 
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South Africa Meeting of the British Association 

Proobammes or Sections 


Mathematics and Physics 
AT the forthooimng South Africa meeting. Section 
A (Mathematics and Physics) will be under the 
presidency of the Right Hon Lord Rayleigh Repre 
sentatives from Great Bntain of all branches of the 
Section will suppiort him and will communicate papers 
in the two centres of the meeting, Cape Town and 
Johannesburg Prof Hevesy, who is a foreign guest, 
unll ojien a joint discussion with the Section of Chemis 
try on c|uantitntivo chemical analysis by X rays and 
its applications, and a sei ond joint meeting, m this 
ease with the Section of Geography, will be held for a 
senes of papers on geodesy and suryeymg Recent 
work on atomic nuclei will be described by Sir Ernest 
Rutherford and Dr Aston, and spectroscopic papers 
presented by Prof MoT^nnan, Prof A Fowler, Mr 
R H Fowler, and Mr A C Monzies Some aspects of 
the work of the National Physical Laboratory, to bo 
dealt with by Dr Ezer Gnffiths, should bnng to the 
notice of South Afneans the important part played 
by the Laboratory m the scientific and industrial life 
of Great Bntain In Cape Town itself, some mtert'st 
mg oomniunuations are expected from Prof Ogg and 
hiH colleagues m the I niyersity of Cape Town 

Cosrnieal jihysics, alioady strongly represented in 
South Afnca itself, will receiyo the aid of Prof do 
Sitter as a foreign guest, the Astronomer Royal, Prof 
Eddington and Prof Chapman Lastly, the claims of 
mathematics will be met by papers from Sir Gilbert 
VV'alker, Mr F P White, and Dr Wnnoh 

Chemistry 

The address of Prof G Barger as president of Sec 
tion B (Chemistry), will be deluered at Cape Town, 
and IS entitled “Applications of Organic Chemistry to 
Biology ” Organic and biochemical subjects occupy 
the major portion of the Cape Town programme 
Prof K Freudenberg, of Heidelberg, will give a lecture 
on ‘ Ihe Vegetable Tannins”, a subject of special 
interest in South Afnca, and it is hoped to hear an 
account of “ Essential Oils from South Afncan Plants ” 
by Prof St J van derRiet, of Stellenbosch Although 
the nature of vitamins from the chemical point of view 
was discussed so recently as the Leeds (1927) meet 
mg, the rapid development of our knowledge of the 
\ntamm8 since that time makes the joint disoussion 
with Section I (Physiology) particularly opportune 
On the one day at Cape Town devoted to general and 
morgamo chemistry. Dr N V Sidgwick wall give a 
lecture on “ Chemical Linkage ” and Prof J Smeath 
Thomas, of Capie Town, will give on account of “ Re 
cently discovered Nitrate Deposits m 8 W Africa ” 
From Cape Town it is hoped that the Section will have 
the privilege of visiting the factory of The Cape Ex 
plosives Co at Somerset W est 

The sectional programme at Johannesburg is to be 
devoted almost entirely to inorganic and physical 
chemistry Mr H A White, of the Oeduld Pro 
pnetary Gold Mines, Ltd , is to give an account of 
“ The Chemistry of Gold Extraction ”, and two special 
features of the Johnnnesbui^ programme ore a joint 
discussion with Section A (Physiosl on " Quahtative 
Analysis by X ravs ” to be opened by Prof G Hevesy, 
of Freiburg, and a lecture by Prof E C Frankbn, of 
Stamford Umversity, Califorma, on “ The Ammonia 
System of impounds ” Mr A C Egerton is to give 
an account of The Influence of Antiknooks on the 
Combustion of Hydrocarbons ”, and other important 
oontnbutions to the programme are being made by 
Prof H Bassett and Dr F H (Constable 
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Geology 

The organisation of Section C (Geology) has been 
necessarily affected by the meeting of the International 
Geological Congress at Pretoria, and a programme has 
been adopted which, while enabling the section to 
carry on its work with the Association, yet allows its 
members to take some part in the proceedmgs of the 
Congress Two sessions will be held at Cape Town 
and two at Johaimesburg Members of the Congress 
who wish to be present and take part in the proceetl 
mgs at Johannesburg will be able to take advantage 
of the invitation which has been extended to them 

Sir Albeit E Kitson, of the Geological Survey of the 
Gold Coast, president of Section f , will dehver his 
address at loliannesburg on “The Utility of Geo 
logical Sur\ovs to Colonies and Protectorates of the 
British Empire ’ 

Ihe special position that Africa takes in all cpiestions 
involving continental drift makes the joint discussion 
with Sections D (Zoology) and K (Botany) speciallv 
appropriate Phases of the problem may be touched 
in the papers by Prof W T Gordon on “ Some Lime 
stone Erratics from the Beardsinoro Glacier ”, and Mr 
W' N Edwards on “ Tnassic Rha'tic Floras of the 
Southern Hemisphere ’ Dr !• Dixey will desorilje 
the geology of the I^wer Shire Zambezi Basin and 
Mr P P Mennell w ill put forward “ Some Suggestions 
as to the Origin of the DiRinonil Pi lies ” Of wider 
interest IS the pajier of Prof P G H Boswell on “ The 
Precipitating Action of Colloids on Fine grained Sedi 
ments ” this ojiens a new field of investigation 

As 18 usual with Section C, the excursions are a 
feature of the programme As these have been 
arrangetl by Dr A L Hall, of the I iiion {it*ological 
Survey, and secietary of the International Geological 
Congress their interest and importance is asstired 
Two half day and one whole day excursion will bo 
made m the neighbotirhocsl of Cape Town The 
journey from Cajie Town to Johannesburg will be 
spread over four dav s with stops at Laingsbiirg and 
Kimberley Between the two sessions at Johannes 
bmg memliers will be able to join the Congress for the 
Witwatorsrand exclusion (thrw days) 

Geograi uy 

The president of Section E (Geography ' for the 
South Afnca meeting is Brigadier F M Jack, 
Director General of the Ortlnance Survey, who will 
deal vnth “ National Surveys ” m his presidential 
address Followup this a senes of papers will be read 
by Capt MeUaw, Dr Van Her Sterr, and others, deal 
ing in further detail wntli cartographical and survey 
problems relating to Afnca m general, and to South 
Afnca in particular In connexion with these, it may 
be recalled that at the Glasgow meeting the Section 
emphasised the importance of completing as soon as 
possible, the siirv ey of the arc of the thirtieth mendian, 
and urg^ also the need for the publication of a uniform 
senes of maps of Africa on a scale of 1 2,000,000, as 
the only satisfaoto^' base for vanous distnbutional 
studies in Afnca The sigmficonce of the latter will 
be further developed, along with other points, m a 
report to be presented by Mr A G Ogilvie of a special 
oonamittee which has been investigatmg problems con 
nected with the geonaphy of tropual Afnca 

Various aspects of South African geography — both 
phyaioal and human — wnll be analyst, both at Cape 
Towm and Johannesburg, by loCal authonties, molud 
ing Prof J H Wellington and Prof E Walker 
At Cape Town, Mr Van Reenen, chairman of the 
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Irrigation Commission, will review various problems 
oonneoted with the utilisation of available water sup 
phes m South Africa, while Prof Serton will examine 
ontioally the extent to which the term ‘ desert ’ may be 
justifiably apphed to vtmous regions of low rainfall (for 
example, the Western Karroo, with an average annual 
rainfall of less than 6 mohes in parts) 

A meeting in a region of winter rains such as south 
western Cape Colony provides a fittmg opportunity 
for a critical surv^ of the Mediterranean Chmatic 
Type, its World Distribution and the Human Re 
sponse ’, wluoh Dr Manon Newbigin proposes to 
undertake The various important problems con 
iiected wath the South African sector of Antarctica 
will also be presented in a paper prepared by Mr F 
Debenham, and it is hoped that General Smuts will 
take part in the discussion on the matters raised 
The position of geonaphy in South African educa 
tion IS not all that can be desired, and attention will be 
directed to this important aspect in a jomt discussion 
that has been arranged with Section L at Johannes 
burg, a whole mormng being devoted to the question 
Outside of Afnoa vanous mteresting papers are 
being presented deahng with parts of both the 
southern and northern hemispheres The significance 
of China a expansion m the Far East is to be con 
sidered by Prof P M Roxby, while among the papiera 
on Euro^ will be one by Prof H J Fleure analysing 
the signihoanco of various city types in the interprets 
tion of the different cultural regions of the Continent 
Dr Vaughan Cormsh’a interest in the sesthetics of 
scenery is now well known m Great Bntam and a paper 
by him on The Rural Scenery of England and Wales ” 
will be welcomed in South Africa 

Economic Soisnob and Statistics 
The programme for Section B (Economic Science 
and Statistics) of the British Association has now been 
arranged for the forthcoming meetmg m South Afnca, 
and, as was to be expected, special attention is to be 
devoted to those economic problems which are of 
importance in the Union Labour questions, for 
example, are to be discussed m the hght of South 
African conditions, «uid for this purpose a jomt dis 
cusBion has been suranged with the Anthropological 
Section on Economic Competition between Advanced 
and Backward Peoples ”, while Prof A Leshe is to 
speak on Coloured Labour and Trade Umomsm m 
Cape Toivn Another economic topic of consider 
able importance to South Africa is the marketing of 
agricultural produce and the joint meeting which has 
been arranged with the agriculturalists on *' The 
Problem of Stabilising Agncultural Prices, with special 
reference to Control Boards, Equalisation Funds, and 
other methods of Pnce B^plation”, should lead to 
an mteresting discussion It is anticipated that Mr 
R B Forrester, Dr Tinley, and Mr R J Thompson 
will participate in this discussion At Johannesburg, 
Dr J E Holloway is to speak on “ Praulation 
Problems of South Afnca ”, while Mr W H Clegg will 
descnbe “ South Afnoan Banking ” 

Enoineebino 

Emoinebbs attending the South Afnoa meeting of 
the Bntish Association will have papers and duous 
Bions at both Capo Town and Johannesburg The 
president of Section Q (Engmeenng), Prof F C Lea, 
will deliver his address aijrvohannesburg 

The {Hinoipal subjects chosen for papers are of great 
importwctt^ South Afnoa At Town Dr Ezer 
Griffiths, of the National Physical Laboratory, and 
Mr B A Griffiths, of Cape Town, will give papers on 
recent rssearoh work earned out mEng&id and South , 
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Afnoa in refngeration The successful export of fruit 
from the Union depends largely on this work 
The importance of transit, which is as great m 
South Afnca as m any other country, will be dealt 
with from many different angles by Enghsh and 
South Afnoan authonties Sir Henry Maybury will 
descnbe the developments which have taken pUMie m 
Great Bntam during the past few years, refemng to 
the effect of recent legislation on road adimnistration 
Papers dealing With transport costs, alcohol fuels, 
railways, and roads as feeders to the railways will 
also be given Sir Henty Fowler’s paper will descnbe 
chiefly the work of the Directing Committee, of which 
he IS a member, appointed by the Bntish Government 
to study aspects of meohamcal transport likely to 
further the economic development of the oversea 
Empire and it is hoped that the discussions on these 
papers will be of great help to this committee 

At Johannesburg cheap power will be dealt with 
Sir Charles Parsons will give a description of the more 
recent developments m steam turbine practice, chiefly 
in regard to the increased output per umt 

Prof E W Marohant’s paper on the limits of the 
economical transmission of eleotneal energy will have 
an added interest, for at the last South Afnoa meet* 
mg of the Association the late Prof Ajrrton made an 
important contnbution on the transmission of power 
from the Viotona h alls Mr C H Merz will descnbe 
the develop^ment of the national scheme of eleotncity 
supply m Great Bntam, and disouss tte anticipated 
economies and the probable effects of cheapening 
of eleotno power on the distnbution of population and 
industnes 

The acute problem m mining m South Africa is the 
coohng and ventilation of the deep mmea, and the 
jomt discussion of the Engmeenng and Physiological 
Sections on deep mme ventilation, to take place at 
Johannesburg, sliould prove very valuable 

Anthbopolooy 

South Afnoan anthropologists have premred a full 
and interesting programme for Section H (Anthro 
pology), in which arohseology figures larmly There 
IS ample evidence, however, that other branobes of 
the science are not neglected in the Dominion, and it 
has been necessary to make arrangements for a subsec- 
tion at J ohannesburg to provide for a number of papers 
on physical anthropology by Prof Dart and other 
members of the Anthropolomoal School which centres 
m the Umversity of the Witwatersrand At Cape 
Town especial interest will attach to a senes of papers 
on the Fish Hoek Caves, which will bo followed by a 
visit to the caves themselves The meeting dH Caps 
Town will, however, be curtailed to allow the memUbrs 
of the Section to proceed in advance of the main bo^ 
to Kimberley, where the coUeotion of skulls and arohssd 
logical exhibits m the Museum wdl be visited, Mr 
Cromns remarkable ooUeotion of photographs of 
South Afnoan natives wdl be viewed, and archeo 
lofi^l excursions in the neighbourhood will be made 
The programme at Johannesburg will be partiou- 

n interesting Prof Dart will euubit the Taunoi 
, and arrangements have been made for a viut 
to the site of diswverv Mr Leakey will desonbe his 
diBoovenes m the prehistory of East Afnoa, and 1^. 
Wayland will deal with the present poation of Stone 
Age research m Uganda Mr C von Biet Lowe will 
dM with the aroh^logy of Shqipard Island, with an 
addendum on the aesooisted fanna, and Prof. Dart 
will desonbe mammoths and other fossil eledhants of 
the Transvaal, some of them not previously known. 

The question of Bushman rook OngravugB will be 
disouesed by Mias Wilmen, a subject on wmoh much 
iHununating discussion bo expected. In view of 
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the visit of L’Abb4 Breuil to South Africa as a guest 
of the Association and the demonstration of the 
Late Palaeolithio art of Spam which he will mve 
at Cape Town Members of the party proceeding 
from Kngland — Prof Fleure Prof Ruggles Gates, 
Miss Murray, and others — ^wiU contribute to the pro 
oeedings 

The items in the sectional programme however, 
which are expected to arouse the keenest interest 
are the papers centnng around Zimbabwe Dr Leo 
Frobenius will give an account of the explorations of 
prehistoric Blioilesia made to date by the expedition 
of which he is leculer He will be followed by Miss 
Caton Thompson who will describe the results of the 
work undertaken at the request of the Association 
which she has carried out at Great Zimbabwe and on 
which she has been engage 1 since the begmmng of the 
year on behalf of the Assodation 

Physiology 

Section I (Physiology) this year includes m its 
progtamme one or two unusual items Probably the 
moat striking is a ]oint discussion with the other 
biological sections on The Nature of Life ’, which 
Gteneral J 8 Smuts has promised to open Among 
the other speakers on this topic are Profs D’Arcy 
Thompson, J 8 Haldane, Wildon Carr, and E C C 
Baly That an agreement will be reached is more than 
can be expected, but it is certain that much of mterest 
will be said 

Tlie Capetown part of the programme also includes 
joint meetings with Section D on experimental biology, 
one mormng being mainly occupied by papers on this 
subject, and an afternoon being devoted to de 
monstrations on kindred topics in Prof Lancelot 
Hogben s new laboratory Many of the contributions, 
both here and at Johannesburg are from South African 
workers, and the matters discussed range ovei a wide 
field 

At Johannesburg the most important feature prob 
ably is a joint discussion with Section O (Engmeenng) 
on Problems connected with Deep mine Ventila 
tion ’ The economic importance of this matter is 
very considerable, and it is hoped that members of the 
Transvaal Mining and Metallurgical Society will also 
be able to participate 

Of almost eq^ mterest to physiologists and to 
economists is “The Problem of Dust Inhalation”, on 
which also a discussion has been arranged The 
sectional programme is now, however, restncted to 
questions connected with the mining mdustry Papers 
are bemg contributed by local workers on the measure 
ment uid effects of ultra violet light, and a vaned 
programme mcludes a paper by Dr Monckton Cope 
man on “ Diet and Cimoor ”, and a description of 
“ The Feeding Habits of Vampyrella ”, with kinemato 
graph aocompamment, by Prof F E Lloyd, of MoOill 
Umversity 

Psychology 

Seotioh j (Psychology) meets this year under the 
presidency of My F C Bartlett, the Director of the 
Cambnd^ Psychological Laboratory, who in his 
addreM will disouss ‘ Experimental Method m 
Psychology” The programme is full and vaned, 
m It near^ every department of psychology is repre 
sented A joint diSQUssioa has been arranged with 
Section L on “ Psyoholodcal Tests m Relation to 
Education and Vocational Guidance ” m which papers 
will be, read by Prof ,Reybum, Dr C 8 Myers, and 
Dr Shwherd Dawson 

South Afncan psychologists will present sftven or 
eight p^rs, throe of whi9h, by Prof Wilcocks, Prof 
Edhra^and Dr Fiok, will report the reeults of invest! 
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rations into the intelhgenco of South Afncan childion 
both white and black The philosophical aspects of 
psychology arc represented by Prof G Dawes Hicks 
m a paper on The Notion of Fusion in Psychology 
by Prof H Wildon Carr, who will sjieak on Imagma 
tion and Reasoning and by Prof 1 orsyth of Bloem 
fonteiu who will read a pajier on the Sigmficance 
of Holism , a philosophical theoiy propounded by 
General Smuts 

The Industrial latigue Rosearth Board is repre 
senteil by Mr I no Fanner, who will give an account 
of some of his own i^ork. on accident pionemss 

Botany 

Section K (Botany) has a very full programm* 
both at Cajie Town and at lohannesbiiig The largi 
numbei of pajiers to bo communicated by South 
African woikeis indicates clearly the very active 
interest which is being taken them m botany at the 
present time ^11 branches of botany am well lepip 
sented in the programme Prof Sewaid s pieaidcntial 
address on Botanical Recortls of the Rocks will be 
given at Johannesburg As might lie exjiecteil niui h 
time will bo devoted to papers on the South African 
fiora and there will be a discussion on its origin and 
evolution in which Dr Marloth Pi of Bews Prof 
Compton Dr Pole Fvans Prof Adamson Pro! Moss, 
and others will take part Dr Pole Fvans will also 
give an account of tlie present iwsition of the botani 
cal survey of South Africa Prof h E Lloyd will 
exhibit a film illustrating the mechanism of the trap 
of Utrtctilana and Dr A b Hitchcock of thi 
Smithsonian Institution will speak on the subject of 
grasses in relation to man Miss Saunders will 
discuss her recent work on carpel morphology 

Popular lectures will be given by Di Maigorv 
Kniglit on Seaweeds, a Study of Adai tation and 
Opportunity , and by Piof Priestley on From Lake 
to Veld a Study of the Water Relations of the 
Higher Plant The forestiy group also has an 
interesting programme in which conti ibutions from 
persons interested iii forestry problems iii South 
Afnca are prominent Numerous excursions to places 
of botanical interest have been arranged 

Education 

The programme uf Section L (Educational Science) 
IB promising and varied Two objects have been kept 
I m mind m its prejiaration (a) the desirabihty of 
showing the recent development in educational ad 
ministration, practice, and teaching in England , and 
(6) the presentation and discussion of South Afncan 
problems 

Dr Kimmins has chosen for his presidential address 
the subject Modem Movements in Education ’ 
One session at Capo Town is to be devoted to genersd 
educational problems in South Afnca when five 
separate papers will be given by leading experts 

At Johannesburg a full session will be devoted to 
* Education and the Native Races , four papers bemg 
expected At a joint session with Section J at Cape 
Town, leading psychologists from both countries wiU 
disouss psychological tests in relation to education 
and vocational guidance Other sessions at Cape 
Town will be given to discussions on the relation 
of examinations to the secondary schools and on the 
teaching of science, including biology and botany, in 
sdioolB At Johannesburg, at a jomt session with 
Section E, papers will be given on the teaching of 
geomphy by members from both oountnes 

Committees of the Section will also present reports 
on Boienoe m the school certificate, formal training 
and training for life overseas 
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AoRlCULTtJRE 

Perhaps the most significant development which 
has taken place in agricultural science is the reahsa 
tion of the very close relationship between soil and 
animal nutrition problems as they exist in Great Britain 
and the various Domimons of the Empire 

The fact that much of the work m progress in the 
Bntish Isles has a direct bearing on Dominion prob 
lems has resulted m a desire mr closer touch and 
collaboration between research workers in \anou8 
parts of the Empire This trend was enmhasised and 
focused at the Imperial Agricultural Conference in 
London in 1927 and practical recogmtion has been 
given by the creation in the British Isles of Agri 
cultural Bureaux in Soil Science, Animal Nutrition, 
Plant Breeding, Animal Genetics, and Veterinary 
Science It is fitting, therefore that bv far the greater 
part of the programme for Section M (Agriculture), 
which 18 meeting at Cape Town and Pretoria, should 
be occupied bj the discussion of broad a^icultural 
problems Two whole sessions are being devoted to 
soil problems, the first at Cape Town to a discussion 
on soil fertility and its control, and the second at 
Pretoria to methods of soil investigations in hold and 
laboratory 


A morning session will be occupied by a discussion 
on Empire wool growing problems with particular 
reference to South Africa and to the manufacturing re 
quireinents of Great Britain Grassland and the pro 
duotion of stock is another problem of world wide 
range, the fundamental aspects of which are similar 
in all parts of the Empire Major Walter Elliot will 
open a discussion on the imneral aspects of pasture 
nutrition in relation to the live stocK industry, and 
representatives of the Rowett Research Institute, 
Aberdeen, and the South African Vetennary Research 
Station wiU contribute 

The possibihty of stabihsing agricultural prices and 
the methods of achieving the object in view continue 
to exercise the minds of farmers and economists the 
world over, and considerable experience has been 
acquireil m South Africa, Canaila, and New Zealand 
Sei tion M has arranged for a joint discussion with 
Section F (Economics) on this subject, with particular 
reference to the operation of control boards, equalisa 
tion funds and other methods of price regulation 
Agriculture and the Empire will form the subject of 
Sir Robert Greig’s presidential address to Section M, 
and the address, together with a discussion on Empire 
agricultural problems, will occupy the whole of the 
second morning session at Pretoria 


Some Function Problems attaching to Convergence’ 


n''HE arrangement of the conducting paths of the 
nervous system, branching and redistnbuting 
their impulses as they do, exhibits i>laces where 
numerous convergent paths run into one When at 
such places two or more of the converging aics aie 
concurrently active, the trains of impulses ai riving 
by them tan interact Such convergent places are 
coordination points An example of much impoit 
anco, and relatively accessible to experiment, is that 
in the spinal cord, where the motor nerve cells in 
neivating a muscle receive as a group the various 
afferent paths which reflexly operate the muscle If 
two or more of the convergent afferent nerves are 
excited concurrently, the reflex interaction, as re 
vealed by the muscle, exhibits three mam sets of cases 
In one set of cases the muscular response imder 
concurrent stimulation of two or more afferents shows 
a deficit in amount as compared with the sum of the 
resjionBes obtainable from the several afferents taken 
separately This occurs especially when the excitation 
of the reflexes is strong , it m most marked when they 
are of maximal strength The contraction effect of 
one afferent may default altogether Tlie result might 
seem to indicate inhibition, but analysis shows that it 
IS not referable to any form of inhibition 

The explanation lies in the limitations of the 
mechamoal response of the muscle fibres of the motor 
units activated the contraction effect pertaining to 
one erfferent being ‘ occluded ’ for the time being by 
that pertaining to another ‘ Occlusion ’ is a result 
of the overlap of different afferent arcs upon the same 
motor units this overlap is ‘central’, for example, 
m the spinal cord The amount of ‘ occlusion ’ os 
observed by the myograph gives a measure of the 
amount of that ‘ centr^ ’ overiap In such estimates, 
however, the assumption is made that the component 
motor units of the muscle all of them possess in 
dividually the average value of contraction tension 
which obtains for thqm Tlus in the knee flexor (cat) 
semitendinosus has a value which is only one thi^ of 
that obtaining for gastrocnemius It is, however, 
certam that the individual motor units differ con 

• Snmmsnr of the Dsvki Kerrler Lecture delivered before the Bovsl 
Society on Hmndny, Jane £0, by Sit Cbnrlee Sbeninston, 0 U , F B 8 
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siderably m < ontroction value within one and the 
same muscle Examined by occlusion, the overlap of 
the constituent biaiuhes of a single large afferent 
nerve iqion its motor units can be well above tenfold 
Ihis gives a functional picture in harmony with the 
histological picture furnished long since by Caial 

In another set of cases, on the contraiy, the con 
traction response of the muscle, under concurrent 
stimulation of two or more reflex arcs which arc ex 
citatorj for it, shows a surplus of contraction as com 
jiared with the sum of the rosjionses to the component 
afferents taken separately This resBilt is moat evi 
dent with weak reflexes As with the other set of 
cases this result also, although opjxisite to the prq 
vioiis class, brings evidence of the overlap of the 
convergent ares upon the central ends of motor units 
held by them in common Moreover, evidence is thus 
furnished that central states of excitement, mdividu 
ally too weak to provoke the motor units into dis 
charging activity, can by summation become effective 
for that activation 

The reflex excitation jirovoking contraotion of the 
muscle IS shown to be accompanied re^arly in the 
spinal centre by concomitant subliminal excitation in 
other spinal motor cells over and above those excited 
to actual discharge The time relation of central 
subliminal excited states obtaining in certain typical 
reflexes has been determined (J C Eccles) By the 
summation of subliminal excited states this fringe 
of subliminal effect is a functional means of liaison 
enabling co operation between different adjuvant 
parts of the nervous system Although the neuron 
upon which convergent arcs interact is subject to 
their combined influenoe, and is to that extent an 
instrument passive m their hands, it is an instrument 
clearly with ways of its own Thus, to receipt of a 
single stimulus it may react by a response consisting 
of a whole tetanic senes of impulses 

Another and third set of oases ansing from inter 
action at the convergence pomt is where the upshot 
IS inhibition The clash is between ' central ’ exoita 
tion and a central process wMoh arrests or precludes 
It, but about which all that is known is that it 
antagonises excitation Evidence was adduced 
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quantitative interplay of the opposed infiueneea upon 
tne individual neuron Conditions favouring in 
hibition were discussed 

Though trams of impulses are the sole reactions 
which enter and leave the central nervous system, it 
IS clear that nervous impulses are not the sole re 
actipns funotiomng within that system States of 
excitement which can sum together, and states of 
inhibition which can sum together, and states which 
represent the algebraical summation of these two, are 
among the central reeuitions The specific cell units, 
the neurons, far fiom behaving merely as passive 
recipients and transmitters of impulses, inoilify as 
well as transmit what they receive 


Joint Russian-German Expedition to 
the Pamir 

A JOINT expedition to the Pamir was organised 
last year by tho Russian Academy of Sciences 
and the Notgeinemsohaft der Deutschen Wisson 
sohaft, consisting of eleven (ierman members and 
about thirty Russians representing vanous branches 
of science, under the leadership of N P Oorbunov 
The expedition started m June from Osh (in Turkes 
tan) and went through Gultcha into the Alai vallo\, 
then across the Transalai ridge to the alpine lake 
Kara kul , from there vanous sections of tho oxpedi 
tion radiated in different directions, and the field 
work wont on until November bcientific results of 
the exjiedition will take some time to work out fully, 
but a preliminary account, as published in the 
Information Bulletin of the Russian Academy (No 
3 4, for 1929), already gives some idea as to then value 
The geographical section of tho expedition collected 
exhaustive iiiformation on the areas traversed Of 
particular interest was a study of hedtehenko’s 
glacier, wluch has been found to extend for more than 
76 km , that is, it ranks amongst the largest glaciers 
in tho world The topographical section accomphshed 
the enormous task of surveying the wide expanse of 
Pamir , most of the work had to be done at t’ 
altitudes exceeding 4000 metres, which made it t.. 
ceedingly diffioult Nine astronomical and twelve 
triangulation pomts were determined, and altitudes 
of twenty two mountains estimated The meteoro 
logical and geophysical section made remilar meteoro 
logical, aerological, aotmometric and hydrological 
observations , 47 geomagnetic points and 160 gyp ' 
metric points were determined The gooTogi 
section studied the history of the glaciation of tho Pamir 
and prepared a general geological map of the area , the 
nuneralogical collections are very noh and contain 
proofs of a number of useful imnerals 

The zoologists of the exj^iedition collected more than 
13,000 animals, mainly insects , it was interesting 
to find some southern forms at very great altitudes , 
thus at 3700 m , scorpions, Mutillid wasps. Ammo 
phila, Bombua melamorua, etc , were found Expert 
ments m hybridisation of Otns poht with tho domestio 
sheep were made and the progeny will bo studied m 
deteul Apart from the specimens collected, a con 
siderable number of living local* animals was sent 
from the Panur to the Moscow Zoolomcal Garden The 
hng^tio section collected materials for a dicttonary 
of the Tadzhik lan^age, made phonograph records 
of native speech, and studied native customs and folk 
lore The radio section of the expedition had three 
transnutting stations at its disposal , apart from 
keeping in touch with central Russian stations, it 
made a senes of experiments relating to the trans 
mission under the peculiar local conditions A kine 
matqsn^hic section made about 9000 metres of 
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films of all places and phases of the expedition 
The Alpine section made about thirty ascents to the 
highest peaks of the Pamir, the greatest height reached 
being 7120 m (Leiun’s peak) 

Scientific results of the ex[)edition will be published 
m parts, as the working out of materials proceeds , 
It 18 suggesteil that the whole series, which will be 
published partly in Russian, partly in German, will 
be completed in 1930, apart from detailed mono 
graphs on different problems which will be published 
separately 


University and Educational Intelligence 

Cambridge — The Haikness Scholarship m geology 
has been awarded to L Bairstow, King’s College 
Tlie Anthony Wilkin Studentship in archeology anil 
anthropology has been awardeil to J B Chailesworth, 
of Christ’s College 

The following reappointments have been made 
F W Dootson, University lecturer m chemistry , 
P M S Blackett, Univeisity demonstrator m physics 
R G W Norrisli, University demonstrator m 
chemistry , E M Taylor, Umversity locturei m 
agricultural chemistiy , E H B Boulton, University 
lecturer in forestry , H E Woodman University 
demonstrator m agiicultural chemistry , C E Tilley 
University lecturer in jictrology W A hell, Uiii 
versitv ilemonstiator in anatomy , F W Dootson, 
Universitv demonstiator in chemistry 

Dr W M Smart, of Trinity College chief assistant 
at the Observatory, has been reappointed to tho John 
C ouch Adams astronomership 

Frank Smait Piizes have been awarded to H R 
Bamell, of Downing College, in botany, and to R T 
Pumphrey, of Trinity Hall, in zoology 

The syndicate to considei the organisation and 
finance of the Botanic Gartien has reported to thi 
University The moat important of its recominenda 
tions are the following 

(1) Tho Botanic Garden should become an integral 
part of the Depaitment of Botany and the respsinsible 
head of the Garden should bo the professoi of botany 

(2) The duties of tho Director of tho Gartien shoulil 
be general resjionsibility for the management of the 
Ganlen and particular care for its development as an 
aid to the study of botany 

(3) The stqiend attadiing to tlie office of Director 
should be variable according to the nature of the 
other offices held simultanoously by the Dii-octor 

(4) A new Univei-sity lectureship should be created 
for the teaching of systematic botany 

(6) Consideration should bo given to the fact that 
a part of the land adjoining the Garden could be sold 
under suitable restrictive conditions without detri 
ment to the present or future needs of the Garden 

(6) The towm of Cambridge should be invited to 
contribute to the cost of the Garden, so long as it is 
made accessible to the general public 

Guasoow — Prof J W Gregory, having attained 
the age of sixty five years during the past session, 
has resigned the chair of geology in the University 
which he has held since 1904 Prof Gregory is not 
subject to the age limit regulation, but he has decided 
to retire to make way for a younger man and to 
devote his time to the completion of work in which 
he has been engaged 

Among others, the honorary degree of LL D was 
conferred on June 19 on Prof H 8 Carslaw, 
professor of pure and applied mathematics, Umversity 
of ^dney , Madame Mane Ciine, of Pans , The Earl 
of Elgin, chairman of the Carnegie Umted Kingdom 
Trust , C O Hawthorne, chairman of the Repre 
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sentative Body of the British Medical Association , 
and Lord Lugard, ex Governor of Nigena 

Livkbpool — The Council of the University, at its 
meeting on June 18, elected Dr D B Blaoklock, 
professor of tropical diseases of Africa, to the Walter 
Myers chair of parasitolo^ Prof Blacklock m a 
graduate of the University of Edinburgh Prom 
1911 until 1914 he was m turn assistant director and 
director of the Runcorn Research Laboratory In 
1914 he became a member of the commission ap 
pointed to investigate the problems of sleeping sick 
ness in West Africa, and was elected to a lectureship 
in parasitology in the University of Liverpool 
During the War period he was m charge of a patho 
logical laboratory and conducted investigations on 
malaria on behalf of the War Office Pi-of Blacklock 
has been secretary and a vice president of the Tropi 
cal Section of tlie British Medical Association and has 
played an active part in the promotion of tropical 
modical research 

At the same meeting the Council appointed Mr E 
C Titchmaroh to the chair of pure mathematics m the 
University, and Dr J H Orton to the Derby chair 
of zoology Mr Titchmarch, a scholar of Balliol, was 
appoint^ m 1923 to a lectureship in mathematics at 
University College, London, fluid to a fellowship of 
Magdalen College, Oxford Since 1926 ho has boon 
reader in mathematical analysis in the University of 
London Dr Orton is a graduate of the Royal 
College of Science, London In 1914 he waa appointed 
assistant naturalist at the Mannc Biological Labors 
tory, Plymouth, and after War service returned to the 
laboratory, in which he was promoted m 1924 to the 
post of chief naturalist He has conducted extensive 
research on problems of marine biology, paying par 
tioular attention to the hfe history of the oyster 

Manchksteb — A limited number of research 
scholarships m technology, each of the value of not 
more than £100, are to be awarded m July by the 
Manchester Muxucipal College of Technology Ap 
plication forms, returnable by, at latest, July 6, can 
be obtamed from the Registrar of the College 


King’s College, London, celebrated during thepiwt 
week the hundredth anmversary of its foundation 
The celebrations, inaugurated on Tuesday bjy their 
Roval Highnesses the Duke and Duchess of York, 
included the dedication of the chapel cuid opemng 
of the library and new wing of the Vincent Square 
hostel by the Archbishop of Cfluiterbury, who is the 
official Visitor Beginmng in 1829 with work of 
university standard in cute, science, cuid medicine, 
and a ‘ jumor dgsflutment ’ which became the present 
Kin^s College School at Wimbledon, the growth of 
the^llego has been marked by the establishment of 
an engmeenag department m 1838, a hospital (now 
on Penmark Hill) m 1839, a theologiocd department 
for the treuning of clergy in 1847, evening classes in 
1856, a department for women (in Kensmgton) in 
1886, (Uid a teacher trauung department in 1890 
The post War vears have seen a remarkable further 
enlargement of its cuitivities and mcrease in the 
numMr of its students, with the result that cwlditional 
accommodation is urgently required, eepecicdly m the 
depflutments of chemistry fluid anatomy The building 
scheme designed to meet this need at a cost of £126,000 
will, if earned out, improve the architectural amenity 
of the Thames frontage in the nei^bourhood of 
Waterloo findge For this, and for tne endowment 
of professonal ohflurs mid scholarships the College is 
flwkmg the public to subsen be to its centenary appetd 
fond 


Calendar of Patent Records 

June 29, 1721 — A [latent was gnuited on June 29, 
1722, to Martm Triewald, the Swedish engmeer, for 
his mvention of a “ oert^ engme or mcKihinM far 
drawing water out of mmes cuid oollyenee 
power of the atmosphere” Tnewald, who weif in 
Englfluid when the first Newcomen eugmes were'|j|l n 
set up fluid himself helped m the erection 01 one, 
built the first engme m Sweden, that for the Danne 
mora mmes, fluid is the author of the earliest nono 
graph on the steam engine, which was published at 
Stockholm m 1734 Triewfldd clauns to have made 
improvements on the engine, but what these were 
fluid what wflw the construction for which his patent 
waw granted he does not say 

July 1, 1769 — The stamped brass treule dates from 
the patent of John Pickering, whose specification 
wtis enrolled on July 1, 1769 The mvention con 
sisted of a “ now method of performing that kmd of 
work commonly called chasing in gold, silver, brass, 
tin, or other metal, by a maclune consistmg of an 
oblong frame with two rods, m which a moving forcer 
18 woikod upon a striking block with a die fixed 
thereon formed for eiush respective purpose, whereby 
the work is executed m a much more expeditious 
manner and far superior to anything of the kmd (not 
bemg actual chasing) ever yet performed by any other 
means” 

July I, 1877 — There was no common patent law 
for Germany before 1877, but for many years patents 
had been granted by the constituent States under 
their respective laws and regulations The first patent 
law of the German Empire, sumrseding the various 
State laws, earns into force on July 1, 1877, and the 
first patent under it dates from the following day 

July 3. 1769 — The practical apphoation of the 
prmciple of roller drawing in cotton spinning is due 
to Sir Richard Arkwright, whose patent for the in- 
vention was sealed on July 3, 1769 Arkwright was 
partnered and greatly hel^ m the establishment of 
the mdustry which was stflurted at Cromford Mill, 
Derbyshire, by Jededudi Strutt, the mventor of the 
nb stitch hosiery frame 

July 3, 1861 — The numufacture of mechanical 
wood pulp for pi^rmfldung was the mvention of 
F G KeUer m 1846, but its commercial mtroduction 
and development are mainly due to Hemnoh Voelter, 
rapermaker, of Heidenheim, who waw granted a 
Frussiflui patent for five years for his improved 
process on July 3, 1861 

July 4, 1767 — On July 4, 1767, there wtw grtuited 
a patent to John Wmn, a shipwright of ShtulWell, for 
a method of saving hfe “ m case of a ship bemg in 
distress on a lee shore where a boM cflumot hve ” 
Ropes were sent AMhore by means of a buoy, and the 
passengers tmii crew were then t|basported in a 
bMket slung on one of the ropes emd hauled to the 
shore 

July 6, 1897 —The patent of Walther Nemst, of 
the University of Qdttmgm, for the eleotno Itunp 
which is known by his ntune, was grtuited m Germany 
on July 6, 1897 At the tune of its mtroduction, 
practically no improvement had boon made m the 
ewher carbon filament leunp, other thtui m the detfluls 
of the manufacturing prooessee, and Nemst utilised 
for his hating element one of the refractory r<u«- 
earths, which allowed a current to pass itfter a pre- 
llnainfluy heating, and withstood a greatly moreMed 
temperature He succeeded m reducing the con- 
sumption from the 4 watts per candle power of the 
oflubon filament to 1 6 watts The lamp hoa now 
been very largely displaced by the metal fllommt 
lamp 
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Societies and Academies 

^ London 

Koytl Society Junel3— W S Stiles The scatter 

theory of the effect of glare on the brightness 
0 x 1 Ace threshold The theory that the observed 
mcres^ in the threshold due to the presence of a glare 
source in the field is caused by light scattered in the 
eyemWia is formulated mathematically Deductions 
from it are not m accord with observation The 
general conclusion is that the scattenng effect can play 
only a subsidiary part in moreasing the threshold 
Grace Brticoe and Winifred Leyshon Reciprocal con 
traction of antaTOnistio muscles m penphei^ prepara 
tions using flawing neon leunp ciromt for excitation 
of nerve Controlled euid co ordmated rhythmic move 
ments of a limb closely resembling natural movements 
are produced by suitable artificial stimulation of out 
efferent nerves If during this controlled rhythmic 
movement the mechanism producing phasic variation 
IS stopped at any pomt the limb remains held m 
posture The methc^ of stimulation is thus adequate 
for both movement and posture An analysis of the 
forces controlling movement shows that the control of 
relaxation is as important for smooth co ordmation 
as the control of contraction — T Moran Critical 
temperature of freezmg livmg muscle Up to 40 per 
cent of the water m amphibian muscle cw be ren oved 
by freezmg or drymg and its ongmal state completely 
recovered Dy restormg water On removal of 78 per 
cent the muscle immwiately dies The critical water 
removal of 78 per cent corresponds to the freezmg of 
the muscle to equilibrium at about 2° C Muscles 
frozen to equilibrium below 2° C undergo marked 
changes on thawing — E C Smith The formation of 
lactic acid in muscles in the frozen state Freezing 
(that IS drymg) u^ts the balance making production 
exceed removal This upset is due to or accompanied 
by injury to the mechanism Below 1 6° C the 
mechanism of removal is destroyed that of production 
persisting Is the mechanism of removal the living 
part T — F M L Sheffield Chromosome linkage m 
Oenothera with s^ial reference to some J < , hybrids 
Most results can be brought mto hne with Clelond s 
hypothesis — absence of painng due to lack of harmony 
between homologues Chromosome linkage may be 
inherited as a genetic character — A C Downing and 
A V Hill A new thermopile for the measurement of 
nerve heat production — A V Hill The heat produc 
tion and recovery of crustacean nerve The heat 
production of crab s nerve m response to maximal 
excitation is at least 2 6 x 10 • calorie per nam of 
moist nerve per second of stimulus This is 33 times 
as great as m frog s nerve The crab s nerve is highly 
fatvi^iable The initial process, completed durma 
stimulation, yields only altout 2^ per cent of ^e total 
heat the recovery process lastii^ for 26 mmutes at 
18“ C supphes the rest In respect of fatiguabihty 
and of oxygen requirement a crab s nerve probably 
preswts a inoser analogy to certam ohoractenstios of 
the central nervous system than dooe,a frog s sciatic 

Fabis 

Academy of Sciences May 22 — The president 
announced the death of M Depdret, non resident 
member, and of M Comet foreign oorretipondant 
for the Section of Mineralogy — Ldon Gulllet, Jean 
Galibourg, and Michel Samtoen £xt«uion tests 
at high temperatures Data are given for the 
alaatio limits at 460° C for various ailov steels, 
mohiding mokel, nickel-chromium, and mokel chro 
miuffi-molybdenum ste^ No gmeral oonchisions 
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can be drawn from the results but the previous heat 
treatment certamly has a considerable influence on 
the elastic oharactenstics at 460° C — Eduard Cech 
Some remarks relative to the differential projective 
geometry of surfaces — C Pawlowski Remarks on 
the disintegration of alunumum Discussion of the 
results obtamed by the author and by Rutherford and 
Chadwick on the H rays of alummium — Y Rocard 
The fall of a heavy gas m a hght gas The stability 
of ozone m the upper atmosphere From considerations 
based on the kinetic theory of gases it is concluded 
that the velocity of ozone m mtrogen woul I be 22 
metres per day and of ozone m hydrogen 17 metres 
per day In either ease the atmospheric ozone is 
practically stable — L Genevois The variations of 
the respiratory intensity an 1 of the intensity of 
fermentation in the tissues of the pea — Bounhiol 
Respiration m media contaming an excessive j>er 
centage of oxygen The fact has been established by 
previous workois that animals breathmg an atmo 
sphere containing an excess of oxygon rapi lly die 
Under these conditions there is a rapid mcrease in 
the proportion ot urea m the blood and the accumula 
tion of oxidation products in the blood prevents the 
fixation of fresh oxygen — L Lutz The soluble 
ferments secreted by the hymenomycete fungi The 
alkaloids and the anti oxygon function 

Lbninobad 

Academy of Sciences (Comptee rendus No 2) — 
P P Lazarev Modem treatment of malignant 
tumours from the pomt of view of the ionic theory 
of excitation Ihe success of treatment of malignant 
tumours by calcium salts is oxplauied by the suggestion 
that calcium ions inhibit the development of tumour 
cells while those of potassium and sodium favour it 
V Vernadski] The concentration of radium by 
livmg organisms Radium from water solutions is 
absorbed by aquatic organisms both vegetable and 
animal an 1 is concentrated there from solutions in 
soil It 18 absorbed by terrestrial plants and from 
drinking water by tenW^rial animals In some cases 
the concentration of radium in an organism was 
found to exceed that in water 66 6 times — V 
Vernadskij Rare eaiths elements in massive nxsks 
Minerals rich in rare earths are found mainly in 
pegmatite seams but their occurrence in the rocks 
proper is not clear probably because i f insufficiently 
exact methods of examination — V Vernadskij The 
geochemical constants of some cultivated plants 
Qeochenucal energy of the bust selected varieties is 
lees than the energy of the varieties usually cultivated 
— A Vinogradov Chemical composition of plauikton 
from the Ekaterimnsky ^nd at Dietshoe Selo, near 
Leningrad — D Grave Magnetic anomahes A reply 
to the ontioal note by ^avetz (Oomptea renaua, 
p 470 1928) — N Olenev Systematics and geo 

paphical distribution of Ixodide (3) The genus 
Rhtjncephaltis is represented m Russia by three 
species R eangwnew Latr R bursa Can et Fonz , 
and R sehulzet, sp n The genus Boophtlus is 
represented onlv by B calcaratus Birula The geo 
graphical distnbution and hosts of each species are 
given — G VerMtehagm and I Sldorytchav Wmter 
oheniioal regime of the nvers Selenga and Uda The 
oxygen content of the water decreases sharply from 
the end of November and reaches its minimum early 
in February parallel to that process the carbon 
dioxide content moreases This must be of great 
importance to fish life 

(Comptes rmdus. No 8) — V A Silberminz The 
deposits of oente, bastntAte, and a new mmeral, 
lemnjpte, m the Kysht^ distnot Urals The 
depouts are desonbed, and descriptions and chemical 
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einalyaes of the three minerals are given — A Mord- 
▼ilko The anolocycho plant hce of Ptatacta and the 
distribution of pistachios dunng the Tertiary period 
The genus Ptatacta was very widely distributed m 
the Tertiary, extending northwards as far as Green 
land, where the plant hce Tnphtdaphia phaaeoh, 
representmg a migrant form from pistachios, survive 
until the present time While Ptatacta disappeared 
m such hi^h latitudes under the mfluenoe of cold 
climate, it is impossible to account m the same way 
for the disappearance of Ptatacta m some Mediter 
ranean countries where m places only root forms 
of pistachio aphids are to be found at present — 
A Frank-Kamenetskii The fat of PAooa atbtrtca 
Gniel Physical and chemical properties of the fat are 
described fully — D D Ivanenko A geometrical 
generalisation which may be useful m the quantum 
mechanics 

{Comptea rendua. No 4 ) — P Lazarev Tlie causes 
of plastKity of substances The moater plasticity of 
loam as compared with sand is cliie to the abihty of 
particles of loam to bmd water on their surfaces 
Capillarity must also play some part m the plasticity 
-LA Kuhk The Mamra meteorite A description 
of a meteorite which fell at Mamra m Kaza^tan 
(Kirghiz Steppes) at night on May 6, 1927 The 
metwnte belongs, to the stony meteorites and, prob 
ably, to sulphurous chondrites —V I Romanovskii 
The law of probability of frequencies subject to linear 
conditions and Pearson’s criteriuin x* — A A Btrula 
The pelvic bone of Ehytina atellert Oser Amongst 
the sonu fossil remains of Rhyttna atellert foimd at the 
Koniandor islands, pelvic bones are rare , a detailed 
descnption of one such bone is given and illustrated 
— A A Birula A prelimmary communication on the 
mammals of the kitchen midden of a Stone Age 
habitation on the Verkholensk mountain near Irkutsk 
Remams of twelve species of mammals have been 
identified — N Smirnov Diagnoses of some geo 
graphical vaneties of Phoca htaptda Schreb Two 
new subspecies and one new form are described — 
E G Sbramkov The stability of the permanent 
magnetism of some rooks — B V Numerov The 
relation between the local anomalies of gravity and 
the derivatives of the potential 

Pbaque 

Czech (Bohemian) Academy of Arts and Sciences 
(second class. Natural Sciences and Medicine), Mar 8 
— J Petrbok Strati^aphy of the Pleistocene and 
Holocene in the plam of Arsuf m Palestine — Fr 
Cechura Geomagnetie exammation of the contact 
of Algonkian and granite near Pllbram — Sekanina 
The symmetry of tourmalme — J H^bl The depend 
ence of saturated vapour pressure on temperature 
The author tested various formulae with the vapour 
pressure data of liquid carbon dioxide, sulphur <b 
oxide, smomonia, water, and hydrocarbons , the beet 
record is given by a shorten^ formula of Kamer 
Imgh Ormes 1 log p =o -cT +d2’* — Jar Hahn 

Monooyatta Mr^cekt — J Kfepelka and F Tout The 
dissolution of saver in water Silver passes as A^ into 
water oontaihmg atmospheric gases, being oxidised 
The amount, determinecl by nephelomet^, potentio 
metiy, and conductance, vanes between 0 <>1 mgm and 
0 037 mgm Ag^ pier htre — K Petr The compioBition 
of n ary (quadratic forms — E VotoSek and F R4c 
The identity of E Fischer’s qumovose with d gluco 
methylose (isorhodeoee) R^uotion of quinodose 
with sodium amalgam and identification of the 
methylpientite obtamed with isorhodeite leads the 
authors to the same conclusion as Freudeobwg and 
Raschig on the isolation of orystallme qumovose 
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Royal National Academy of the Llncei, Mar 17 — 
P Vinassa de Regny The law of simple parametral 
relations and the distances of the compionents of the 
solar system It has been recently shown that Haiiy’s 
law concerning simple and rational parametral 
relations holds not only for crystal lattices, but also 
for the distances of the electrons from the atomic 
nucleus A similar relationship is now shown to 
exist m the cases of the sun’s planets and of the 
satolhtes of Mars, Jupiter, Saturn, and Uranus — 
E Soler The second gravimetric campaign on the 
Carso Measurements made m 1926 at S Canziano 
give for the gravitational constant the observed values, 
980 668 cm outside and 980 604 inside the cave, these 
becommg 980 698 and 980 696 respectively when 
corrected for the reduction m free air, and 980 681 
emd 980 684 when Bouguer’s and topiographical 
corrections are applied The discrepancy between 
these values is considerably greater than the mean 
errors and is to be discuss^ later The normal 
gravity value, denvetl from Helmert’s formula (1001), 
IS 980 676 cm — U Pierantoni The symbiotic organ 
of Stlvanua aunnamenata (L ) — G Bemporad Photo 
graphic position of planet (1036) — T Boggio Hyjjer- 
surfaces of spaces of constant curvature — V Glivenko 
Certain general forma of the law of large numbers — 
A Kolmogorofi The law of large numbers —Marla 
Paston Total and partial commutation relative to 
denveil tensors - G Scorza-Dragoni The contmuous 
depiendence of the integrals of the equation y' -f{x, y) 
on the mitial values — Pia Nalli The principal value 
of an integral — S Finikoff "Die congruences of 
Demoulm — M Mananni The motion of two variable 
masses which attract one another accorduig to 
Newton’s law Vranceanu’s eijuations (1928) nave 
indicated the difficulty of this problem, but the 
mtroduction of a simple and plausible hypothesis 
regardmg the variation of the masses furnishes a 
means of simplifying the investigation and of ob 
tammg results comparable with those of Armellmi 
( 1916) and of Pizzetti (1916) — A Clement! mvestiga 
tions on arginase (7) Ureotelic character of the 
nitrogen metabohsm of Cheloma The unne of 
Teatvdo Orasca and Emya Europcea, like that of Buto, 
contains unc acid m very small propiortions only, 
which are usually too minute to be determined In 
the summer season the content of urea m the urine 
of these two organisms corresponds approximatelv 
with that m the unne of Bufo at the same period, 
namely, about 0 5 pert per KKK) Oral admmistration 
of ammonia to TeatuM and Emya causes a- very 
marked mcrease m the urea content prg^ and per 
1000 of the unne, this bemg contrary to what is 
observed with uncoteho euiimals (birds) Hence, the 
nitrogen metabolism of the Cheloma is not, as with 
other reptiles end with birds, unootelic, but ureoteho 
— V Rivera Experimental cicatrisation of the stem 
of Rtetnua communta, determmed by Paaudomonaa 
fluoreacena (Flugge) Migula ^Cute made aeeptically 
m the stem otRtctnw, an^ afterwards mooulated 
with a pure culture of Paeudomonaa fluoreacena, 
gradually seal up as a result of pronounced cellular 
proliferation at the sides of the out, whereas control 
cute, uninoculated, undergo no such sealing It may, 
therefore, be assumed that this org^iam, which u 
of universal occurrence, is the cause of the cicatrisation 
oft«i observed after a root or a stem has been wounded 
Washdioton, DC 

National Academy of Sciences (Proo , Vol 16, No 2, 
Feb. 16) — Arthur M Banta and L A Brown Coniaxil 
of sex m Cladooera (3) Localisation of the dritioal 
period for control of sex FemaieetotMomamaerocopa 
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produce parthwiogeiietio egw or, under adverse con 
ditiona, sexual eggs Groining of the females leads 
to production of eggs giving males , the critical tune 
for crowding is about four hours (at 20° C ) before ovi 
position, wluch 18 more than three hours before spmdie 
formation m the nuclei — Chas W Metz and Silka S 
UllUn Genetic identification of the sex ohromo 
somes in Soxara (Diptera) The males alone of these 
dipterans have two peculiar ' sex lumted ’ chromo 
somes, but these chromosomes are transmitted by all 
sperms Sex chromosomes distinct from these have 
been deterted by traemg the inheritance of a sex 
linked character, swollen wing veins — Gregory Pincus 
A spontaneous mutation in the house mouse — G A 
Miller Possible a automorphisms of non Abolian 
groups — W L Ayres (1) On continuous curves hav 
mg certain [iroperties — (2) On simple closed curves 
and open curves — I A Barnett On a relation be 
tween conformal and projertivo groups m fimction 
space — Francis D Murnaghan On elements of con 
tent m metrical geometry — G C Evans and E R C 
Miles Potentials of general masses in smgle and 
double layers The relative boundary value problems 
— H S Vandiver Summary of results and proofs on 
Fermat’s last theorem (4) — Francis B Sumner The 
analysis of a concrete case of mtergradation between 
two subspecies A mouse, Ferornyteus pohonotue, 
common m blonda and Alabama, has two races dis 
tmet m seveial characters, one exiatuig on the coastal 
region and the other inland races are iiiterfertile, 

but trappmg them at a line ofstations rtmnuig mlamt 
shows an abruiit transition from one to the other 
The coastal form seems to have arisen from the inland 
or a similar ancestral race, in adaptation to life on a 
background of pale sand— Edwin B Wilson and 
Margaret M Hilferty Note on C 8 Fierce’s expert 
mental discussion of the law of errors The mean and 
standard deviation for many observations of an identi 
cal experiment repeated on 24 days vary much more 
than IS predicted by the law of errors —Edwin H Hall 
Photoelectrio emission and thermionic omission once 
more A theoretical cntioism of experiments suggest 
mg that photoelectno and thermionic work functions 
are equal — Gilbert N Lewis and Joseph E Mayer 
The quantum laws and the uncertamty pruiciple of 
Heisenberg In earlier papers, the second and third 
laws of thermodynamics were deduced from a single 
statistical pnnciple implying that the properties of a 
system can be desonbra by assuming a finite number 
n of possible states Assuming that f) is a mmimum 
aufflexent to account for the whole behavtour of a 
system, the fundamental laws of the quantum theory 
are developed — E L Nichols and H L Howes The 
transformation spectrum of tho ruby An mean 
descent ruby gives a continuous spectrum on which is 
superimposed a system of narrow emission bands 
The lattw appear m the temperature range oorreepond* 
mg to ohangM m the absorption of hght by the ruby 
and occur m sets, moluding also the absorption and 
fluorescence bands of the ruby, with a constant fro 
^ency mtwval — Leonard B Loeb and Karl Dyk 
The effects of a homologous senes of ammes on the 
mobihties of ions m hyixiwn gifei With N propyl 
amme, there is a large mitim drop m mobility of both 
positive and negative ions With methylamine the 
nemtive ion mobility is decreased but the positive ion 
mi^Uity 18 unofleot^ Although the results are con- 
sistent with the formation of addition products with 
only one or two molecules, this explanation is not 
aooepted — Manus R Campbell Late geologio de 
formation of the Appalachian Piedmont as determined 
by nver gravels Hie rooks of this region are old, but 
mmor flexures of more rsoent date have been dia 
covered by traemg high level gravels m the area. 
Seotions and a map are given 
No 3113, VoL 123] 
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